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BYPEHUE HAKJIOHHO HAMNPABJIEHHbIX
N TOPU3OHTAJIbHbIX CKBAXXUH

12.1. IEJIU U 3AJIAYH HATIPABJIEHHOTO BYPEHUSA
CKBAKHH

BckpeiTHe NMpOAYKTHBHOM TOMIM HampaBieHHBIMH, B TOM 4HcClIe
TOPHU30HTAJbHBIMU M Pa3BeTBIEHHO-TOPU3OHTANbHBIMU CKBRXXHHaMH,
Mo3BOJIsAET Clefylolee:

NOBBICHTb TMPOAYKTUBHOCTb CKBRXXKUHBI 332 CYeT YBeJHYEHUS ILIO-
wany GUAbTpaLuy;

MPOAJIUTD Nepro Ge3BOAHOM IKCIUTYyaTaUMH CKBAXKUH;

yBeJIH4UTb CTereHb M3BJIeYeHUs YTJIEBOJOPOJOB Ha MECTOPOX/e-
HHSIX, HaXOASIIMXCA Ha Mo3/IHel cTaauu pa3paboTky;

MOBBICUTb 3 (PeKTUBHOCTb 3aKaYKU areHTOB B IUIACTHI;

BOBJeYb B pPa3paboTKy TMiacTbl ¢ HHU3KUMH KOJJIEKTOPCKUMH
CBOHCTBaMH U C BBICOKOBSI3KOH He(ThIO;

OCBOMTb TPYAHOJOCTYITHbIE He(hTera3oBble MECTOPOXKAEHUS, B TOM
yycjie MOpPCKHe;

YJAVYUIMTD TEXHOJOTHIO MOA3EMHBbIX XPaHMJIHUI Tasa.

HarmpaBjieHHble CKBaXHHBI 3(hheKTHBHBL:

npu OypeHHH B 0OXOJ OCTIOXHEHHBIX 30H TOPHBIX TOPOS,

npy OypeHMM TOJ HeJOCTYIMHbIe UM 3aHATbIE PasiM4HbIMH 06b-
€KTaMM y4aCTKH 3eMHOH MOBEPXHOCTH;

MPU TJAYIIEHUH OTKPBITBIX (POHTAHOB;

MPY BCKPBITUM KPYTONAJA0NMX I11aCTOB U T.1.

YacTHBIMHU Cly4asiMy HanpaBjieHHOH CKBa)KHMHbI SIBJISIOTCS BEPTH-
KaJIbHasi 1 TOPU3OHTaJbHasL.

T'opu3oHTabHAA CKBAXKHMHA — 3TO CKBa)KHMHA, KOTOpas UMeeT Mpo-
TAXEeHHYI0 (UIBTPOBYIO 30HY, COM3MEPUMYI0 IO [JIMHE C BEPTH-
KaJbHOM 4YacTblo CTBOJIA, NMPOOYPEHHYIO NPEMMYLIECTBEHHO BJOJb
HaIIacTOBaHUsI MeXAy KPoBJjell M MoaowmBoii HedTAHON UK rasoBoit
3aJeXXM B OTNpe/leIeHHOM asuMyTajbHOM HarpasieHud. OcHoBHoe
MPeUMYIIECTBO TOPH3OHTAMbHBIX CKBaXXHH IO CPABHEHHIO C BEPTH-
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KaJbHBIMH COCTOMT B yBeludyeHMM Aebura B 2—-10 pas 3a cuer pac-
[MpeHUst 06J1aCTH JAPEHMPOBaHUS U yBEIMYEHUs (DUIbTPALMOHHOM
MOBEPXHOCTH.

IlepBooYepefHbIMM  0OBEKTAMUM HCIIOJb30BAHUST  HAINPaBJIEHHbBIX
CKB)KUH SIBJISIOTCST:

MOPCKHE MEeCTOPOXAEHUS! YIIEeBOAOPOIOB;

MECTOPOX/EHUS Ha TEPPUTOPHUHM C OTPaHUYEHHOH BO3MOXHOCTBIO
peeHHs: OypoBbIX paborT;

3a/leXM  BBHICOKOBSI3KMX HedTell INpU  eCTECTBEHHOM pexXxuMe
bHUIbTpaLY;

HHU3KOTIPOHHLIaeMble, HEOAHOPOAHbIE IIACTHI-KOIMEKTOPbI Masoil
MOILHOCTH,;

KapOOHaTHBIE KOJIJIEKTOPBI ¢ BEPTUKAIBHON TPEUIMHOBATOCTHIO;

TepecauBaloNIHecs 3aJIeXH He(TH U Tasa;

3TEKH Ha MO3AHeHR cTaguu paspaboTKH.

12.2. OCHOBbBI IIPOEKTUPOBAHUS HAIPABJIEHHBIX
CKBAKHH

HpOCKT Ha COopyXxeHue Hal'[paBJICHHOﬁ CKBaXHHBb! BKJIIOYaeT BCeE
paszesl CTAaHAAPTHOTO ITPOEKTA.

12.2.1. BBIBOP KOHOUTYPAIIUU (TPACChl) HATPABJIEHHBIX
CKBAXHH

[TIpoexTHpoBanue KOH(MUIypauMW HarpaBieHHOR CKBaXKMHbBI 3a-
KJII04aeTcsl B BBIOOPE THITA M BMAA NPOGUIISA, a TAKXKE B ONpeaeTeHHH
HeOOXOANMBIX ITapaMeTPOB:

r1yOUHBl M OTKJIOHEHUA CTBOJA CKBOXMHBI OT BEPTHUKAIM;

JIMHBI BEPTHUKAIbHOTO YYacTKa;

3HauyeHUH NpeleNbHbIX PaJUYCOB KPUBM3HBI M 3€HUTHBIX YIJIOB
CTBOJIa CKBRXXMHBI B MHTepBaJe YCTAHOBKH M PabOThl BHYTPHCKBa-
XKMHHOrO 060PYIOBaHUS U Ha MPOEKTHOH TybuHe.

Konurypalivio HanmpaBieHHON CKBakMHBI BHIOUPAIOT € yYETOM:

Ha3HayeHUs] CKBaXKMHBI;

T€0JIOTMYECKUX M  TEXHOJOTMYECKMX OCOBEHHOCTEH NpPOBOAKM
CTBOJIZ;

YCTaHOBJICHHBIX OTPaHHYeHHH Ha 3eHUTHBIN YTOJ CTBOJIA CKBaXKH-
Hbl B MHTepBajle YCTaHOBKU M paboThl BHYTPUCKBAXMHHOIO 060pya0-
BaHMs1, CBSI3aHHBIX C €T0 KOHCTPYKTMBHBIMU OCOOEHHOCTAMU U YCJO-
BUSAMHU paboThl;

YCTaHOBJIEHHBIX OTPAaHMYEHHIT Ha YroJl HaKJOHA CTBOJIA CKBaXKMHbI
Ha MPOEKTHOI riay6uHe,



IIpocdunu HampaBieHHBIX CKBaXKMH, KaK NPaBHJIO, MOAPAa3AE/sioT
Ha TPH OCHOBHBIX THma (puc. 12.1):

1 — TaHTreHUMaJbHble CKBAKMHDI,

2 — S-obpa3smbie CKBaXKHHBI;

3 - J-o6pasHble CKBa’KHHBL

CxBakMHBl THIa 1 OTKJIOHAIOT BOJM3U MOBEPXHOCTU 1O YIJa, CO-
OTBETCTBYIOLIETO TEXHUYECKUM YCJIOBUAM, 3aTeM [POAOJKAIOT IPO-
XOIKY 10 MPOEKTHON riyOHHBI, COXPaHsIs HEU3MEHHBIM yroj Hakjao-
Ha. Takod THM YacTo NMPUMEHSIOT /1A CKBaXXMH YMEDEHHOMH I1yOUHbI
B MPOCTbIX [E€OJIOTMYECKUX YCJIOBUSIX, KOTAa He MCITONb3YIOT IpoMe-
KyTOYHbIe KOJOHHBL B 6osee rny6okoil ckBakuHe, Korga Tpebyercs
6oJbLIOE CMelLleHHe, IPOMexyToyHasi o6cajgHasi KOJNOHHA MOXET
ObITh YCTaHOBJIEHA BHYTPU MHTEPBAJIA HCKPHBJIEHMSI WIM 32 HUM, a
HeoOcaskeHHBIH CTBo/ OypsT 1MoA HEM3MEHHBLIM YIJIOM HakJIOHa [0
NpoeKTHON Ty6uHbL TaHreHUMaIbHBINA NPOQHIb 0becreynBaeT Mak-
CHMaJIbHOE OTKJIOHEHHe CTBOJIa CKBA’KMHBI OT BePTHKaJIM NP MHHU-
MajIbHOM 3€HUTHOM YTIJie, TI09TOMY €ro IpPeAINOYUTAIOT NMPUMEHSTh B
cJy4ae KyCTOBOTO OypeHHs..

Tum 2 ckBaXXHH INpefyCMaTpUBaeT 1ocje 6ypeHHs BEPTHKAIBLHOTO
y4acTka CTBOJa OTKJIOHeHUe 3306051 10 HEKOTOPOTO 3eHMTHOTO YIJa,
M0 JOCTMXXEHUU KOTOPOTO CKBa)KUHY OYPAT IMPU MOCTOSHHOM yIJe
HaKJIOHA, a 3aTeM OTKJIOHEHHEe YMEHbLIAIOT JO TMOJHOTO BOCCTAaHOBJIE-
HUS BepTHKAJbHOTO NONOXeHUsT cTBoja. IIpomexxyTouHass KOJIOHHa
MOXeT OBbITb YCTaHOBJeHa B MHTepBajle BTOPOTO OTKJIOHEHHUS, IMOCTE
4ero CKBa)KUHY JOOYPHBAIOT BEPTHKAJBHBIM CTBOJIOM; S-00pasHblil
MpodUJIb UCTIOAB3YIOT TaM, TAe HaJM4YHe Ta3oBbIX 30H, COJEHOH BOABI
U IpyTHe reojoruyeckue ¢akropsl TPeGYIOT HUCIONB30BAHUA MTPOMe-
MYTOYHBIX 0OCagHBIX KOJOHH. DTOT TUM HHOTAA WCNOJB3YIOT JJIS

Puc. 12.1. OcuoBHble Tunb! Npodiieil BepTHKAILHBIX NMPOEKIMit HAKJIOHHO Hampas-
JIEHHBIX CKBaXXHH
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6ypeHHs HalpaBJIeHHOH CKBa)XXHMHBI B LieJsIX TJyLIeHHs1 Apyro#, ¢oH-
TaHupyoIleit, ckBaxuHbl. OH Takke pauMoOHasIeH, KOorJa Heo6Xoammo
pa3BecTy 3a00M CKBaKMH NMPH OypeHHM MX OIHOH IJIaThopMbl (Ha-
npumep, npu 6ypeHHH B OTKPBITOM MOpE).

Tun 3 CKkBakMH TNpeArosNaraeT OTKJIOHeHHe 320051 OT BepTHKAIN
Ha 3HaYUTeJbHO GoJblux riaybuHax, yem THNbt 1 ¥ 2. Yron HakioHa
CTBOJI2 TOCTOSIHHO PacTeT, NOKa He JAOCTHIHyTa INMpoeKTHas [yOuHa
WIM TPOAYKTHBHBIA ruiact. Kak mpaBuio, aTOT THIT CKBaXXMH MC-
TNOJIB3YIOT N1 OypeHHs] Ha IIacThbl, PAcrONOKEHHbIE MOJ COJEBHIMU
KYMOJaMH, 118 KyCTOBOTO OYDeHHs, a Takke IS BCKPBITUS TTyGOKO
saeraiomiXx 06bekToB. K J-06pasHbIM MOXHO OTHECTH TakK)ke rOpH-
30HTJIbHbIE CKBaXKHHBI.

12.2.2, OBGOCHOBAHUE NIPOEKIHH CTBOJIA HATIPABJIEHHEIX
CKBAXKHH

IIpunsB Bo BHMMaHUe MHGOPMALMIO O TUIlEe CKBA’KUHbI, ee Ha3Ha-
4eHUH, riyOruHe BEPTUKAJIBLHON 4acTH CTBOJIA, TOPU3OHTAJBHOM pac-
CTOSIHUM 10 UeJH, CIeUUaIHCT 1o HalpaBjieHHOMY OypeHHI0 UCTONb-
3yeT KOMITbIOTEp AJIL MOCTPOEHUs [OPU3OHTAJIBHBIX U BEePTUKAJIbHBIX
NpoekLui, JeMOHCTPUPYA, KaK MOXHO NPOOYPUTh CKBaXXHHY € Hau-
MEHBIIMMH 3aTpaTaMH NpH COOJIONEHUM TNpaBUl 6e30MacHOCTH H
CoXpaHeHHUHN okpyxalomleit cpeasl. Cpegyt Apyrux (HakTopos, KOTOpbIE
YYUTBHIBAIOTCS MPU OKOHYATENbHOM BhIOOpE KOH(DUIYPaLMU CKBaKH-
HBI, OCHOBHBIMHU SIBJISIIOTCSI:

COCTaB MPOXOAMMBIX MTOPO;

MobeMHBIe, BpalllaTesJbHble M THAPaBJIMYECKHE MOU[HOCTH Oypo-
BOI yCTaHOBKY;

TUI GYPOBOTO PACTBOPa U KOHCTPYKUHMS CKBaXXMHBL;

pa3Mephl CTBOJIA;

NOTEeHUHAIbHBIE BO3MOXXHOCTH 060PYJ0BAHHSL.

Ha puc. 12.2 nokasan mjaH cTBoJa CKBaXMHBI THra 1, Ha KOTO-
pOM H300pa)keHbl ABE MPOEKUMH CTBOJA: BEPTHKaJbHas W TOPH3OH-
TaJbHas. BepTUKa/bHYI0 NpOEKLMIO BHIYEPYUBAIOT Ha IIOCKOCTH,
TMIPOXO/SILIEN Yepe3 yCThe U TOUKY, 0603HAYAIONIYI0 [IYOHHHYIO HeTb.
OrkioHende 326051 OT BEPTUKAIM — 3TO FOPU3OHTAIbHOE PACCTOSHUE
oT poropa 1o ray6unHoi uenu. Ero sbiyepuuBaior B Maciitabe riy-
6unbL JIns paccMaTpuBaeMoil CKBaXxHHBI (CM. puc. 12.2, @) oTKIOHe-
Hue cocraisier 900 M, a McTUHHAs BepTHKaNbHAA rayouna (TVD) -
3000 M; usMmepenHas raybuna (MD) — QnvHa CTBOJMa CKBaKMHBI —
3100 M. 3navenve MD Bcerma Gosmbure 3Hasenus TVD, mnpuuem
pasHOCTb MeXAY HHUMH 32BUCHMT OT yIJa HaKJIoHAa, CKOPOCTH Ha-
6opa KpPMBM3HBI M BBIMOJAXKUBAHUS, HE3AMTAHUPOBAHHBIX OTKJO-
HeHHIL.



IHoBepxnocTh IIpoexuust ycTbs
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«
=
=
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3000 + + {
0 1000
OTxaoneHne 3a6os
OT BepTHKA/IN, M

Puc. 12.2. TInaHoBhI€ NMPOEKIMH HAKIOHHO HANPABAEHHON CKBAaXKHHBI:
a — BepTHKATbHAs, 6 — TOPU3IOHTANbHAS

Bua B miaHe NMOKasbiBaeT PacosIOKEHUe NMPOEKLUUHU CKBaKHHbI Ha
FOPH30HTAJBHOM TIOCKOCTH (CM. pHC. 12.2, 6) ¢ UCTUHHBIM Harnpas-
JeHHeM ceBepa (reorpadHyeckoro) BBepxX JUCTa. B npsMoyronanHoi
CHCTEME KOODAMHAT FOPU30HTAIbHOE HAlpaBlleHHEe CTBOJI2 CKBaXMHbI
YKa3bIBalOT YMCJIOM IPafycoB Ha BOCTOK MJIM 3alajl MO OTHOIIEHHIO K
ceBepy MM lory. PaccMaTpHBaeMasi CKBaXMHa MMeET CTBOJ, Harpas-
JIEHHBI K 10T0-BOCTOKY 1ol yraoM 20°45'. 1o obosHauaercs cie-
ayiomuM obpasom: S20°45’'E. HanpaBileHre CKBaXXHHBI MOXHO TaKxe
0003Ha4YUTh a3UMYTOM — YMCJIOM TPagycoB IO 4YacOBOM CTpejike OT
ceBepa (cesep — 0, tor — 180, BocTok — 90, zamax — 270). Aszumyt
ckBakHHBl 159°15'. Ha ropusoHTaJbHOM IUI3HE TaKXKe IOKa3biBaloT B
Mmacurtabe 3HadeHHe OTKJIOHEHMS], TP 3TOM TODU3OHTAJIbHBIA Mac-
urtab MOXeT OTJIMYATLCS OT BEPTUKAJIBLHOTO (B JaHHOM CIIy4ae ropu-
30HTaJIBHBIA MacuTab 6oJblle BepTUKAJILHOTO B 2 pasa).

PaccmatpuBaeMas ckBaxuHa (cM. puC. 12.2) Gypurcs BepTuKaib-
HO 110 TAy6uHbl 600 M, Mocie Yero ee 3200 OTKJIOHSIIOT [0 KOHEYHO-
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ro yria 20°45' Ha 10ro-BOCTOK (TOYKa HayajJa OTKIOHEHHS o6o3Hava-
erca ab6pesuarypoit KOP ~ kickoff point). 31oT yron oTtxioHenus
pabupaiot Ha anvHe 300 M B uHTepBane 600-900 M u gocTHraoOT ero
KoHeyHoro sHauyenusa 22°30' Ha rny6une 900 M. CpenHIO CKOPOCTh
Habopa KPUBM3HBI MOKHO OTIPEAeNUTDb 1o (HopMyITe

10 (kxoHeuHBblii Yyroya — HayaJlbHBIA yron)

(xoHeyHass MD — navanbnas MD)

JInsa gaHHO#U CKBa’XKHMHBI
10(22,5 - 0,0)/(900 — 600) = 0,8°/10 M.

Jyra oKkpy>XHOCTH, IO CPaBHEHMIO € APYTUMH (opMaMH npodus,
NMo3BoJsieT AOCTHYb MUHHMAJIBHOTO COMpPOTHBJIEHUS y4YacCTKa CKBa-
KHHBI [IBHXKEHHI0 TPY6 NpH ONMHAKOBOM M3MEHEHUH €e 3eHHUTHOrO
yrja Ha [A2HHOM y4YacTKe, TMOITOMY UeNecooOpasHO BCe MCKPHBJIEH-
Hble Y4aCTKM TpOQUIsA HAMpPaBIeHHOH CKBaXXUHBI MPOEKTHPOBaTh B
BUIE OYTH OKpYXHocTH. IIpM 3TOM AJHMHY KaXXAOro yyactka npodu-
JI, 2 TAaKKe BEPTHKAIBbHYI0 M TOPU3OHTAJIBHYIO NPOEKIUH, MOXHO
NOJCYUTATH 1O (HOPMYTaM, NMPUBEJEHHLIM B Tabm. 12.1.

HanpasienHble CKBXXHHBI, KOTOple 6YpAT 1Mo Tuny 2 npodus,
HUMEIOT Clleylol1e TEXHOJIOTHYeCKHe HeloCTaTKH:

TpebyeTcs yBeTUYEeHHbIH MHTEPBAI GYPEHUS C OTKJIOHMUTEJIEM, YTO
VXYALIAeT TEXHUKO-I9KOHOMHYeCKHe TTOKa3aTeNy;

WUHTEPBAJ YMeHbIIEHUS] 3€HUTHOTO YIja peajM3yeTcs 3a CYeT
(pe3epoBaHUA CTEHKM CKBRXKMHBI OOKOBOHM MOBEpXHOCTBIO J0JIOTA,
YTO COKpalllaeT pecypc ero paGoThr;

Tabauuga 121
Qopmyasl 418 pacyeTa NPoeKHit H [UIHH YYaCTKOB NPOPHIA CKBAKHHBI

[Tpoekuns ydactka, M

Yvactok npoduas JauHa y4yacTka, M

TOPH3OHTANIbHAA BepPTHKaNbHas

Beprukanouuii 0 H, H,
Havanshoro mckpupie- R(1 - cos Z) RsinZ ZR/57,296
HHA

YBenmderus 3enutHoro| R(cos Z; — cos Z,) | R(sin Z; — sin Z,) | (Z2 — Z,)R/57,296
yTaa
YMenblleHUs 3eHUTHO- | R(cos Z, — cos Z3) | R(sin Z, — sin Z,) | (Z, — Z2)R/57,296
ro yraa
TaHreHuManpHu# AMH- L sin Z; L cos Z; L
Holt L

[Ipumevanme H, — uHTEpBaN rIyOMH MO BEpPTHKANH; R — pajgmyc KpHBH3HH
yuacTka mpobuns; Z, Zy, Z; — 3eHMTHHE YTAH COOTBETCTBEHHO B KOHIE YYacTKa
HaYaJbHOTO MCKPUBJECHMA, B Madale H KOHUE MCKPHBJCHHOTO Y4acTKa, Z, — 3EHHT-
HHI YTOJI TARTEKUHAIBHOTO Y4acTKa.
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npy nogbeMe OYPUIBHOR KOJOHHBI M3 CKBRXKHHB BO3HMKAIOT
GoJIblIMEe HArpy3KH Ha TAJEBYIO CHCTEMY;

3HaYMTeJbHBlE CYMMapHble YIJIbl 0XBaTa M M3MeHeHHe 3HaKa KpH-
BU3HBI NPOGUIS NMPUBOAAT K MOSIBJEHHIO MPYKUMAIOIMX YCHIIMH,
CIIOCOGCTBYIOWMX KeN0b000pa3oBaHuio M H3HALIMBAHUIO O6CATHBIX
KOJIOHH.

PacueThl Moka3blBalOT, YTO Harpyska Mpv NoabeMe KOJMOHHBI Oy-
PHIIbHBIX TPYO M3 CKBAXHHBI B Clydyae GypeHHs: Mo Tury 2 mpoduis
Ha 35 % Bblle, 4eM NpH OGypenuu mo tuny 3, ¥ Ha 20 % Bblle, YeM
npH 6ypenuu no tuny 1 npodus.

Ilpumenende TunoB 1 u 3 HampaBJeHHBIX CKBaKUH B3aMeH THIIA
2 Mo3BOJISIET HAa NMpaKTHKe:

YMEHbUIHTb CYMMAapHBIH yroj 0XBaTa M CBSI3aHHblE C HUM Harpys-
KU Ha OypoBoe 060pynoBaHHe;

MHHHMMHM3UPOBATh AJHHY Y4acTKa HayaJbHOIO MCKPHUBJIEHHS,

OCYLUECTBUTH MPOXOAKY CKBRXKHH ¢ GOJBLIMMU OTKIOHEHHSAMH OT
BEPTUKAIH;

Haubosee TOJHO WCIONb30BaTh BeC OYPHUJIBHON KOJNOHHBI MAJIS
CO3aHUS 0CEBOI Harpy3kH Ha JAOJOTO.

K coxanenuio, TMnel 1 ¥ 3 HanpapJeHHBIX CKBaXUH TpebyloT 6o-
Jlee CJIOXHOH TEeXHOJOTHMH IS TPOXOAKM CTBOJA IO CPaBHEHHIO €O
CKBaXXMHAMH THIa 2.

12.2.3. OCOBEHHOCTY NPO®WIEN TOPU3OHTAJIbHBIX
CKBAJKHH

IIpobunp ropu3cHTaNbHOM CKBa)XMHBL COCTOMT U3 /JBYX CO-
OPSDKEHHBIX MeXxny coboil uacTeil: HampaBjsOLIEro M TOPHU3OH-
TaJbHOTO y4acCTKoB cTBosa. [lox HampaBisitolMM y4acTKOM CTBOJa
6yneM TOHUMATh €r0 Y4acTOK OT YCTbSl N0 TOYKU C 3aaHHBIMH
KOOPAMHATaMHM Ha KPOBJe U HENOCpeJCTBEHHO B CaMOM IIPOAYKTHUB-
HOM T1ulacTe. HasHaueHMe HampaBjsolled 4YacTH TOPU30HTAJb-
HOM CKBaXXMHBI 3aKJII0YAETCA B BBIBEJEHHMH CKBR)KMHBI IOJ ONpeie-
JIEHHBIM YIJIOM B TOYKY MPOAYKTHBHOTO IJ1aCTa C 3ajJaHHBIMM KOOP-
JNUHATaMHU.

IIpu pacuere mpoduisi aToil 4acTH TOPM3OHTAJBHOH CKBaXKWHBI
KpOMe TNPOEeKTHOH rIyGMHBI U OTKJIOHEHMs1 3a60s1 OT BepTHKaJIU He-
06X0AMMO 33aBaTh 3Ha4eHWe 3eHUTHOIO Yrja Ha IPOeKTHOH riayOu-
He. MeToamMka pacdeTa HampaBisiiolledl 4acTH NpPodUIsT TOPH30H-
TaJbHOM CKBa)XMHBI OCHOBAaHA Ha pelleHHe CHCTeMbl YDPaBHEHHIl Ipo-
exlMi y4yacTkos npoduas Ha BepPTHKAJbHYI0O M TOPH3OHTAJIBHYIO
MJIOCKOCTHU. BepTHKaNbHYI0 M TOPU3OHTAJIbHYIO TPOEKIMH, a TaKxKe
AJMHY KaXXAOTO y4yacTKa MpoMIs MOKHO ONPEAENHTb, HCIOAb3yA
npuBegeHHble popMysl (cM. Taba. 12.1).
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Ilo pagMycy KpHBHU3HBI CTBOJIA Pa3iM4aioT TPU THNA MpodUis ro-
PHM30HTAJIBHOM CKBaXKHHBL: C GOJBIINM, CPEeIHVM, KOPOTKUM (yJbTpa-
KOPOTKHM) PajiMycoM.

Topu3oHTAIbHbIE CKBAXWHBI € OONBIIMM pagMyCcOM KPHBM3HBI
(>190 M) MoOryT GBITH COOPYXeEHBI IPY KyCTOBOM OypeHMHU Ha Cylie U
Mope, a Takxe MpH GypeHHH OAMHOYHBIX CKBRXXMH CO 3HAYMUTeNbHOH
OPOTSPKEHHOCTBIO TOPU30HTaJNbHOrO y4acTka (600—1500 Mm). Jins Ta-
KMX CKB@KHH MCIMOJb3YIOTCS CTaHAapTHasi TeXHHKa M TeXHOJOTHS
HampaBJeHHOro OypeHUs1, TO3BOMSIONAst CO3/aTh MAKCHMAJIbHYIO HH-
teHcuBHOCTb UckpuBienus (0,7-2° Ha 10 M npoxoaxu).

TopusoHTanbHble CKBaXXMHBl €O CPEeIHWM DaAHMyCOM KpPHUBU3HHI
(60-190 M) npUMeHsIOT KaK NpU OypeHHU OIMHOYHBIX CKBaXKMH, Tak
W 17151 BOCCTAHOBJIEHMS 3KCILJIyaTallUOHHOW XapaKTepUCTUKU AeficT-
BYIOIIMX CKBaXXHH. MaKcuMaibHasi HHTEHCHBHOCTb HCKPHUBJIEHUS
Takux ckBaxxuH 3—10° #a 10 M npu ANMHe TOPUIOHTAJBHOIO y4YacTKa
450-900 M. TopH30OHTa/NbHBIE CKBasKMHBI CO CPeJHUM PagHycoOM KpH-
BU3HBI NO3BOJSIIOT TOYHEE MOMaAaTh B [IyOUHHYIO 1eJNb, YTO 0COBeH-
HO BaXHO /JI1 BCKPBITUS HEe(TSHBIX U Ta3oBBIX IJIACTOB MaJoH
MOIL[HOCTH.

TOpH3OHTANbHBIE CKBa)XMHBI € MaJbiM PajdycoM HCKPHUBJIEHUS
(10-60 M) obecrieunBaloT HAUOOMBIIYIO TOYHOCTH MOMAZAHUSI B TJY-
O6uHHyI0 11eb. VIHTEHCUBHOCTb MCKpHMBJIEHUS coctaBisiioT 0—25° Ha
1 M mpoxonky ApY AJHHe FOPU30HTaIbHOro y4actka 90—-250 M.

C yMeHblieHUeM paguyca KPUBHU3HBL YXYALIAIOTCA YCJIOBUS Pabo-
Thl 6ypUABHBIX TPY0, 3aTPyAHSIETCA TPOXOXAeHHE B CTBOJ 3ab0iiHbIX
aBuratenefl reopusMyeckux npuGopoB M obcagHbBIX TPYO, MO3TOMY
maxe Apy OypeHUM CKBaXUH CO CPeIHMM paguyCoOM KPUBMU3HBI B
KOMIIOHOBKY HHM32 OYpWIbHOI KOJIOHHBI BKJIOYAIOT CIELHaJbHbIe
TpyObl U YKOPOYEHHBIH ABUraTesb. IIpoBoaKa CKB2XHMH C KOPOTKHMM U
yABTPaKOPOTKMM (<10 M) paaMycoM KpHUBH3HbI HEBO3MOXHa Oe3
CreUaTbHbIX TPYO U MHCTpYMeHTa.

12.2.4. HPOEKTHPOBAHWE TPAEKTOPHH HAIIPABJIEHHBIX
CKBAYKHH

ITpodunb HanmpaBJeHHOH! CKBaXXHHB! OJDKEH YAOBJIETBOPATH CKO-
POCTHOMY M KayecTBEHHOMY COOPY’XEHHI0 CKBRKUHBI TIpH 00s3a-
TeJbHOM JAOCTMKEHHMH IOCTaBJIeHHOH uesu. [1py aToM ciegyeT UMeTb
B BHUAYy NMpUMeHeHHe NpoguJieil TpeX OCHOBHBIX THUIIOB:

TaHTeHLMaJbHBIH, COCTOSIIMI U3 TPeX YY4aCTKOB — BEPTHUKaJbHO-
ro, Habopa 3eHUTHOTO yIa U HaKJIOHHOTO NPSIMOJIMHENHOTO;

S-00pa3Hblii, COCTOALIMIA U3 MATH YYACTKOB — BEPTUKAJBHOTO, Ha-
6opa 3eHUTHOroO yrja, HaKJIOHHOrO NPSMOJVHEAHOro, yMEHbLICHUS
3eHUTHOTO yrjia ¥ BEpTUKAJIBHOTO;
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J-obpasubrit, cocrosmuil U3 AByX YYaCTKOB — BEPTHKAJbHOTO U
Habopa 3eHUTHOTO yIJja.

Jlio6ble Apyrue npoduIN CKBaKMH SIBJIAIOTCA JUOO IPOMEXyTOY-
HbIMM, TH60 KOMOMHAUMEN YIIOMSIHYTBIX TpeX THITOB.

Pacuer npo¢uiisi yka3aHHBIX THIOB CBOAUTCS K ONpeAeNeHUI0 3e-
HUTHOI'O YIJa CTBOJA CKB&KMHBI, [JUH BEPTUKAJbHBIX M TOPHU3OH-
TaJIbHBIX MPOEKIHIi poduIIs, panvyca KPUBU3HBI YYacTKOB Habopa v
YMEHBIIEHUs1 3€HUTHOTO YIJia.

IIpy npoeKTHpoBaHMHM JO6Or0 MPOGUIS HANMPABIEHHON CKBaXH-
HbI HEOOXOAMMO PacrosaraTh CAeAyIOIMMH HCXOIHBIMU JaHHBIMU:

ray6uHa mpoeKTHoro 3abos;

OTKJIOHEeHHE FIPOEKTHOIO 32605 OT BepTHUKaJM, MPOXOAsilell Yepe3
YCTbEe CKBAKUHBL;

a3UMYT UeJH 10 OTHOIIEHUIO K YCTbIO;

KOHCTPYKLIMS CKBRXXHHBI C MOMHTEPBAJILHBIM yKa3aHUeM JHaMeT-
POB CTBOJI2 M TJIYOMH CrycKa o6cagHbIX KOJIOHH.

IlepBblit (BepTHKaNbHBIN) MHTepBan A npoduieir Tunos 1 u 2
HOJKEH ObITh 10 BO3MOXHOCTH KODOTKMM, YTO TO3BOJISIET CBECTH K
MHMHMMYMY 3aTpaThl BPEMeHH Ha OPHUEHTHPOBAaHHBIA CYCK OypHib-
HOM KOJIOHHBI; A7a mpoduis Tvrna 3 AJMHA BEPTUKAJIbHOIO YYacTka
10KHA ObITh MaKCUMaJbHOM, 9TO MO3BOJISIET MUHUMHU3UPOBATD JJIH-
HY BTODOTO yYacTKa M TeM CaMbIM COKpaTHUTb BpeMs paboTh B CkBa-
XKMHE C OTKJIOHSIOIMMH YCTPOACTBaMH.

Haubonee uenecoobpasHo HayHHATL HCKPUBJIEHWE CKBaXXUHBI
(KOP) u 3akaHuMBaTh €ro B YCTOHYMBBIX CPaBHUTEJBHO TBEPIBIX
rnopoaax, IpUYeM TpaeKTOpusi Habopa M YMEHBIIEHUS KPHBU3HBI
JOJDKHA COOTBETCTBOBATb OKPY)KHOCTH OINpPEIENEHHOTO paguyca. ITo
MO3BOJMT CBECTH K MHUHUMYMy ONAacHOCTb 0OPa30BaHHUs xkeJo60B M
CUJIBI TPEHMA MPY CHYCKOMOIBEMHbBIX OTlepalUsX.

WHTepBanbl Habopa ¥ yMeHbLIEHUS] KPUBU3HBI CTBOJA CKBa)KMHbBI
ZOMXKHBI BbITH 1O BO3MOXHOCTH MMHUMAaJbHBIMY, YTOOBI 06eCrednTh
MUHMMaJIbHBlE 3aTpaThl BpeMeHH Ha MX Mpoxofky. C aTHX rMosvLMit
paZuyC UCKPUBJIEHUs CTBOJA JOJXEH ObITh Kak MOXHO MeHbllle, Of-
HaKO ero 3HauYeHHe YacTO OrPaHUYeHO CHU3Y CJeLylouumu TpeboBa-
HUSMU:

npy crycke M mnoabeMe OypUJIBHOTO MHCTPYMEHTa B HeM He
NOKHBI BO3HUKATh 3allpefle/ibHble HalpsiXKeHHUs,

obcaaHble KOJOHHB! JOJKHBI ObITh CIYIIEHbl B CKBRXXUHY U 3alle-
MEHTUPOBaHbl 6€3 OCIOKHEHUH;

J0JKHBI OBITH obecriedeHbl CIyCK M HOpMasbHasi pabota kxak B
OTKDBITOM CTBOJIE, TaK U B 06CaqHON KOJOHHE TYOMHHBIX NMPUGOPOB
U MOTPYKHOTO 000pyI0BaHMUSL.



12.2.5. PACUET 9JIEMEHTOB TPAEKTOPHH HAIIPABJIEHHBIX
CKBAJKHMH

Jlna npopuns tuma 1 (puc. 12.3) HeobxoauMoe 3HAUEHHE MaKCH-
MaJIBHOTO 3¢HMTHOrO yrja o HaXolsT no ¢opmyJe

I:R(R —A)+ HVH? + A2 Z24R l
cosa =

(R- 42+ H?

rie R — paguyc MCKpMBJIEHHS BTODOrO y4yacTka cTBoja, M; A — cMe-
ureHue 3abos OT BepTMKaIM, M; H — MHTepBa rayOMH 10 BepTHKaIM
BTOPOTO U TPEThEr0 Yy4YacTKOB CTBOJA CKBAXXMHBI, M.

JlMuHy BTOPOro M TpEThEro y4acTKOB, UX BEPTHMKAJIBHBIX M IOpDH-
30HTAJILHBIX TIPOEKUUH ONpelensoT No ¢opMyaaM, NpUBeJeHHbIM B
Tabn. 12.2.

IIpu pacyere npopuas tuna 2 (puc. 12.4) cHayana ycTaHaBIMBa-
10T JUIMHY IISITOTO BepTHKaJbHOrO ydacTka. Eciau mnpoekTupyeTcs
HedTAHas WM ra3oBasli CKBakMHa Ha MHOTOILTAcTOBYIO 3a/leXb, TO
JJIMHA 3TOTO yyacTKa CTBOJIA JOJDKHA ObITh He MeHee 00leit MolHO-
cTH 3anexu 1maoc 5—10 % or Hee. Yka3aHHOe 3HaueHHe TNpeBbIIEHUS
JJIMHBI IATOTO YYacTKa HaJ MOLIHOCTBIO 3ajeXH OOYCJOBJIEHO 4acTo
BO3HHKaIOIEeH HeoOXOAMMOCTbIO KOPPEKTHPOBKH I0JI0XeHHs 32605 B
MPOCTPaHCTBe B KOHIle YETBEPTOro CTBOJA.

HeobxoguMblii 3eHUTHBII Yroa TpeTbero ydacTka CTBoJIA OIpejle-
JISII0T U3 GOPMYJIBI

RoH(Ry -~ A[(Hy)' - 4QR, - 1) |

ﬁna=[
[H? - (Ry)*] - AQ2Ry - A)

rae Ry = Ry + Ry H= Hy - H, - H,

JlnHy y4acTkoB mnpoduiei, UX TOpH3OHTaJbHBIX U BepTHKalb-
HBIX TIPOEKLMH ONpeleNsloT C NOMOIBIO (HOPMYJ, NPUBEAEHHBIX B
Taba. 12.3.

IIpu pacuere npoduast tvma 3 (puc. 12.5), Korna M3BeCTHBI [y-
OWHA CKBaXMHBI, IJWHA TIEePBOrO BEPTHUKAJIBHOIO YYAcTKa M OTKJIOHE-
Hue 32605 OT BEPTHKAJH, ONPEAENANT PajuyCc UCKPUBIEHUS BTOPOTO
yyactka. KpoMe Toro, MoxeT OblTb 3aflaH yroj ¢ TPOAYKTHBHBIM
IJIACTOM (YroJl MeXXAy OCBI0 CTBOJA CKBAXKMHBI M IUIOCKOCTBIO Ha-
IiacToBaHus). Torfa 3eHUTHBIN YyroJ B MecTe BXOJa B TJIacT

a=90-y-B,

rae Y — Yyrojd BCTPeYM CKBaXWHB C TJIAcTOM; B — yroa NajeHus
I1acTa.
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3 LY 44 Puc. 12.3. Beprukaibuad npoeKiMs HanpasieHHOM
CKBXXHMHBI TaHTeHIHaJbHoro THia (npoduns Tina 1)

I

Tabanua 122
®opMyns! ans pacueTa npodunsa THna 1 (em. puc. 12.3)

Vuactox mpoduis Jlmina yyacTka, IIpoexumst yyactka, M
’ M TOPH3OHTAIbHAS BEPTHKAJIbHAS
Beprukanbrniit I, = H, - H,
Ha6opa senwrHoro yraa | L = 0,0174Ra | a = R(1 ~ cos «) h=Rsmna

[IpaAMonnHe bl Ha-| L= H'/cos o A =Htga H =Hy~ (Hy + h)
KJIOHHBII
Jnuna crona mo muct | L=L +hL+ 5 A=a+ A Ho=H+h+H
pYMeHTY
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Puc. 12.4. Bepruxambuas NpoeKIHA 3 3 3
HanpasJeHHoH cCKkBaXxMHBI S-00pa3Horo
Hna (npoduns Tuna 2)
:“ <
R,
1 0
a
- -
3Y
Y \&
7'y
SN
| | o o e
— -~
X : |
l |
| |
Fr-gm-—=
af o | K2 | -«
—
x i | R |
Y| 2 | 4
A | ] I 7 3
W1 Ll
| L
| |
|
vy v 4 Y
. ”I_L a J_“s
pr—i¢ p >t <
Tabauna 123
MopMyisi 1A pacyeta npoduwis ThHna 2 (cM. puc. 12.4)
Yyactok JlnyHa yyacTka, Tpoexuns yyacTka, M
npoduis M
TOpPU3OHTAIBHAS BEPTHKAIBHAS
BepTvkaabHblil I, = H, - H,
Habopa 3eHHTHO- h = 0,0174Ra a; = Ri(1 — cos o) h=Risma
ro yraa
TIpsMoauHe b I; = Hy/cos o a=Hitga |Hi=Ho- H,— Hs~-
HaKJOHHBI — Rpsmn o
VMeHbIIeHAS Is = 0,01745Ra3  |as = Ra(1 — cos a) H;=R;sma
3eHUTHOTO yIIa
Hioxkuuil  BepTH- Is = Hy - H,
KaJIbHBIH
Onua croma mo|\L=5L+ h+h+i+L\A=aivay+as | Ho=H., + h+ Hy +
HHCTPYMEHTY + Hy + H;




44 3 Puc. 12.5. BepTHkajibHast NMpPoEKLHA HANPABAEHHOH CKBaXKH-
Hbl J-06pasuoro THna (npodmis tHna 3)
x| |-
~
o v, R
| 7 y
|
I 0
I
I
I
= | &
| -
|
I
-~
K3
SNERSS
~ '\\
FESSS
v YIS %.\\\\\
A S o
p AR

Kpowme Toro,
cosa=1-A/R

JIIMHyY BepTHKaJbHOM YacTH CTBOJA CKBAXHMHBI MOXHO IIPH HeoO-
XOAUMOCTH KODPPEKTHPOBaTh, HM3MeHAs YrojJ BXOJa CKBaXUHbl B
naacrT.
Tabnauna 124
@opMmyns1 aus pacueta npodmuis THia 3 (cM. puc. 12.5)

IT,
Yuactox npoduis Jimuna yuactka, o e ¥
M TODH3OHTAJNbHAS | BepPTUKaJbHAS
BepTHKAIBHEI I = H, - H,
Hab6opa sennTHOrO yraa I,=00174RA [A=R(1 -cosa)| h=Rsina
Jnnua ctona no uncrpymenty | L=5L + 1L A Hy=H, +h
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Jlnsf pacyeTa MJIMH YYacCTKOB, BEPTHKAJIbHBIX M TOPHU3OHTaIbHBIX
NPOEKLMIi CTBOJIa CKBaXXHMHbI MCTIOJB3YIOT (OPMYJIbL, NIPUBELEHHbIE B
Tabn 12.4.

12.2.6. ONIPEXEJIEHUE PAZITUYCA HCKPUBJIEHUS TPH HABOPE
KPHUBHU3HbI CKBAXKHUHbBI

Paanyc MCKpuBeHMS HalpaBJIeHHOH CKBAXHMHbBI HOJKeH ObITh 110
BO3MOXXHOCTH MMHMMAJBHBIM, YTOOBl COKPATMTb LO Ipefesa MHTEp-
BaJ, B KOTOPOM He06X0AMMO paboTaTh ¢ OTKJIOHSIOIIMM HMHCTPyMeH-
TOM W HaBUrauMOHHbIMM TpuGopamu. OIHAKO NPHU 3TOM OJIKHBI
ObITb COOJIIO/IEHBI CIEAYIOIE OCHOBHbBIE OTpaHUYeHMS].

1. VIHTeHCHBHOCTb MCKPHBJEHMS B OOBIYHOM C/lydae He JAOJKHA
npeBbimaTh 1,5°/10 M npoxoixu.

2. B mio6oM uHTepBase GypeHus [I0XHa obecrieduBaTbcs A0CTa-
TOYHasi 0ceBast Harpyska Ha J0JOTO.

3. NomxHo OBITh MCKJIIOYeHO 0Opa3oBaHue XeJ000B B MCKDHB-
JIeHHBIX MHTEPBAJaX CTBOJA CKBAXHMHBL JTO YCJIOBHE MOXET ObITh
KOJIMYECTBEHHO OLIEHEHO 3HAueHWEM [aBJeHHsT 3aMKOB Ha CTEHKH
CTBOJI2 CKBAXHHBI:

R>12P/Q,
rae 12 — cpeAHss JAJMHA TONOBMHBI OypuiibHOil cBeud; P — oceBoe
ycuide, JAeiicTByiollee Ha OypuibHble Tpy6bl, Q — nomycTHMoe

HOPMaJIbHOE YCHJIME CO CTODOHBI OYPWJBHOrO 3aMKa Ha CTEHKY
CKBRXKMHBIL,

Ins pa3pe3oB, CHOXEHHBIX MSATKMMHM [OpojamMM, 3HaueHuwe QO
MOXHO NMpUHUMaTh paBHbIM 10 xH, fns paspe3os, c10eHHBIX 1MOpO-
namu cpeaseit TBepioctyt, — 20—30 xH, 1151 mopox TBepabIX M KpeIll-
kux — 40-50 xH.

4. BypunpHas konoHHa npH J0ObIX paboTax B CKBaXkMHe He
J0JIXKHA HCIIBITHIBATh HAlpsKeHMsl, NPeBbIUIAICIINE Ipefes TeKyde-
cTH Matepuasa OypuIbHBIX TPy oy

R > dE/(2 o,),

rae d — HapyXHblit quameTp OypuabHbIX Tpy6; E — mopysn IOwra.

5. Ilpu cniycke 3a6oifHoro ABUraresst yepe3 UCKPHUBJIEHHbIE yYacT-
KM CTBOJIAa CKBaYKHHbl HalpsDKEHHs, BO3HHMKalONMe B Kopnyce 3aboii-
HOrO JABUrarejid, He JOJXHBI MpeBBILIATh Npencaa TeKydecTH ero Ma-
TepHaa:

R>02512[0,74(D - d,) - K],

rae L, d, — COOTBETCTBEHHO [UIMHA M HapyXHbIA AuameTp 3a60iiHOro
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auratens; D — guamerp gonora; K — 3asop, BelOMpaeMblil Ha OcCHoO-
BaHHUM reosiorudeckux yciaoBuii (K = 0 nas TBepabix nopog, K =
= 0,003+0,006 M 1ns MATKHMX U CpPeAHUX).

IIpn cnycke o6caaHbix KOJMOHH TpyObl HE AOMXHBI MCIBITHIBATDH
HalpsXXeHus, NpeBHIIALIMe TIpefes TeKydecTH X MarepHaja. ITo
TpeboBaHMe obecrnednBaeTcst MpU YCI0BUH

R> Ecdi/(20),

rze E,, o — coorBeTcTBeHHO MoAynb IOHra ¥ Ipemesn TeKkydecTu
maTtepuaia ofcamHbix Tpy6; di — HapyXHblii AvameTp obCagHOll KO-
JIOHHBL.

6. B akcnayaTauMoHHYI0 KOJOHHY JOMKHBI CBOOOAHO CITYCKAThCS
M pacnonarartecs 6e3 nedopmaumii ray6unHble pUbOpSI, MOrpyXHOe
000pyZ0OBaHMeE M YCTPOMCTBA JUISl PEMOHTA U SKCILIYATALMK CKBAXHH.

Hnst obecrnedenust atoro TpeboBaHUA HEOOXOAMMO COBMIOAATH
caeytollee yCIoBH1e:

R> L[*/[8(d, — d, - k)],

rae L — A1MHa CIyckaeMoro B KOJIOHHY IOTPYJKHOTO yCTPOMCTBa;
d, — BHYTPEHHHMH QMaMeTp IKCILIyaTallMOHHON KOJOHHBL, dy — IMa-
METP CIyCKaeMOTro B KOJIOHHY TOIpPY’XHOro yCTpoicTBa;, R — 3a3op
MEXy BHYTPEHHEH CTeHKOH 0GCaZHOi KOJOHHBI M KOPIYCOM CIIyC-
KaeMOro B KOJIOHHY TOTPYXHOI0 YCTpoicTBa (B GoJbIIMHCTBE Cy4a-
e k = 0,0015+0,003 m).

Bri6panHbiit Ha OCHOBaHMM NpHBeIEHHBIX OTpaHMYEHHMI pazMyc
UCKDHBJIEHHS CTBOJa CKBaXXMHbl yBeJuuuBawT Ha 5—10 % wM3-3a
OXMIaeMbIX OLIMOOK peanu3auvd NPOEKTHOrO peLIeHHs. 3HauyeHue
pazMyca UCKPHBJIEHHS KODPEKTHPYIOT Ha OCHOBAaHUM CPaBHEHHMS oce-
BOTO YCHJIMS, BO3HUKAIONIETO NPU MOXbeMe OYypPHUJIBbHOH KOJOHHBI U3
UCKDHUBJIEHHOH CKBAXHHBI, € JONYCTUMBIM €r0 3HauYeHWeM [l JaH-
Hoit 6ypHIbHON KOMOHHB! M GYPOBOI1 yCTaHOBKM.

IIpo¢unb HanpaBaeHHON CKBaXXKMHb! CTPOAT CJIEAYIOIMM 06pa3oM.

Y106bl TOCTPOUTH OPU3OHTANBHYIO NPOEKLHIO, CHa4yana HaHOCAT
TOYKy, 0003HaYaIOUIYI0 YCTbe CKBAKHHBI, 3aT€M C [OMOUIbIO TpaHC-
MOpPTHPa M3 2TOH TOYKH MPOBOAAT JAyd B HanpaBjeHMH NPOEKTHOrO
asMMyTa M OTKJa[plBalOT Ha HeM B INIPUHATOM MaciiTabe OTPe3oK,
PaBHBII IJIMHe OTKJIOHeHHs 32005 OT BePTHKJH, NPOXOsLIER depes
ycTbeBYI0 Touky. W3 KOHIa 9Toro oTpeska, 0003HAYAIOUIErO MPOEKT-
Hblil 3260H CKBaXKMHBI, B TOM e MacliTabe NPOBOASAT OKPYXHOCTB,
OrpaHUYMBAIOLLYIO JOMYCK Ha OTKJIOHeHHe 320605 OT IPOEKTHOM LeH.
N3 ycTheBOM TOYKHM NPOBOASAT Be KacaTeJlbHble K TOCTPOEHHOHN OK-
PYXXHOCTH (TpaHMIBI BO3MOXHOrO OTKJIOHEHMS! (aKTHIecKoil Tpaek-
TOPHUH CTBOJIA OT NPOEKTHOM).

Ha sToM e snucTe MuanumeTpoBoil GyMard CTPOSAT BePTUKATb-
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HyIO NPOEKLMI0 CKBaXXMHbI B IIPAMOYTOJIbHOM CHCTEMe KOOp/MHAT.
Ha BepTHKanbHO# OCH OT Havyaja KOOPAMHAT BHU3 B MaciuTale, IpH-
HSITOM ZJsi BEDTHKAJIbHOM [POEKLMH, OTK/IA/BIBAIOT OTPE30K, PaBHbIMH
rayOHMHe HaKJIOHHON CKBAKMHBI MO BEPTHUKAIM. 3aTeM HAHOCAT MH-
TepBa/bl OTAENbHBIX y4YacTKOB NPOGUIS, KOTOpHE NpPeIBAPHTENBHO
BBIUMCIAIOT 10 (dopmyiaM. [IpsAMonuHeilHble YYacTKH TpPaeKTOPHH
CONPATAIT APYr ¢ APYTOM AYraMM OKDYXKHOCTell ¢ pacyeTHbIMM pa-
IAMYyCaM¥ UCKPUBJIEHUS CTBOJA CKBaXKMHBL

12.3. 3BABOMHBIE KOMIIOHOBKHU /IJISI BYPEHUS
HAITPABJIEHHBIX CKBAYKHUH

Jlns yBenuueHHs! 3€HUTHOIO YTJA PEKOMEHAYIOTCS Clelyiollre
KOMIIOHOBKH Hu3a OypuibHoit xononHsl (KHBK):

nosnoro, 3a00iHbBIA IBUraTesb, MEPEBOIHMK C I€PEKOUIEHHBIMU
OCSIMH TIPHCOEIMHHUTENbHBIX pe3bd U yTsKeneHHble OypuibHble TpY-
661 (YBT) (puc. 12.6, a); yron nepexoca oceil NpUCOeIMHUTEIbHBIX
pe3bb mepeBomHuka o6biyHo 1,5-3° mimHa YBT (upu kopoTkux
Typ60obypax) 12-25 M;

ROJOTO, CEKLMOHHBI Typ6oOyD, CEKLUH KOTOPOTO COeIXMHEHBI M10]
yraom 0,5-1,5° (puc. 12.6, 6);

AOJOTO, HAIIOJOTHBIA Kanubparop, TypOMHHBIA OTKJIOHUTED,
YBT (puc. 12.6, 6); pexoMeHAyeTCss MCNOIb30BATb OTKIIOHUTENb C
yIJIOM Tlepexoca 1-2°;

I0JIOTO, OTKJIOHMTENb, IIEPEBOJHUK C TepeKOIIEHHBIMH OCSIMM
TIPHCOEAVHUTENbHBIX pe3bb u Gypuibhble TpyOsl (puc. 12.6, 2); npu
cbopke Takoii KOMITOHOBKM BOTHYTHIE CTODOHBI TEPEBOAHMKA W OT-
KJIOHUTENS JTOJKHBI ObITb OGpallleHbl B OAHY CTOPOHY;

nonoto, Typbobyp, orTkiaonuTens P-1 u  GypunbHblie TPyObI
(puc. 12.6, d); yron mnepekoca oceil pe3bbbl OTKJIOHHUTEJS, COEAM-
HAIOUIEH OTKJIOHMTENb ¢ TypOoOypOM, peKoMeHAyeTcsi MPUHUMATh
paBHbIM 1,5-3%

1071070, Typ6OOYp € MeTalanM4Yeckoil HakJafKoH Ha Kopiiyce, Ie-
PEBOIHHMK C TePEKOMWEHHBIMH OCSIMM COeAMHHMTENbHBIX pe3bl, ycra-
HABJIMBAaeMBIil B ILJIOCKOCTH HakKJajAKH, OObIYHbIE MM YTsDKeneHHble
Tpy6nl (puc. 12.6, e);

RosoTo, Typ6obyp ¢ yCTaHOBJEHHOH Ha HuMMIIEJe SKCUEHTPUYHOI
METaJUIMYeCKOil MMM Pe3NHOBON HaKJIaAKOM M OObIYHbIE MM yTsixKe-
neHHble HypuabHble TPYOBI (puc. 12.6, x).

ITpoexTHpoBaHHe OTKJIOHSIOUIMX KOMIIOHOBOK BKJIIOYaeT: BbiboOp
KOMIIOHOBKH, PacyeT ee reoMeTpHYECKHMX Pa3MepoB M TPOBEPOYHbIiL
pacyer. KOMIIOHOBKY BBIOMpAIOT B 3aBUCHMOCTH OT re0JIOTMYECKOro
pa3pe3a, 0XHIaeMOTO COCTOSSHUS CTBOJAa CKBaXKHMHBI M TpebGoBaHMiA
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Puc. 12.6. KoMnonoBkH mu3a 6ypuibHoll KOJOHHBI [UIA HCKPHBIEHHA CKBAKHM:

a — ¢ MepeBOAHHKOM, HMMEIOWMM IEPeKOUIEHHbIE OCH NIPHCOEAMHATENBHBIX peard, 6 —
¢ HMCKPMBJICHHBIM CEKUHOHHBIM TYpOOOGYpOM, 6 — C TYPOMHHBIM OTKJIOHHTENEM, 2 — ¢
TYPOMHHEIM OTKJIOHHTE]eM M KDHBHEIM IIeDEBOJHHMKOM, 0 — C OTKJIOHHTENEM, € — ¢
HaKMaAKo# M KPUBHIM IMePEBOAHMKOM, X — € 3KCUEHTPHYHBIM HHIIMeJeM

TOYHOCTU McKpuBJeHust KomnoHoBku (cM puc. 126, a, 6) pexomen-
AYeTCcs TIPUMEHSITb TIpY OYpeHMH CKBaXKMHBl B YCTOMYMBBIX Te0JOTH-
YeCKMX pa3pesax, Ifle He 0XMAaeTcs 3HAYMTEIbHOE YBeJIWYeHHe aua-
MmeTpa ctBoja IlpeanouTuTennHee KoMIIOHOBKa (cM. puc 126, 6),

22



TaK Kak OHa IM03BOJsieT NPH OAMHAKOBOW WHTEHCUBHOCTH HCKpPHUBIIe-
HUA T0Jy4aTh GoJiee BBICOKME TOKa3aTelu OypeHHs: MeXaHHYecKyio
CKOPOCTb M MPOXOAKY Ha 710j0To. KoMnoHoBkyu (cM. puc. 12.6, 2, 0)
peKOMeH/[yeTCsl NPUMEHATh B TOM CJIyYae, ecjd OXHIAeTcsd 3Ha4u-
TeNbHOE pacllMpeHHe CTBOJIA CKBaXHMHbL Eciu TpeOyeTcss Manas MH-
TEeHCHMBHOCTh MCKPHBJIEHMS, TO HCIOJb3YyIOT KOMIIOHOBKM (CM. pHC.
12.6, e, xc).

TeomeTpuyeckre pasMepbl KOMIIOHOBKM HH3a GYPHIIBHBIX KOJOHH
PacCYMTHIBAIOT B 3aBUCHMOCTH OT 33/[aHHOM MHTEHCHUBHOCTH MCKPHB-
Jienust ckBaxkuHbl. Ilpy Mcronbp30BaHMM KOMITOHOBOK (cM. puc. 12, e,
%) CJefyeT BbIOMpaTh MX pasMepbl TAKMMM, YTOObI MOXHO ObLIO 1O-
Ay4aTh NpHMpallleHHe yrja MCKPUBJIEHUS CKBAKHMHBI He Gonee 1° Ha
10 M npoxoaku. IIpu 3ToM yriy6nsiTh CKBAXHHY MOXHO I0JIOTOM,
IVaMeTp KOTOPOTO paBeH AMaMeTPy CKBAXKHMHBI.

[lns yMeHbUIEHMS 3€HUTHOrO yrja pPeKOMEHAYeTCS [PHUMeHSATh
CJIEAYIONYI0 KOMIIOHOBKY HH3a OYpPHUIIBHOM KOMOHHBL

11T ME/UIEHHOTO YMEHbIIEHUS 3eHUTHOrO yria — J0J0TO, 3a60i-
Hblit [Buratesb U OypujibHbIe TPYOHI,

118 YMEHbLIeHHUS 3eHUTHOro yIia O CpefiHeld WHTeHCHBHOCTbIO —
1o7noTo, cbalaHCHPOBAHHAs TOJCTOCTEHHas Tpyba B Mpefenax Aua-
MeTpa 3a60HHOro ABWraTejs AJMHOM 3—4 M, 3a60iiHbli ABUraTesb U
OypuibHble TPYOBI;

JUIS1 MIHTEHCHBHOT'O YMEHBIIEHHMSI 3€HUTHOrO yIja — OAHY M3 KOM-
IIOHOBOK, MCII0JIb3yeMbIX st Habopa kpuBHM3HBI (cM. puc. 12.6).

Jns crabunamsaumu 3eHMTHOTO Yrja PeKOMEHAYeTCS NMpPMMEHSThb
OfIHY U3 TpeX MpPHBEAEeHHBIX KOMIIOHOBOK:

HONOTO, Ha[IONOTHBI Kanubpartop, cTabunusaTop Ha Kopiiyce
Typb06ypa, Typ6obyp u YBT;

[OJIOTO, HAJIOJOTHBINA KaiaubpaTop, Typ6oOyp ¢ Hakiajakoii, MpH-
BapeHHOIl K ero KOpIyCY WJIM YCTaHOBJIEHHOH Ha BEPXHMI IepeBOA-
Huk mmnuHaend, YBT;

IOJIOTO, HaMOJOTHBIA Kaaubparop, Typb6oOyp ¢ yCTaHOBieH-

HBIM MEXIY HHIIIeJIeM M KOPILyCOM LIAPOLIeYHbIM CTabMIM3aTOpPOM,
YBT.

12.4. METO/IbI 1 YCTPOMCTBA KOHTPOJISI TPAEKTOPHH
HAIIPABJIEHHBIX CKBAYKHH

BepTukanbHast (HeHamnpaBjieHHas) CKBaXMHa OYPHTCS 1IpU TIOCTO-
SIHHOM YTJle HaKJIOHa, KOTOpblii MOlep’KkMBACTCA B 3aJaHHBIX Ipeje-
Jax, B TO BpeMS Kak IpHM HallpaBleHHOM OYPeHHHM yroa M asuMyT
TPaeKTOPHUH CTBOJIA KOMKHBI OBITH ONpeleneHHbIMH.
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Yr1obsl onpeneanTh M3MeHeHHS KOHUrypalMy CTBOJA, IIPOBOAAT
e/[MHHUYHble BbIOOPOYHBIE M3MEpPEHHs. DTH M3MEPEHHS! YacTo MOXHO
COBMECTHTDb € HEIPOAOJIXKUTETbHBIMU TepepbIBaMU B paboTe OypoBo-
ro CTaHKA, B TeyeHHe BCIIOMOTATEJIbHBIX ONepalMii, HanpHMep, Hero-
CpelCTBEHHO Mepel MoXbeMOM OYPUIBLHBIX TPYG /ISl 3aMeHbl HOJIOTA.
Bonee nporpeccuBHble CHCTEMbI TaKHMe, KaK KOHTPOJIMPYIOIIHE HHCT-
PYMEHTBl MM H3MepHTesbHble CHCTeMbl B TIIpollecce OypeHHs
(MWD), B KOHKpETHBIE MOMEHTbl BpeMeHH TPENOCTaB/AOT AaHHBIE
0 HalnpaBJieHMHM CTBOJIA, KOTOpble IOKa3bIBAIOT, YTO IPOMCXOAMT Ha
3aboe B nporecce GypeHusi.

B uenom ans cepsucHoro ofciyxuBaHMs HanpaBleHHOTo Oype-
HUSL UCTIOMB3YIOT Pa3NM4Hble CUCTEMBL OT 00Jlee CTapbIX MpOCTEHIINX
MHCTPYMEHTOB J0 HOBeUIMX, MOCTOAHHO AeHCTBYIONIMX 3a0OHHBIX
perucrpatopos., Haumnyumyio cucremy s KaXaoro KOHKpPETHOIO
cnydast onpenenseT 3aka3ydK ¢ Y4eTOM DacroJIoKEHUs IIJIOHIaH,
npuMeHsieMoro 6ypoBoro obopynoBaHus, HeoOXoAuMOIl TOYHOCTH
U3MepeHMH.

Hnsa onpejeneHust KOHGUrypalluy CTBOJA CKBAXHHBI B OTEdeCT-
BeHHOH IPaKTHKa yYalile BCETO NMPUMEHSIOT NMpUOOpel ¢ MJIaBUKOBOI
KMCJIOTON M MHKIMHOMETPBHL TepBble I103BONSIOT M3MePATh JHUIIb
3eHUTHBIH YroJ, a BTOpble — 3€HUTHBIA YroJ ¥ asuMyT HalpaBJeHUS
CTBOJIa B TOYKE M3MEPEHHS.

ITocne okoH4yaHWs 6ypeHMs ollpeneseHHOr0 MHTepBana MM Beeil
CKBaXHHBI PaOOTHUKM KapOTAXHOM NMapTMM DPErMCTPUPYIOT ¢ TIOMO-
1[bl0 IIYOMHHOIO MHKJIMHOMETPA M3MeHeHHs! 3eHHTHOTO YIjla M asu-
MyTa OCH CTBOJIa CKBRXMHBI 10 [JIyOMHe M CTPOSAT MHKJIMHOIpammy,
Ha OCHOBAaHMM KOTOPOH BBIYEPYMBAIOT TOPU3OHTAJBHYIO IMPOEKIMIO
CTBOJIa CKBaXMHBI C YKa3aHHeM HampaBleHHH C ceBepa Ha 10T M C
3amaZa Ha BOCTOK, OTKJIOHEHHS TIPOEKLMH 32005 OT JIPOEKLMHU YCThA.
Wnorza Ha rpaduke ykasblBalOT XapakTepHble I'TyGHHBI Pe3KOTO M3-
MeHeHUS a3UMyTa WIM 3eHHTHOrO yrja, rPaHul] TOPHU3oHTa U MecCT
aBapui.

Cpenu npubopoB ¢ MIaBUKOBOIH KUCIOTOH Hambosee pacmpocTpa-
HeH c6pacbiBaeMpili B OypUsIbHYIO KOJNOHHY ammapar IlerpocsHa,
IPUHIMN JeACTBUS KOTOPOr0 OCHOBAH Ha TOM, YTO [LJIaBUKOBas
(dToprcTOBOAOpOAHAS) KMCJIOTa Ha TPaHMLE € BO3AYXOM NpOTpaB-
nuBaer (pasbellaeT) CTEKJO TO TepHMETPY TOPH3OHTAIBHOLO Me-
HHUCKa.

CxeMmy gnedicTBuf sTOr0 TpuGopa HMIIOCTpUpYeT puc. 12.7. B
CTaJIbHOM KopIyc 7 ¢ KpblIIKaMH NoMellleH Ha 0CAX 3 € 320CTPEHHbI-
MM KOHL@AMHM NMOJYUMAHHAP ). Ero LeHTp TA%eCTH CMEUIeH OTHOCH-
TeJIbHO OCH KOPIyca, B Pe3y/bTaTe 4ero MPH HakjoHe mpubopa mo-
JYUMJIMHAD TIOBOPAYMBAETCA Ha ocAX 3 N0 TeX Mop, NOKa ero LeHTp
TAXKECTH He 3aliMeT Hu3llee MojioXKeHHE. B NMomyuMauHape pasMela-
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Puc. 12.7. Hpubop Herpocana

Puc. 12.8. ¥Kenomnka ¢ npu6opom Ilerpocsna:

1 — BepxHee HANpaBleHMe — 3aMOK; 2 — «phbka»; 3 —
npobxa; 4 — NpokIaika; 5 — xopmyc; 6 — mpyxuHa;, 7 —
ZepeBSHHBIE JUCKH, MEXAY KOTOPHIMH pa3MelaeTcs TpH-
6op; 8 — MecTo ANA M3MEDHTeIbHOTO npHOopa; 9 — co-
eMHHTEeAbHBI HuNnens;, 10 — Tpyba; 77 — HanpaBasio-
mas npobxa
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Puc. 12.9. CxeMa aBTOHOMHOro 3a6offHoro MHIMHO-
MeTpa

€TCS MPSMOYTOJIbHBIN MeHal 6 ¢ pe3HHOBOH
npobkoit 4, B massl KOTOPOTO BCTaBJSIOT
CTeKNAHHYI0 MjacTHHy. B 6ypunbHoO# ko-
JIoHHe TIpUOOD LEHTPUPYETCS PE3NHOBHIMH
KoJIbLIaMU 2.

Ilepex cnyckoM B CKBaXKMHY MMeHas Ha-
nosopuHy 3anoaHsior  20%-Ho#M miaBuKoO-
BOH KMCJIOTOH M BCTaBJSIOT B ITOJYLIMJIMHAP.
CobpanHblii mpubOp MOMELIAIOT B JJIHHHYIO
JKeJIOHKY MeXXAY ABYMS TIDYXKHHAMH, CHIy-
JKALUMMHU IS8 aMODTU3alMU TONYKOB (pHC.
12.8). B TakoM Buae mpubop cOpachiBaiOT
WJIM OMYCKAIOT HAa TPOCe C MOMOLIbIO CIelH-
ansHoM Jiebeaku B OYPHIIBHYIO KOJIOHHY.
Mocne noctuxenuss npubopom ray6uHbI
M3MepeHUs ero HeoOXOJMMO OCTAaBUTH B M0-
koe Ha 10—-15 MUH auA TIPpOTpaBIMBaHHS
IIACTUHBI KUCJOTOU M IOCJe 3TOTO M3BJjIeYb
Ha TIOBEPXHOCTb. B HMCKDUBJIEHHOH CKBaXXH-
He MeHal mnpubopa TOBTOPUT HAKJIOH OCH
ctBosa. IIpu 3TOM MOMYLUMIMHAD MOBEPHET-
€Sl TaK, YTO IJIOCKOCTh CTeKJISIHHOW NJacTH-
HbI COBMECTHTCS C IIJIOCKOCTBIO HCKPHUBJIEHHUS
CKBaXXKMHB! B 3TOH TOYKE M OT TOPU3OHTAJIb-
HOTO YPOBHSI KHCJIOTHI Ha IJIACTHHE TIPOTpPa-
BUTCH CleX TOA YraoM K UUTHGOBaHHOM
TPaHH TLJIACTHHBI, PaBHbIM 3€HUTHOMY YTIIY
CKBaXXUHBL

[ oxHOBPEMEHHOTO0 M3MEPEHUS 3E€HMT-
HOTO ¥ a3UMYTaJbHOTO YIJIOB YacTO MC-
T0/Ib3YIOT aBTOHOMHBIN 3ab0NHBIN HMHKIIH-
HoMerp (3U) (puc. 12.9). Ilpubop wumeer
U3MEPUTENIBHYIO CHCTEMY, YCTaHOBJIEHHYIO
B KOpIIyce, KOTOPas COCTOUT M3 Bpalljaio-
weiica pamku 70, Ha KOTopoit pacnoso-
s*eHbl Oyccosb € MarHHTHOM CTpeskoit 13
I M3MEPEHHs a3uMyTa CTBOJIA CKBa-
MHBI B 30HE HW3MepeHHs, OoTBec 8 A
U3MepeHMsT 3eHMTHOTO YTJa W BCIOMora-
TeAbHHN JUMO 9 1S oOlpefiesieHNs T0J0-



MKEHUS OTKJIOHUTENS OTHOCUTENLHO HaNpaBleHUS HCKPUBJIEHUS
CKBa’XKMHBI WJIH OTHOCHUTEJIbHO MePUIMOHANBHOMN MJIOCKOCTH CeBep —
IOT.

Bpaiaroiiasics paMKa 3KCLEHTPUYHA OTHOCHTEJbHO OCH Bpaiie-
HHSl, TOSTOMY OHA CaMa YCTAaHABJMBAETCS B MJIOCKOCTH HMCKPHUBJIEHUS
CKBAXKHHBI NONOOHO TOMY, KaK 3TO NPOUCXOMUT € HOJYIUHUJIMHIPOM B
npubope IlerpocsHa.

Ilpn cnycke B CKBaXXHHY BCS MW3MepUTeJbHas CHCTeMa 3a-
kpenssgercs ¢ukcatopom 714, B MomenT mnocagku npubopa Ha
«HOXHM» Ha CBMHIOBOH meyat 7 o0pasyloTcs oOTmeyaTKH HOXed,
HWXKHSIS 4acThb 4 KOpIyca MpeKpaiuaeT ABMXXeHHe, TOTJa KaK Bepx-
HSIA 4YaCTb /7 BMeCTe C H3MepUTeNbHOH CHUCTeMO# IpOJOJIXaeT
CNyCKAaTbCS, HaJBHIasiCh Ha UMJIMHIADHYEeCKHH rpy3 719, KoTOpBIA
TeJIeCKOMTMYECKH COeJIMHEeH ¢ 00eMMH YacTAMM C MIOMOLILIO ManblieB 5
n npopeseii 20. IIpu atoM auck 75 cagurcs Ha HaXMMHOHN WITOK 17 U
0CBOOOXKIaeT U3MEPHTENBHYIO CHCTEMY.

OcBobox/eHHas paMKa MHKJIMHOMETpPa YCTaHaBJIHBaeTCA B IJIOC-
KOCTH MCKDMBJIEHHSI CKBaXXKHHBI, a CTpPeJKH OyCcCo/iM M oTBeca 3aHHM-
MaloT T[IOJIOKEHHS, COOTBETCTBYIOLIME a3UMYTy M VYriay HaKJOHA
CKBAXKMHBI B TOYKe H3MepeHH,

HaxxumHo¥M wmToxk 17 MMeeT cllelMalibHOe THpaBiIHYeckoe peje
16, xoTOpOE IOCje OMNpe/esieHHOH, 3apaHee 33JaHHOW U OTpPEryJHpo-
BAHHOM BBIEPKKH BO BpEMEHU YCTpaHseT HaxaThe Jucka. Kak
TONbLKO AMCK 75 Bo3dBpaliaercst Ha cBoe Mecro, ¢puKcarop 74 3akper-
AsieT ctpesKkd Oycconu M OTBeca B TeX ITOJNOXEHUAX, KOTOphlE COOT-
BETCTBYIOT A3UMYTY M 3€HHUTHOMY YIJIY MCKPUBJIEHUSI B TOYKEe H3Me-
peHus. [ng mpoBepkH IPaBUABHOCTH TMOKa3aHUH MHKJIMHOMETpa B
CTaKaH 2 MOXHO BCTaBUTh NMPoOMPKY 3 ¢ TIaBMKOBOM KMCJIOTOM AJS
KOHTPOJILHOTO U3MEPEHUS YIJIa UCKPUBJIEHUS.

CpenHsisi 4acTh KOpIyca HHKJIMHOMeETpAa 3arnojiHeHa MacjioM. Ye-
pe3 KOMITeHCATOp 6 TMAPOCTaTHYeCKoe JaBjieHHe CToa0a ITPOMBIBOY-
HOM XHUAKOCTU IiepefaeTcs Ha Macjo, BCIAEACTBHE 4Yero MPOHCXOIUT
BbIpaBHHMBaHHUE JABJIEHUS BHYTPU U CHAPY>KU Npubopa U NOCTUraetTcs
BBICOKAs repMeTHYHOCTh CaJbHMKA 18, 1ITOKa M pe3nbOBBIX CoelMHe-
Huit. Macio oka3biBaeT Takxe AeMiibupyiolllee BIUSHUE HA CTPEJIKH
fycconu M oTBeca M MCNOAb3yeTcsA /A PabOThI THAPABJIHMYECKOrO
pesle BpeMeHM.

Ha HuxHe#t wactu npubopa BINOJAHEH KojbleBoit aumb 27, a
BJOJIb OZIHOH M3 00OpasyiolmMx Kopnyca HaHeceHa riybokas pucka 77.
Jlum6br 9, 21 u pucka 77 MO3BOJAIOT CBS3aTh OTMEYATKM HOXeH Ha
CBUHLIOBOI1 Me4YaTH C MOKA3aHUSIMU U3MEPHUTENbHON CHUCTEMbI U MpO-
BECTH OPHEHTHPOBaHUE OTKJIOHHUTEJS.

VHKMHOMETp clycKaeTcs B OYpWIBHYIO KOJIOHHY C TIOMOMIBIO
BCIIOMOraTe/IbHOM JieOefKH HA TOHKOM CTaJbHOM KaHaTe, MPUKpell-
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JIEHHOM K KoJiblly konnaka 72. Uamepenune anurca 3—5 MuH, ecin He
CYHMTAaTh BPeMEHU Ha CIycK U noabeM npubopa.

Hoauss npubop Ha NoBEPXHOCTb, CHUMAIOT Kojinak 12 M ompeje-
JISI0T 3€HUTHBIN YTOJ CKBa>KMHBI 10 MOKA3aHUIO CTPeJKH oTBeca 8, a
a3sUMYT — N0 TTOKA3aHMIO MarHUTHOMH cTpenku bycconu 13.

B 3apybexHoii mpakTuke Haubosiee NPOCTHIM CUUTAIOT OOCTYXKH-
BaHHeE C IOMOIIbI0 PoTorpadpuueckux yCTpoHCTB.

KoHTponupyoiie MHCTPYMEHTBI, MPUMEHSBUIMECS DaHee, 3alld-
cbiBaloT MHQpOpPMaIMioO Ha 3a60e CKkBaKMHBI, KOTOPYIO 3aTeM, I0Cje
nogbeMa Ha NOBEPXHOCTb, AHATH3UPYIOT.

DororpadHdeckoe yCTPOHCTBO AOCTaBASIOT B CKBAXKHHY W U3BJIE-
KalOT U3 Hee OXHHM U3 Tpex crocobos:

yCTPOMCTBO MOxKeT OBbITh ChymeHo B OYPMIBHYIO KOJOHHY U H3-
BJIEYEHO M3 Hee C IIOMOLIBIO Tpoca UM kabenst Malioro AMaMeTpa;

YCTPOMUCTBO MoXeT ObITh CBOGOAHO COPOLIEHO B OYPHIbLHYIO KO-
JIOHHY, a 3aTeéM H3BJIeYEHO C TIOMOLIbIO OBepLIOTA, CNYIIEHHOrO B
OypuibHyI0 KOMIOHHY Ha THOKOM Tpoce;

yCTpoicTBO MoxeT ObiTh CBOGOAHO cOpolleHo BHYTPbh OypHIbHOM
KOJIOHHB! M TIPH HeoOXoAMMocTH (HampHUMeEp, /IS 3aMeHBl J0JIOTA)
U3BJICYEHO K3 CKBAXHMHBI BMecTe C TOAHMMaeMo#l OypuibHOH Ko-
JIOHHOH.

IHlpocmetimee maenumuoe ycmpoiicmeo bororpadupyer Mast-
HHK, TIojBelIeHHbIH k (ororpadmyeckoMy IMCKY H PacHoOkKeHHbIH
Hax koMmnacoM (puc. 12.10). Bpamamomuiicss MarHUTHBIA JXUCK OpHU-
eHTHPYeTCsS Ha CeBep MarHUTHOIO Mo 3eMJIM; MasTHUK YCTAaHOBJIEH
BEPTUKAJNILHO, NMOJA00HO OTBecy 3. JJeKTpHYECKHil CBeT, chOKyCHpO-
BaHHbBIA Ha Kpasi JUCKA CO CBETOUYBCTBUTEJIbHON IJIEHKOM, oCcBelaeTt
BepTHKaJIbHYIO COOPKy W KoMmnac 5. B nckpHBeHHOH CKBaxKHHE Ipo-
eKLHs BepTHKAJIbHO NOABELIEHHOr0 MasTHHUKA He COBIAJaer C 1leH-
TPOM JIMCKa KoMIaca Ha ¢oTorpaguu.

B pesyabratre pamurenbHoi paboThl OYpHABLHBIA MHCTPYMEHT
HAMAarHWYMBAETCS OT MArHUTHOrO Nojisl 3eMJH, B CBA3M C 4eM pac-
HOJIOXEHHBIA B HEM KOMIIAC JaeT WCKakKeHHble pe3ysbTaThl. UToOHI
TMOJYYUTh KauyeCTBEHHble MarHUTHblE JAaHHble, MarHUTHBIH HHCTDY-
MeHT RoJKeH ObIThb pacrosoked BOJH3M [070Ta B CIELHMaJbHBIX
OypuabHbIX Tpy0aX, MeTann KOTOPbIX TPYAHO HaMarHM4YMBaeTcs,
(HanpuMep, KOPPO3HOHHO-CTOMKAs CTajb MAM amoMHuHUI). Wamepu-
TesbHasd cbopka Jo/kKHAa ObITh PpacIloioieHa [JOCTATOYHO JajieKo
oT 6amMxaiilliero MarHMTHOrO Metasina. [JJHHY M 4MCIO HEMAarHwr-
HBIX YYaCTKOB CJiefyeT BbIOMPaTb B 3aBUCUMOCTH OT MAarHUTHOM CH-
TYallMM, yIa UCKPHMBJIeHHMS M HalpaBJeHHA CKBaxxMHbL. Ecan ckBa-
*MHa obcakeHa B MecTax M3MEPEHHMS HAMarHM4YMBAaeMOM CTajbHOM
KOJIOHHOM, TO MarHUTHblE H3MepeHHMS B TaKOH CKBaKMHE HeBO3-
MOXHBI
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Puc. 12.10. pmun aelicteus dortorpaduveckoro H3MepHTeIbHOro NpHGoOpa:
1 — uzobpaxenne Ha ¢oTorpadHyeckoM aMcke, 2 — UCTOYHMK CBeTa, 3 — oTsec, 4 —
cobupalomas JHH3a, 5 — KoMIac




Dororpadguueckuil Iuck AoxeH ObITh IoOMenieH B KaMepy, Ie-
PHOJMYECKH BIYCKAIOWIYI0 HUMIyJbC CBeTa, laiiMep, BCTPOEHHBIH B
c60pKy yCTpOICTBa, B ONpe/ieJieHHble MOMEHThI BpeMeHH (HKCHpYyeT
MasTHMK M KoMMac, uTobbl 3adukcupoBars nHpopMalmio 00 ux B3a-
VUMHOM TOJIOXKEHHH.

WHcTpyMeHTanbHYI0 cOOPKY CMYCKalOT B CKBaXKMHY M YCTaHABIIH-
Bal0OT B HEMarHWTHOH 4YacTH MHCTPyMeHTa. TaliMep BKJodYaeT CBeT,
KOTOPHIH HanpaBlleH MHMO MasiTHMKa M (UKCHpPYeT ero Ha ¢ororpa-
¢uyeckoM nucke. Ilocne HeobxonUMoi 3KCIO3UIMHM IHMCKA CBET Bbl-
KJI04aeTCs, U HMHCTPYMEHT BO3BpallaeTcsi B HCXOAHOe MOJOMKeHHe.
Ha moBsepXxHOCTH ANCK NPOSIBJSIOT M YMTAIOT MHbOPMAIHIO.

Ha puc. 12.11 noxasana tunuyHasi ¢pororpadus. Yros cKBaxkHHbI
3aBUCUT OT TOFO, KaK Jajeko OT lleHTpa HaxoauTcs usobpaxenue
MmasTHUKA. B paccmarpuBaemoM npumepe LeHTp M300paskeHHs MasiT-
HUKA HaXOJIUTCA B OKDYXHOCTH, COOTBETCTBYMOIei 15° B Touke 86°
Ha BOCTOK OT CeBepa Mo Moka3aHHSAIM kKommaca. CkBaxkMHa B JIaHHOM
Touke yraybnsercs noj yraoM 15°. ITo MarHMTHbIE JAaHHBIE, IOTOMY
YTO KOMIIaC pearvpyer Ha MarHUTHBI{ noiaroc 3emian. CeBep MarHMT-
HOTO MOJIIOCAa YAaJleH HA HECKOJIbKO COTeH KMJIOMETPOB OT CEBEPHOro
reorpagpuyeckoro nomoca. Ho nmiaH HanpaBieHHOH CKBa’XMHbI HAHO-
CAT HA CTAHJAPTHbIE KapThl M cXeMbl, 0a3sMpysCh Ha MCTHHHBIX CBe-
JleHUSX, TIOITOMY MATHUTHblE JaHHble Ha JMCKe JOJKHBI ObITh OT-
KOPPEKTHPOBaHb! B reorpaduyeckue.

Maznuumnoe ycmpoiicmeo 0Onn  Muozoxpammvix usMepenuil.
IIpoext HanpasieHHoro OypeHus Tpebyer obctosATenbHoro 06CEx0-
BaHHSl CKBAXKMHbI B OIpefle/leHHble NEepHO/IbI BpeMeHH TaKue, Ha-

m+t N75E

5%

ST

Puc. 12.11. ®otorpadus mar-
HHTHOTO JHCKa ¢ NpoeKiuek
oTBECa
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Puc. 12.12. Cxema ray6unnoro ¢ororpadmueckoro HHCTPYMEHTa MHOTOKPAaTHOIO
neficTeus:

1 - barapes, 2 — Taiimep, 3 — MoTop, 4 — KaMepa, 5 — JMH3BI, 6 — WKaja, 7 — KHA-
KOCTBb, 8 — CTeKJsIHHas KpBILKa, 9 — oTBec, 10 — doxycHpyolas AHH3A

pyMep, Kak Iepej CIYCKOM o0O0CaZHOM KOJIOHHBI. DTH CepBHCHBIE
paboTb! UCHOAB3YIOT AJS IOCTPOEHHSI BCell TPAaeKTOPUM CKBaXKMHBI
M0 OJVHOYHBIM M3MepEHHSIM,

[Ipu 3TOoM NpPUMEHSIIOT MAaTHUTHOE YCTPOHCTBO IS MHOTOKPATHBIX
TOYEeYHbIX U3MepeHuil (puc. 12.12).

[Ipunuun paboTbl MHOTOPA3OBOTO YCTPOMCTBA TaKOH Ke, Kak W
oaHopa3oBoro, OCHOBHOE pa3jiMyhe COCTOMT B TOM, YTO OHO CHalxe-
HO BCTPOEHHOH IJIEHKONPOTS>)KHOM KaMepoH ¢ TaliMepoM, KOTOpBIii
aBTOMATHYECKH 3KCIIOHHPYET U MepeMeniaeT NJeHKY B ONpelesieHHbIX
UHTepBaJax. Pe3ynbTaThl MCCIEXOBaHUI aHAJU3HUPYIOT, U CEPBHCHAsA
KOMIIAHHS TPEJCTABASET UX B BUJEe rpaHIeCKUX MaTepHAJIOB

Tupocrkonuuecxkuti muozopasosuiii annapam. Obcajnble KOJOH-
Hbl B CKBXMHAX, M0A00HO 0ObIYHOMY OYpUJIbHOMY HHCTPYMEHTY M
Tpy0aM, HAMarHUYMBAIOTCA M BHIBOMAT U3 CTPOS MAarHWTHBIM KoMnac.
MarHuTHbBIe MCC/IEOBAHUS CTAHOBSTCH HEBO3MOXHBIMH B o0caxeH-
HBIX CKBaXXMHAX MJM OTKDBITBIX CTBOJIAX, BOMM3M KOTOPBIX HaXOMNST-
cst ofca’keHHble CKBaXKWHbI, HalpuMep CKBAXHHbBI, NpPobypeHHble C
Mopckux matdopM. Tupockonnyeckuiit MHOrOpa3oBbId npubop Mox-
HO HCIIOJIb30BATh AJIs YNPaBJASIOUIMX CEPBMCHBIX AecTBUH B obca-
JEHHDBIX CKBaXKMHaX, BOIM3M 06CaXKeHHBIX CTBOJIOB MJHM B CHyHIEH-
HBIX B CKBRXKHHY OypPHUJIbHBIX Tpybax.

Tupockon (puc. 12.13) npeacrasasier coboil AMCK, yCTaHOBJEH-
HBIN Tak, YTOObl OH Mor OBICTPO BpallaThCs BOKPYT OfHOM ocnu (AB),
HO CBOOOJHO MeHAThH NMOJIOXKEHHe OKoJIo OAHOH WM obenx U3 JABYX
JApYrUX B3aUMHO nNepneHAUKyAspHbix oceil (KG u ED). Wuepuus
Bpallalollerocss AUCKa HMeeT TeHJEHLMIO YIepKHBaThb CBOIO OCh B
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Puc. 12.13. Tupockon B xap-
N1aHOBOM TNozBECE

YCTaHOBJIEHHOM HallpaBJieHWH, HECMOTPS Ha TO KaK I0BOPaYMBalOTCS
ApyTHe OCH.

TvipokoMIiac B TMPOCKONIHYECKOM MHOTOpa3oBOM Ipubope INpen-
crapisier coboil KaTyWIKy KOMIAca, UIADHUPHO MOJCOEXMHEHHYIO K
rupockony. CoOCTBEHHO T'MPOCKON — 3TO MACCHBHBIH DOTOD 3JeK-
TpUYECKOTo MOTOPA, Bpamaloumicsa ¢ dacroroit 40 000 mun . B ot-
JIMYMe OT MarHUTHOrO KoMIlaca TMpPOKOMIIac He NojBep:KeH BIHSAHHIO
MarHutHoro mnojs 3emiad. OfHako Tak Kak Ha TMPOCKONb! BIMSIOT
Bubpauusi M naxke JieTKWe yAapbl, X HaJgo ONMycKaTb B OYpUIBHYIO
KOJIOHHY W H3BJeKaThb M3 Hee ¢ IOMoIubio Tpoca. ['Mpockon nomxeH
TaKXe KOMILJIEKTOBATLCSl YCTAHOBKOW BPEMEHH, TIOTOMY YTO TMPOCKO-
nbl UMeIT TeHJIeHuMIo ApelidoBaTh NOCTENIEHHO OT HAa4yaJlbHOIO OTpe-
TyJIMPOBAHHOIO TTOJoXeHus. [109ToMYy kejaTeJbHO ITPOBOAUTL U3Me-
PeHHs DU CHycke BHYTPb CKBaXKHHBI, a He NPH NoAbeMe U3 Hee (Tak
%e, Kak M ISl MATHUTHBIX IPHOOPOB)

Ha puc. 12.14 nokasana koMIoHOBKa pabouMX yacTeit B THpPOCKO-
nuyeckoM npubope. Ilepes Tem Kak CIycTHTb 3TOT Npuéop B CKBa-
AHMHY HANDPaBJISIOUHI BU3HUD YCTaHABJUBAIOT HA W3BECTHOE HAIpPAB-
nenvie (0ObIYHO 3TO MCTHHHBIA ceBep). PoTop npuBoasT Bo Bpaure-
HUe ¢ TIOCTOSIHHOH CKOPOCTbIO 3JIEKTPHYECKMM MOTOPOM, IOJIyyalo-
UM 3Hepruio oT OaTapeil MM TIOBEPXHOCTHOTO MCTOYHHMKA IO
kabeo.

[pubop cnyckawoT Ha Tpoce uiu kabene B OYpuibHBIA MHCTpY-
MeHT U ycTaHaBiMBaT BOIM3M nosioTa. [10A0OHO MarHMTHOMY MHO-
ropasoBOMy YCTDOIHCTBY, 3TOT NpHOOP BHINOJHSET H3MepeHUs B
obo3nauenHblx MHTepBanax (pHc. 12.15). Kpect na kaxnoit doro-
rpadun — 3T0 M300paxkeHHe MasiTHMKa, IOKa3blBaiollee Yroa M Ha-
npaBneHye HckpueieHus CrTpeika, yCTaHOBJIEHHas Ha THPOCKOIIE,
yKa3blBaeT HalpaBJleHHe OCH BpPalleHHs
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Puc. 12.14. Tupockon B rayGuHHOM HHCT-
pyMeHTe MHOTOKpPaTHOTo aelicTRust:

1 — cbopka MoTOpa Ans TMpOCKoma, 2 —
HHBEJHPYIOUMI nepekaoyarens, 3 ~ cbop-
Ka Bpaufalouiero Moropa, 4 — THPOKapTa,
5 — mKkana BepHbepa, 6 — BHEIUIHMI Wiap-
HHp, 7 — BHYTPEHHAS onopa LiapHupa, § —
HIDKHSS BHEIIHSS ONopa IapHupa

Puc. 12.15. 3anuch Ha doromreHke mHO-
FOKPaTHbIX NMoka3aHHii rHpockona
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WHorxa npyu HamnpaBieHHOM OypeHuu Tpebyercsi BLINOJHUTDL efM-
HUYHbIE MU3MEPEHHS B 00CAKEHHON CKBaXKHHE HJIH B OTKPBITOM CTBO-
Jie BOIM3U 00CaKeHHBIX CKBaXKHH., B 3TOM cliyyae BMECTO MAarHMTHO-
ro O/IHOPa3EBOro NpuMOOpa MOXHO HCIO0JIb30BaTh OJHOPA3OBbIA I'MpPO-
CKONUYECKHH.

O6cayxcusanue nocpedcmeom 3aboiinoii menemempuu. Ilpe-
umyiectBa ¢dororpaduieckoro obcay:KMBaHHS: €ro NPOCTOTa M HHU3-
Kasi CTOMMOCTb. HezmocTaTky: HeoOX0AMMOCTD CIYCKAaTh M IOAHUMATh
npubop MM BCe HAYMHATH CHayajia B CJAydyae, eC/M Ipeablaylias no-
NbITKA OKa3ajiach HeynauHoil. YeM nosblie OYPUIBHBIA HHCTPYMEHT
HAXOQUTCSA B CKBaXKMHe, TeM 0Oojble ONACHOCTb ero npuxsara. I1pu-
Gop, KOTOpBIH MOXeT B KOPOTKMii CpOK MpPeNOCTAaBUTH pacuindpo-
BaHHyI0 MHpopMalMio (IIOKa3aTb, YTO NPOHUCXOJIUT B MOMEHT H3Me-
peHMsI), XOTSI IepBOHAYANLHO MOXeET ObITb ROpPOIMM, B KOHEYHOM
cyeTe MOXET YMEHBIINUTb U3epPKKU ITPOM3BOACTBA.

TeneMerpuyeckue NpUOOPHI UMEIOT HU3MEPUTENbHYIO TNYOUHHYIO
cOOpKY ¥ MOHHUTOD Ha IOBEPXHOCTH, M3BECTHBII KaK CUMUTHIBAIOUIEE
ycTpoiicTBo. [laHHble 0 HanpaBieHMM CKBAXHHBI JOJXKHBI ObITb IIpe-
00pa30BaHbl B 3/IeKTPUYECKHE CUTHAJIBI MUJIM B CUTHAJIBI MyJAbcalni U
nepesaHbl M3 CKBAXXHMHBI HA MOHHUTOP. OnHM npHOOpL! NEPEAAOT 3TH
CMTHaJIB! 110 Kabero, Ipyrue — IoCPeACTBOM GYPOBOro :pOMBIBOYHO-
ro pactsopa. Ha Gyposoil Iiomajske NOPTaTUBHbIE KOMITBIOTEPH! MU
MMKDOITPOLECCOPHI 1PeodpasyioT MOCTyNalomMe AaHHble B YUTAEMYIO
(hOpMy M I110Ka3BIBAIOT MX Ha Lukaje NMpubOpa WJM Ha JHUCILIEE, HHO-
raa B Bule Tabmiupl uan rpaduka. Kpyrosasi mkana aucnes noka-
3bIBaeT a3uMyT ot 0 10 360°.

IT'nybuHHast 9acTh TeJEMETPHUYECKHX TIPHOOpPOB 0OBIYHO BKIOYaeT
I'MPOCKOI UJIM MAaFHOMETP.

Kabenvnan menemempuuecxans cucmema. YNpapnsiomuii HHCT-
pPyMeHT — 3TO KabenbHbI TeleMeTpUYeCKUil TTpUOOp, KOTOpPbIH M3Me-
PSET MCKPUBJIEHWE W HallpaBJeHHe CKBAXKHHHI B Ipoilecce ee yriayd-
nenust. Tak Kax B HEM MCHoJb3yeTcsl Kabenb, yNpaBAsioUMH HHCT-
PYMEHT MOXHO MPHMEHSTh TONLKO € 3a00HHBIM ABHraTesieM, KOTO-
Pbli NPUBOAUT B JIeiCTBHE JOJIOTO, Korna OypWibHast KOJOHHA He
Bpauiaercs (3adMkcHpoBaHa).

Ynpaeasiomuii MHCTPYMEHT BKJIOYAeT MAarHUTOMETPbI, KOTO-
pble TNIPOJOKUTEJIBHO H3MEDSIOT HAMpaBAeHHE CKBaXXMHbl U €€
UCKDHUBJIEHME, U YCTPOHUCTBAa IOBEPXHOCTHOH OpHeHTauuu. CUTHa/bl
OT MarHMTOMETPOB IEpeNalTCs 1o Kaben0 M3 CKBaXMHBI Ha IIO-
BEPXHOCTb B KOMITbIOTEP, KOTOPbIf KOHBEPTHPYET CHrHAalbl U I103BO-
JSleT CYMTHIBAaTh JAaHHbIE C AUCILIES. JTOT MHCTPYMEHT I03BOJseT
KaK BBITIOJIHUTh U3MeEpEHHs, TAK U COPMEHTUPOBATh 3ab0iiHbIA ABMra-
TeJb ¢ OTKJOHSIOWUM YCTPOHCTBOM [JIs1 TPOXOJAKH CKBaXKMHBI 110
IJIany.
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HcKpUBASIIOUIMIA MHCTPYMEHT U3MEHSIET KYPC CKBa’KUHBI OTBOAOM
[0JI0T2 B OJHY U3 CTOPOH. JTa CTOPDOHA MHCTPYMEHTA Ha3blBAaeTCS
«JIMUOM»>. «JIMII0» HCKPHUBJSIOUIET0 WHCTPYMEHTAa [OBOPaYMBaloT,
OPMEHTUDYS MO HANpPAaBJEHUIO Kypca CKBAXKMHBIL

Tenemempus nocpedcmsom nyavcayuii 6yposozo pacmeopa.
Jlpyroil THUN TeaeMeTPUYECKOH CHCTeMbl IlepellaeT CMTHaIbl U3
CKBaXHHBl TOCPENCTBOM GYPOBOrO pacTBopa, MO3BOJAS Oypub-
UKy TI0Jy4YaTh BO BPEMEHHOM LIKajle HallpaBJ€HWe W APYyrve rnapa-
MEeTPhl CKBRXMHBI Ge3 Kaless, M, CENOBATEIbHO, B MEPUOABI paboT
B CKBaXUHE, CBA3aHHble ¢ BpalleHHeM OypuibHOM KoJoHHBI Kak
M Jpyrde TejleMETPUYECKHEe CHMCTEMBI, CHCTeMa MyJabcauud Oypo-
BOTO pacTBopa MMeeT JIBa OCHOBHBIX O7oKa: 3aboitHyro cOOpKY,
OTpeleNIIoIYl0 HanpaBjieHNe M HCKPHUBJIEHHe, M TIOBEPXHOCTHYIO
cbopKy, OMCIEed KOTOPOH IIoKa3blBaeT 3T JaHHble. MUKponpo-
11eCCop M TlepejaTyukH B 3ab0iiHON cOopke KOHBEPTHUPYIOT U3MepeH-
Hbele BeJUYMHBI B CepUio MyJibcauuil AasneHus. IlosoxxuTesnbHBIE
MMITYJbChl GypOBOTO PacTBOpa — CepUsl YBENUYEHHS IABJIEHUs, OT-
pHilaTebHble — CEPUsi YMeHblieHHs JaBieHust. CUTHaIbI MOTYT ObITh
nepefiaHbl Ha Hecylei BosHe MonoGHO pagvocurHaiaM. Kommsiotep
Ha MOBEPXHOCTU PaciiiMdpOBBIBAET CUTHAJIBI M MEPeNaeT UX [Jis CUM-
THIBAHMSL.

B oredyecTBeHHON MNpakTHKe OypeHMs HAKJIOHHO HAlpaBJIEHHBIX
CKBRXXMH 4Yallle BCEro IIPUMEHSIOT TeJeMeTPUYEeCKHE CHCTEMBbI TUIa
CT. UcnonssoBanue TteaeMerpuyeckoit cucreMbl tunma CT3 npu
/IeKTPOOYPEHMH TIO3BOJISIET HENMpPEphIBHO YOpPaBisATh TpaeKTopuei
CKBaXXUHBI B MpOCTpaHcTBe, [y6MHHbIE JATYMKU 3TON CHCTEMBI pa3-
MelaloT B Kophycax AuaMerpamud 164 u 215 mm (CT3164 wu
CT2215).

KoMrinekT TeneMeTpudeckoil CHCTeMbl BKJIOYAaeT Celyioliiue y3-
apl: rnyOuHHBIA Gaok TeneMeTpudeckoit cucteMbl (BITC), ray6un-
Hoe naMepurenbHoe ycrpoiictBo (YTU), Ha3eMHbI MyAbT TeJeMeT-
pudeckoit cucreMbl (IIHTC), HaseMHoe u3MepuTesbHOE YCTPOUCTBO
(YHH), npucoenunurenbusiit ¢puastp (DII).

KoMnoHoBka anmapatypnl Tunma CTO BKJIOYaeT CKBaXXUHHOE U3-
MepUTeJIbHOE YCTPOICTBO, CIIYCKaeMOoe B CKBaXWHy, M Ha3eMHOE
NIpUeMHO-PerUCTPUpYIolliee YCTPOHCTBO. I'epMeTHYHBIN KoHTEHep ¢
rayOMHHOM ammapaTypoil yCTaHaBAMBAIOT Hal 71eKTpoOypoM. B koH-
TelHepe pPa3MeulaloT AaTYUKUM W 3EeKTPOHHblE MpeoOpa3oBaTeny.
NudopMauuio mepejaroT Mo MpoBOJAHOMY KaHaly CBSI3U Ha IOBepX-
HOCTb. B NpueMHOM yCTpOICTBe curHaibl, MoJy4eHHble ¢ 3abos, mpe-
00pa3yioTcs ¥ MOCTYNAOT Ha MPUOOPHI, Kbl KOTOPBIX IpalyUpyIOT
B 3HaYeHUSIX U3MEPSEMBIX BEJIHYMH.

Tenemerpuyeckas cucrema turma CTD paccuutana Ha paboty npu
ruipoctaTudeckoM gasiaeHud go 80 Mlla u Temmneparype okpyxato-
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el cpexst no 100 °C. Tlpexensl u3mepeHuit MapaMeTpoB 3ab0MHBIX
naHHbIX: yroa HakioHa 0—110°, azumyrt 0-360°.

JaT4uky u3MepeHust TIyOUHHBIX MapaMeTPOB CKBaKMHBI pa3Me-
1ieHBl B KOHTelHepe, KOTODPBIN 3akpersieH B Kopmyce. B koHTeliHepe
pasMelleHbl JaT4MKM [IJI1 M3MepeHUsl a3UMyTa, yrja yCTaHOBKM OT-
KJIOHUTEJS U 3eHUTHOro yriaa (puc. 12.16). llpuHuun neicrsus nar-
yuka asuMyTa (/IA) ocHoBaH Ha MpUMEHEHHU MAarHUTHOIO YyBCTBH-
TeJbHOIC 37eMeHTa B BUJE CTepPXKHsl, YCTaHABJMBAIOIEroCs MO Ha-
NpaBjeHUI0 MarHUTHOTO MepuvaHa. UyBCTBUTEJNBHBIA 37€EMEHT CBs-

Puc. 12.16. CxeMa HamepuTenpHOll YacTH Texemerpiuieckoli cucrems! tHna CT:

1, 3 — 3KCHEHTPHYHO DACTIOJIOKEHHBIE TPY3bl AATYMKOB COOTBETCTBEHHO a3HMYTa M
3eHHTHOrO yI7a; 2 — rpy3 pamsl; 4 — 3ajlaHHOe HaMpaBJICHHE; 5 — MeTKa OTKIOHMTeNs;
6, 7 — penepHas ach COOTBETCTBEHHO OTKIOHHTEAS H YIU; 8 — Metka «0» YTU; 9 —
c/ell anmcCHAATBHON IIOCKOCTH, A — YTOJX MoBOpOTa OYPHiAbHOM KONOHHM, B — yrox
YCTAHOBKM OTKJIQHUTENS; ® — yrox cMellleHns (YTon Mexay Merkoit «0» u «rnuoM»
OTKJIOHHTENA)
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3aH C POTOPOM CHHYCHO-KOCHHYCHOrO Bpallarmoulerocsi TpaHcdopma-
topa (CKBT), pabotarouero B pexuMe ¢asospamarens. Kommac
JaT4MKA a3MMyTa WMeeT rpy3 7 IJs mpuseieHusi mpubopa B ropu-
30HTAJIBHOM ITOJIOXKEHHE.

IpuHuun peiictBus nat4uka HakaoHa (JIH) ocHoBaH Ha mpume-
HEeHUH SKCUEHTPUYHOro Ipy3a 3, UEHTP THAXKECTH KOTOpPOro BCerja
HaXOIMTCs Ha BePTUKAIM, Npoxoiduled yeped ochb rpysa. C ocbio
rpy3a 3 cssizaH porop CKBT, npeobpasyioumii yron nosopora B ¢a-
3y BBIXOJIHOIO CUTHaja, NMpPONOPUHOHATBHOIO 3eHUTHOMY YTy CKBa-
#uHpl. OHOMY Trpajgycy MeXaHMYeCKOro I10BOpoTa PoTopa COoOTBeT-
CTByeT M3MeHeHue ¢a3bl BEIXOJHOTO CUTHaja Ha 6°.

IpuHIMET AeHCTBUS HaT4MKa MoJjoXeHus orkiaonutens (JI10O)
OCHOBaH Ha IMOBOPOTE PAaMKM C 3KCLUEHTPUYHBIM TPYy30M 2 U YKpel-
neHHbIMU Ha Heit JTA u JTH. I'pys 2 cTabunusupyeT paMKy B arcu-
nanboit mnockoctu. Crarop [AIIO xecTko cBS3aH € 3JeKTPOHHBIM
6J10KOM U HEMAarHWTHBIM KOpITYCOM TeeMETPUYECKOH CUCTeMbL YTo
10BOpOTa paMKu MpeobpasyeTcs: TpaHcpopMaTtopoM B a3y BBIXOA-
Horo curHana. OJHOMY TpaJycy IOBOPOTa COOTBETCTBYET M3MeHeHUe
¢a3bl BBIXOJHOTO CUTHala Ha 1°.

atugecaTunepuonHble curHaibl, mepexasaemsie JJH, JITIO u 1A,
UMeloT pasyndHyo ¢asy (oT 0 go 360°) U B 3aBUCHMOCTH OT U3Me-
HEeHWH M3MepsieMOro MapameTpa MOCTYNAT B CAyOMHHBIA Mepenalo-
umi 6ok, TlocnefHuit oCYUIECTBASET MOCJEN0BATEIbHLIA OMIpOC BO
BpeMeHH TIyOMHHBIX JaT4UKOB, (POPMHUPYET CYMMapHbIH HIMPOTHO-
HUMITYJILCHBIA MOZYJMPOBAaHHBIA CUCHAJN U TlepeJaeT ero B TOKOIPO-
Bol 37eKTpobypa.

Ha 6aze tenemerpudeckoit cucrems! tua CTI paspaGoraHbl Te-
aemerpuyeckue cvcremb! tufa CTT, npegHasHadyeHHble 1Ji MCHOJb-
30BaHMs TpU OYpEHUM C IUAPABIMYECKMMU 3a00HHBIMM JBUTATENSMU
(Typ6obypaMu ¥ BUHTOBBIMM 3a00HHsIMU nBUratensivu). Tenemer-
puueckue cucteMbl Tuna CTT suimyckatores quamerpamu 172, 190 u
215 mMm. PaspabaTbiBaloTCsl TeJEMETPUYECKHE CHCTEMBl MEHBINUX
IMaMeTPOB, YTO CYLIECTBEHHO PacUIMPUT BO3MOXHOCTH MPUMEHEHUS
YKa3aHHBIX CHCTEM B COPU3OHTAJbHOM M MHOro3aboiiHoM 6ypeHMH.
CsBsi3b TyGMHHOM ammapaTtypbl ¢ Ha3eMHOM OCYLIECTBJISIETCS 1O Tpo-
BOJHOMY KaHajly CBSI3U cOPOCOBOrO THIA, BHITOJHEHHOMY B BHUJIE
CTaHJapTHOTO KapOTaXxHOTro Kabessi, KOTOPbIH cHaGXeH KOHTaKTHBHIMH
pazbeMamu. Bo3MoxHbl [Ba BapuaHTa CIyCKa JUHUH CBSI3M: Yepe3
YIJIOTHEHHE BepTIIOra C WCIO0Jb30BaHHEM y3/ia BBoia Kalens B
BEePTJIOr U Yepe3 CIelUalbHoe ycTpoiicTso aas BBoja kabens (YBK)
B cocTaBe OYPHIBHOU KOJIOHHBL

I'ny6vHHOE M3MEPUTENBHOE YCTPOMCTBO Pa3MEIAnT HENoCPelCT-
BeHHO HaJ OTKJAOHMTeseM ujn orTpe3koM YDBT, ycraHasnuBaemsim
Il perylMpOBaHUSl UHTEHCUBHOCTU M3MEHEHUS MPOCTPaHCTBEHHOIO
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MOJIOKEHUSI CKBaXWHb. BHYTpM wu3MepuTenbHOTO YCTPOICTBA B
repMeTU4YHOM KOHTelHepe pa3MeuieHbl HaTYMKH [ U3MEPEHUS a3u-
MyTa, 3€HUTHOIO yIJa M Yrja YCTaHOBKM OTKJIOHMTEJs, a TaKxke
3JIeKTPOHHble Mpeo0pa3oBaTesn A7 YaCTOTHOTO MOJYJMPOBaHHS
MoJIy4eHHBIX CUTHANOB U IEpeflayd MX Ha IMOBEPXHOCTh B BUAE Bpe-
MAHMMMYJAbCHOH MHQopMauvu. UugpopMaiys Mepenaercs Ha IOBepX-
HOCTh M0 KabenbHOMY KaHaly CBsi3u, cGpachlBaeMoMy 4epe3 repme-
TU3UpYIOlllee YCTPOHCTBO BepTiora. B xoie HapauMBaHMs WHCTDY-
MeHTa KOHTAaKTHBIIl CTepXeHb M3BJIEKAIOT Ha IIOBEPXHOCTh M IIpU
manbHeillieM OypeHHMM OpHEHTHPOBaHHe WHCTPYMEHTa MOBTOPSIOT
3aHOBO.

HasemHoe obopynosanue Tenemerpuyeckoit cucrempl tuma CTT
BKJIIOYAET MMPHEMHO-PerCTPUpYIOlliee YCTPOHUCTBO, B KOTOPOM CUTHa-
7Bl ettupUpYIOT ¥ PErHCTPUPYIOT € MTOMOLIBIO 3AITMCHIBAOLIEN afl-
mapaTypsl. IIpensapurensHo B rayOMHHOM KOHTelHepe CHTHal MH-
dbopMauuy ycunuBaercss ¥ Yepe3 IJIyOUHHBIA (GWIBTD BepXHUX 4Yac-
TOT M Ha3eMHBI MMPUCOeIUHUTENbHBIH (PUABTD BBOAUTCS B Ha3eM-
HBII MYJIBT TeAeMEeTPUYECKON CHCTEMBL

IIpuHUMIT KeHCTBUS CKBARXWHHBIX [JAaTYMKOB M Ha3eMHOI ammnapa-
TYpbl B TEJIEMETPUYECKUX CHCTEMax NJs TypOUHHOro OypeHus W IS
GypeHust ¢ IPUMeHEeHHEM 3/IeKTPOGYPOB aHAJOrHYEH.

B npouecce 6ypeHns CKBaKMHBI TeleMETPUYECKME CHCTEMBI obec-
Me4UBaIOT:

OPUEHTHPOBaHNE OTKJIOHSIOUIMX YCTPOICTB B 3alaHHOM a3UMYTeE C
y4eToM yIJia 3aKpy4uBaHWsi OypuUIbHOM KOJOHHBI MpH 3a0ypHBaHMH
HaKJIOHHOTO WUJIM TOPU3OHTANBHOTO CTBOJA CKBAXKUHBHI,

olpe/ieieHHe YIja 3aKpyyuBaHusi GypUIBHON KOJOHHBI OT peak-
TMBHOTO MOMeHTa 3a00iHOro ABHUraTess;

MOCTOSIHHBIA (TIepUOIMYECKHIT) BU3YaNbHBIH KOHTPOJIb 3€HUTHO-
ro yrja, a3uMyTa U M0JI0XKEeHUSI OTKJIOHUTEJS Mo NMprbopaM Ha3eMHO-
ro MyJabTa, a TaKXe 3allUCh YKa3aHHBIX [MApaMeTpoOB B IMpoliecce
OypeHus.

KoHTpoab TpPaeKTOPUU CTBOJA CKBaXKUMHBI OCYyLIECTBIsSIETCS NyTeM
HelpephIBHOTO M3MEpeHMs a3UMYTa, 3€HUTHOIO YIJIa M [OJIOKeHUs
OTKJIOHUTEIS.

12.5. OCOBEHHOCTH BYPEHUS H HABUTAITNH
TOPU3OHTAJIbHBIX CKBAYKHH

TopusoHTalbHast CKBaXXMHA COCTOUT W3 HANpaBJAIOLIEd YacTH U
COpU3OHTAJbHOrO y4yactka. HarmpaBisioillass 4acThb BKJIOYaeT BepPTU-
KaJIbHBIA Y4aCTOK, Y4aCTOK Ha4ajbHOrO HMCKDUBJIEHMS, TAaHTEeHIMaAJib-
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HbI (TIPSIMONIMHEHHBIN) Y4acTOK U yYYaCTKU YBEJAUYEHUS 3€HUTHOIO
yIJia UM COCTOMT TOJIBKO U3 BEPTUKANBHOIO y4acCTKa U yyacTKa yBe-
JUYEHUS] 3eHUTHOrO yrja.

OaHUM U3 [JIaBHBIX YYaCTKOB TakOH CKBaXKMHBI SBJSETCS BEPTH-
kaJbHbli. B mpouecce GypeHusi BEPTHKaNbHOrO y4acTKa ero ocb OT-
KJIOHSETCS OT BEPTMKAJIM M CKBRXKHHA NPUOGPETAeT BUI CITMPAJTH.
Takoe MCKpPHUBJIEHME TPENATCTBYET NaJbHeHlIeMy HOPMaAbHOMY XOAY
OypeHUsT CKBaXKUHBL YXYALIAIOTCS YCJIOBMS MPOABMIKEHUS HHCTDY-
MEHTa B Hell B MpOLECCE CIIyCKONOALEMHBIX OIlepalMii, CO3JaHUs
JOCTaTOYHO#M Harpy3ku Ha 3a60ii, NpoBefleHUss MHKJIHHOMETPHYECKHX
u reousnyeckux pabot u T.1.

[l yMeHblIeHHS OTKJIOHEHUSi MPUMEHSIOT KOMITOHOBKM HM3a
6YpUJIbHBIX KOJIOHH CaMbIX PasHOOOpasHbIX KOHCTPYKiMii, Moapasze-
JSIIOIIMXCSA Ha TPU OCHOBHBIX THUIA: MasiTHUKOBBIE, JKECTKHE W ONOp-
HBIE.

dddextuBHocts  paboret KHBK npu  3TOoM  ompenensioT
TpPY OCHOBHBIX 3JIEMEHTA: XECTKOCTb, 3a30p MeXJAY KOMIIOHOB-
KO@ M CTEHKaMM CKBROXWUHbl M [JIMHZ KOMIIOHOBKH. B Hacros-
Ilee BpeMsi TNpUMeHSIOT B ocHoBHOM xectkue KHBK, pacuer
MeCTa YCTaHOBKH B HMX OITOPHO-L{EHTPHUPYIOIIHUX 3JIEMEHTOB IPOBO-
ST ¢ AONYIIEHHEM, YTO OTKJIOHSIOUIAs CUa Ha AOJIOTE pPaBHA HYJIO
U YroJl MeX[Iy OCbl0 KOMIIOHOBKM U OCbl0 CKB@KHUHBI TaKXXe paBeH
HYJTIO.

Ilpu ypaBHMBaHMM MCKPUBJIEHHBIX M NPSMOJUHEHHBIX YYaCTKOB
FOPU30HTAJIBHBIX M DPa3BeTBJEHHO-TOPU30HTAJbHBIX CKBaXXUH B OTe-
yeCTBEHHOH npakTuke ucnonb3yioT KHBK M ux anementsl, mpuse-
neHuble Ha puc. 12.17.

B KHBK nmns naGopa 3eHUTHOro yrzna mo 6OJbLIOMY pamuycy
(eM. puc. 12.17, a) ucnonb3yiotcs TypOuHHBle OTKJIoHMTenu TO2-
240 u IIIO-195. B 3aBUCHMOCTH OT yriia UCKPUBJIEHHOTO IEPEBOIHU-
Ka M MaMeTpa 1070Ta obecreyrBaeTcsi MHTEHCHBHOCT UCKPUBJIEHHS
0,8-2,0° va 10 M (R = 286+716 m). KHBK nns Ha6opa 3eHUTHOro
yIJa 1o CpejHeMy paiuycy coOMpaeTcsi B COOTBETCTBUU CO CXeMaMu
(cM. puc. 12.17, a, 6).

IIpn ucnonb30BaHUM B KayecTBe OTKJIOHMTENS] BUHTOBOIO JBH-
ratens [/12-172 (cM. puc. 12,17, @) B 3aBUCUMOCTM OT yIJa MUC-
KPHBJIEHHOTO IEPEBOAHMKA 00eCreyrBaeTcsi UHTEHCUBHOCTb MCKPUB-
JNEHHOr0 CTBOJI2 CKBa)XKMHbI B juamnadoHe 2,9-3,8° na 10 M
(R = 150+200 ™). B cnyyae npumenenusi nsuratesedi [AI-172,
AT-155 1 MCKPUBAEHHOrO MEPEBOJHNKA ¢ MOAOpoM (cM. puc. 12.17,
6) MHMTEHCHBHOCTb UCKPUBJIEHHS Haxo{uTcst B mpejenax 5,7-10,0° Ha
10 M (R = 57+100 m).

Ilpn GypeHUM TOPU3OHTANBLHON CKBRXHHBI MO MAIOMy paluycy
KHBK cobupatorcs B cootBeTcTBUM €O cxeMaMu (cM. puc. 1217, g,
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Puc. 12.17. CxeMbl KOMIIOHOBOK HH3a GyPHWIbHON KOJOHHBI /Il HCKPHBIEHHS TOPH-
3OUTANBHBIX CKBAXKHH:

1 — HangoaOTHBIE Kantnbparop; 2 — 3a00MHBIN ABUIaTeNb-OTKIOHHTEND; 3, 6 — HHXK-
HMil M BepXHHil KPHBLIE MIeDeBOAHUKH; 4 — TeJlecHCTeMa ¢ KabelbHbIM KaHAJIOM CBA3M;
5 — nepeBOAHMK C GOKOBbLIM BLIBOZOM AJS Kalens; 7 — MOANOP KPHBOTO NMepeBOAHMKA;
8 - mapHupHOoe coepuueHue; 9 — kopnycHuiii waphup; 70 ~ uentparop 3aboiiHoro
nBuratens; 71 — AMaMarHHTHolE TPYOBI



2). Ilpu ucnonb3oBanuu orkionuteneit 12-106, JATr-155, OllI-172 ¢
WAPHUPHBIM coeliHeHMeM (cM. puc. 12.17, 6) obecneunBaercs
WHTEHCUBHOCTh MCKpUBJeHUS B auamnasone 1,1—-1,4° Ha 1 M (R =
= 40+50 ™). [Ipumenenue orkiaonureneit I-106, A2-106 u JATI-155
B COYETAHUU € KOPIYCHBIM mapHUpoM (cM. puc. 12.17, 2) naer Bos-
MOXHOCTb TMOJY4YHTh MHTEHCUBHOCTb UCKpHMBJEHUS B Iipenesax 1,9—
29°Ha 1 M (R = 20+30 M).

KHBK ans  crabunusauuu, MajJOMHTEHCUBHOTO YBEJHYEHUS
W yMeHbilieHHs] 3eHUTHOro yria (cM. puc. 12,17, d, ) 6asupyrorcs
Ha MCIO/b30BAHUM CepUHHBIX TypOoOYpOB M BUHTOBBIX 3a0OMHBIX
aBUraTesieill ¢ UEHTPaTopoM Ha Kopmyce 3ab0MHBIX [BUTraresei.
Koncrpykuust KHBK ofecreunBaer ee npoxoaMmMocTh B MCKPUBJIEH-
HOM CTBOJIE CKB&KMHBI M OypeHWe TOPM3OHTAJILHOTO y4acTKa € HH-
TeHCUBHOCThIO McKpuBieHus 0-5° Ha 100 M. OpueHTupoBaHue OT-
KJIOHUTENs W [IOCTOSIHHBIA KOHTPOAb [MapaMeTpoB HCKPHBJIEHHS
CTBOJIa CKBaXXMHBI ITpY Habope 3eHUTHOTO yria NMPOBOIAATCS TENEMET-
PHYECKOl CHCTEMOH ¢ MPOBOAHBIM KaHANOM CBS3M OpU TypOUHHOM
6ypenun tuna CTT, a nmpu anextpobyperuu tvna CTI ¢ ucnonsso-
BaHUeM JoJ0T auamerpaMu 295,3 u 215,9 MM, a TakXe UHKIHMHOMET-
paMy (CepHHHBIMH) B COYETaHHUM €O CHeUUATbHBIM YCTPOHCTBOM
«3€eHuT>,

Hpu 3a0ypuBaHMH [ONMONHUTENBHOrO CTBOJA U3 0BcakeHHON
CKBa)KUHBI OPHEHTHPOBAHHE OTKJIOHUTENS NPOBOAUTCA C NOMOIIBIO
YCTDPOIACTB, BKJIOYAIOIIUX THUpOCKONHYecKkue UHKIMHOMeTpbpl MI-50,
UT-36.

OnepaTUBHBIA KOHTPOJb IapaMeTPOB HUCKPHUBJIEHUS CTBOJA CKBa-
KUHBl OCYUIECTBJISIETCS ONHOTOYEYHBIMU WHKJIMHOMETPaMH € 4aco-
BbIM MEXaHM3MOM COPOCOBOTO M BCTPOEHHOTO THIIOB,

UnkauHoMeTpsl M reodusnyeckde npubOpbl AOCTABASIOTCS IO
OypusbHOil KOJIOHHE K TOYKe M3MepeHUs MOTOKOM (ypoBOro pacTBo-
pa ¢ MoMoLblo clenuaibHoro ycrpoiictsa tuma KTT.

MHoro3a6oiHble U rOPU3OHTANLHO-Pa3BETBIEHHbIE CKBAXUHBI Oy-
PAT OObIYHBIMU GYpPOBBIMH YCTaHOBKaMU C NOMOUIbIO CEPHIHO Bbi-
myckaemoro 0GopyioBaHysL.

MOoOUHOCTh U IPY30MOAbeMHOCTh OYPOBOH yCTAHOBKM HeOoOXOLUMO
BBIOMpATh € Y4ETOM JOMOJHUTENbHBIX CHUJ COMPOTHBAEHUS, BO3HU-
KaollMX Ha Y4acTKax pe3KOro0 MCKPUBJIEHUS M FOPU3OHTAJBHBIX Yy4a-
CTKaX IMpu B3auMoNeNUCTBUM OypusibHOM M 0OCaZlHOM KOJOHH €O
CTEHKaMM CKBa)KUHBI TPM OcCeBhIX Mepemeulenusix. HampsxenHnocts
OypuibHBIX M 06Ca[HBIX KOJOHH [OMOJHUTENbHO BO3PACTaeT BCJE[-
crBue u3rnba Tpyb Ha ydyacTKax pe3Koro MCKpuBJeHMs cTBoJoB. Ko-
JIOHHBL 17151 ATOro Bufa OypeHUs caefyeT BbIOMPaTh MO AOMYCTUMBIM
HalpsAXeHUSIM, BO3HMKAIOIUM B Tele TPyObl, MpU MX nedopMUpoO-
BaHHOM [IOJIO)KEHUM B CKBaxkuHe. [Ipy 3TOM BblOMpaeMblif IIpU pac-
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yere k03dhduUMeHT 3amaca NPOYHOCTH AOKEH ObITh MUHUMAalbHBIM,
paBHbiM 1,25

B MOHONUTHBIX YCTOHYMBBIX MOPOAAX JACTIONHHUTENbHbIE CTBOJBI
HE 3aKperuisiioT obcagHbiMM TpyOamMu Bepxmiolo yacTe pa3pesa
IIpU 3TOM 3aKpenyfoT N0 KPOBJIM MPOJYKTUBHOrO Iacta Takas
KOHCTDYKLMSL [03BOJIIeT oOMeryuTh IPOXOAKY M OCBOCHME BCeX
OTBeTBJIeHUH CKBaXXMH B mpoaykTuBHBIX MIacTaX, CJ0XKEHHBIX
HEYCTOMYMBBIMU ITOPOZaMH, OCHOBHOI CTBOJ HOJXKeH OblTh 3akperr-
JieH XBOCTOBMKOM (pa3beMHbiM) Ha XBOCTOBUKM YCTaHaBJIMBAIOT
BODOHKM 11 obierdeHuss BBoga TpyO. ITo HeobXoAUMO B TOM
clyyae, eCld CKBaXKMHa MHorosaboitHast. Eciy ckBaxiHa 3akaH4YnBa-
eTcsd OJHMM IMOJIOTUM CTBOJIOM, MNPOHAEHHbBIM B I1IPOLYKTUBHOM
nnacte, npobieMa KperleHUs cKBaXuHbl ynpouwiaercs. CTsonm 1o
NPOAYKTUBHOrO IJACTa 3aKpeIIsIoOT 00CaJHOW KOMOHHOM M LeMeH-
THDYIOT

B ropusoHTanbHy0 4YacTh CKBaXHHBI CIIYCKAlOT 3apaHee Iep-
(GOpUpPOBaHHbBIA XBOCTOBHUK C TaKMM pacyeTtoM, 4ToObl ero Bepx-
HUA KoHel[ OCTaBajJCsi BHYTpPU OCHOBHOM 3KCIIIyaTallHOHHOH Ko-
JIOHHBI

Kycmosoe 6ypenue — crnoco6, NpuU KOTOPOM YCThS CKBaXMH
CPYNNUPYIOTCS Ha obilel miouasike, a KOHeyHble 3200H HaXOAATCA B
TOYKaX, COOTBETCTBYIONUINX IPOEKTaM pa3paboTKH IIacTa, MecTOPOX-
LCHUS.

Kycth! zensat Ha J0KanbHble, T€ He CBSI3aHHBbIE MOCTOSIHHBI-
MU JioporamMu ¢ 06a3oi, pacrono)XeHHble B10Jb TPAHCIIOPTHONH Maru-
CTpasTH, HaXoAsilllMecs B LEHTPe TPaHCIIOPTHOM MarucTpaaud B mep-
BOM CJlyyae CKBRXXHHBI, KaK NMpaBHJI0, HAaNpaBjfAlOT BO BCE CTOPOHBI
(BeepoM), 4YTO 103BOJSET COOPATh B KYCT MaKCHUMAalbHOE YUCIO YCTh-
eB ckBaxuH. IIpu pa3bypuBaHWM MHOIOIJIACTOBBIX 3ajexeil 4ucio
CKBaXXMH B KYCTE YBENUYMBAETCS. B Ciydae pacrioyioxKeHuss KyCTOB
BAOJbL TpaHCIoOpTHOM Maructpany (A3sepbaiimkan — mope, 3anagHas
CHOUpb) YUCNIO CKBAXKMH B KYyCTE YMEHBIIAETCS 110 CPaBHEHUIO C
YKCJIOM CKBAXKUH Ha JIOKAJBHOM KYCTe

OpHa U3 0CHOBHBIX 0COOEHHOCTEI1 MPOBOAKYU CKBAXUH KYCTaMM —
HeobXoAMMOCTE  Cobmrollenusl yCAOBUI HelepecedeHUs CTBOJIOB
CKB2XHUH.

K HelocTtaTkaM KyCTOBOTO HAKJIOHHO HalpaBJeHHOro clocoba
OypeHusi clellyeT OTHECTH BBIHYXJAEHHYIO KOHCEPBAlMIO YXKe IIpo-
OypeHHbIX CKBaXMH [0 OKOHYAaHUS HEKOTOPOH CKBaXKMHbI JlaH-
HOrO KycTa B LeJsiX NpOTHBONIOXapHoit OesonacHocTH; yBeau-
4eHMe OlacHOCTH IlepecedeHUsl CTBOJOB CKBaXXHH, TPYAHOCTH
B IPOBEJeHMM KallUTaJbHOr0 M TMOJ3eMHOr0 DEMOHTOB CKBaXHH,
a TaKxe B JMKBHUZaUMU TpudOHOB B YCIOBHSX MoOpCKOro OypeHus
U Ip
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Mnozoszaboiinoe 6ypenue. CymHocts 3T0ro crocoba GypeHus co-
CTOMT B TOM, YTO U3 OCHOBHOIO CTBOJIA CKBayKMHBI C HEKOTOPOM Tiy-
OHHBI TPOBOASAT OJMH WJIM HECKOJBKO CTBOJIOB, T €. OCHOBHOU CTBOJI
ucronb3yercsi MHorokpaTHo. [lone3Has sxe mpOTSIKEHHOCTh CKBaXKMH
B MPOAYKTUBHOM IJIacTe U, CJ1e[I0BaTebHO, 30HA ApeHHUPoBaHus (IO-
BEPXHOCTh GUJIBTPAIMH) BO3PACTAIOT

B OAO «byposas texuuka» (6 BHUVBT) paspaboranbl ykopo-
yeHHsle Typ6obypnl T12M2K, B KOTOpHIX NMpUMeHeHa MpPOTOYHAs M-
T2, 0TpaboTaHa TEXHOJOrUS MOMNaJaHUS B JOMONHUTEAbHblE CTBOJDI,
pa3paboTaHa cucTeMa JAOCTaBKM reodu3ndeckux MpubopoB B ropH-
30HTAJIbHBIE CTBOJIBL



TENEMETPUYECKUE CUCTEMDbDI

TeneMerpuuecke CUCTEMBI UCNOMBL3YIOTCA [JA [OAYYEHHS] MH-
¢opMaluM O TPacKTOPHM JBHXKEHMS [0/10Ta (OpHEHTALUMM CTBOJA
CKBaXXHMHBI IIpu OypeHHH), pexuMax OypeHus U TEXHUYECKOM CO-
CTOSTHUM CKBa)KHH, ylpaBJeHHH lipoueccoM OYPeHMs U T I

Bemyckarores cneayoume TejseMerpuveckue cucteMsl IInior-
bH26-01 (YoTIHII «Ilunors), 3TO-2M (6 BHUWDBTe), reona-
BurauuoHHbll koMmiaekc HIIMD «Camapckue ropusontsl» (Camap-
ckoe 3A0 HIIO), MJIM-36, 1JIM-42, JIIIM-42, CMAIITI-12, UJK-
107 (OO0 «KybaHbrasnpom») u ap

13.1. KABEJIBHAS TEJEMETPUYECKAS CUCT1EMA
IMunotr-BI126-01

Cucrema Juisi yrpaBjeHust OGVpeHHEM CKBXHMHbI MO 3aaHHON
TPaeKTOPHUH lIpejiHasHavyeHa sl paboThl €O CTaHAAPTHBIM OJHO-
XKUABHBIM reodusuyecknm kabernem KI1x0,35-10-130 npu nanue
He Gonee 4000 M (unu apyrum kabeneM ¢ aHaJOrMYHBIMU MapaMeT-
paMu)

TenemMerpuyeckasi cucTeMa oOecreyuBaeT

M3MepPelHe YIIIOBbIX NMapaMeTPOB TPAEKTOPUU CKBAXKHH,

H3MepeHue TeMIepaTyphl,

u3MepeHe YPOBHS BUOpalIUi,

ollpe/ie/ieHye YIJa YCTAHOBKU OTKJIOHUTeE,

pacyeT TPaeKTOPHU CKBaXKUHBI U Bbllady IPOTHO30B 10 TPaeKTo-
PHM CKBaXXHUHBI
TexHuyeckne XapakTepHCTHKH TeleMeTpudecKoit cucremsl Innor-BI126-01
Tabapurnnle pasMepnt 3a6oiiHoro Moxy1s B cbope, MM

ATHHA 1500

AMaMeTp HapyxXHbIl 36
W3mMepseMble napaMeTpsi

a3uMYyT, rpaayc 0-360

3eHUTHHIIL YTO1, IPagyc 0-95

Yrosl yCTaHOBKH OTK:IOHHTe s, IPaxyc 0-180

YCKOpeHHe 10 MpoA0TbHOIt i nonepedHoii ocaM, M/c +500
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Puc. 13 1. Cxema ycrpofictea xaGennnofl Tenemerprueckolt chere- )
bl Iwnot-bBII26-01:
1 — NepeBOIHHK BePXHHIl, 2 — NcpeBOAHHK cpeauuili, 3 — 1eHTpaTOp 1
4 — XOpIYC TenecHCTeMBI, 5 — MepeBOJHHK HIXHMI

TorpemHoOCTH N3MePSEeMbIX NapaMeTPOB

23UMYTa MArHHTHOTO, TPaayc +1.,5
3eHHTHOTO YTiIa, Tpaayc +0,15
yT'ia YCTAHOBKH OTKIOHHTENA, IPalyc +1,0
TeMneparypsl, °C 12,0
MeXaHMYeCKHX YCKOPeHHH, % +10
Temneparypa, °C
A 3a60MHoIT YacTH +120
JIA Ha3eMHOM yacT 150

Tenecucrema Ilunor-bI126-01 (puc 13 1) umeer

TOYHOCTb M3MepeHHUH MO yriy YCTaHOBKHM OTKJIOHH-
Tenst u asuMyty 1,5°, no senutHoMy yray 0,15°,

MaJIyI0 TOTPElIHOCTb M3MEePeHUs] MapaMeTpoB, |TO
NO3BOJIAET TOYHO COGMIOAATh TPOEKTHBIE mpoduib
CKBa)KHHHBI,

MaJloe YMCJ0 CHOYCKOMOJBEMHBIX OMNMepalui, T1o-
CKOJILKY 3260iHas YacTb ABJIAETCA U3BJIEKAEMOiE,

BLICOKYIO HaZleXKHOCTb MOA3EMHOl YaCTH, BBIMOJHEH-
HOI Ha 3JeMeHTHoil 6aze SMD-TexHoJIOTHH, UTO BeleT
K YMEHBLUIEHHIO IIPOCTOEB,

BBICOKYIO HANEXHOCTb M3-33 OTCYTCTBHUS CODOCHOIR
MY(THI ¢ 3/1eKTPHYECKHM KOHTAKTOM,

BO3MOXHOCTh TPOBOJWTb 3aMephl NapaMeTpoB KpH-
BM3HBI CKBa’KHHBI BO BpeMs CIycKa TejJecucTeMbl (Te
IefcTByeT KaK MHOTOTOYeYHBI MHKJIHHOMETP),

TPaHCMOPTUPOBKY Ha 3a00ii Ha reoU3NYECKOM Ka-
Gene, 4To mo3BoasieT onepaTuBHO (30-40 MMH) npoBec-
TH 3aMeHy [YOUHHOIO 3JeKTPOHHOrO 6,10Ka,

BO3MOXHOCTb paboTaTh ¢ reodpusmyeckuM kabesem
moboro THIa,

Mmansle rabapurel (avamerp D = 32 MM, aauua [ =
= 1500 MM) u HeGoabuyo Maccy (1o 10 kr)

Kpome Toro, ¢ TesecHCTeMON MOXET HCIOJIb3OBATHCS
MPOCTOH MEPCOHANBHBIN KOMITBIOTED

13.2. TEJIEMETPHUYECKAS CUCTEMA 3TO-2M

Cucrema npenHasHayeHa Ajs Iepefadd UHQOPMalLMH O 3IEHUT-
HOM yrJle ¥ HanpaBJeHHH [eMcTBUS OTKJIOHMUTENS 3aboitHol koMmo-
HOBKM IO OTHOLIEHWIO K aNcCHAANBHOM ITOCKOCTH CKB2XKHHBI I10
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Puc. 13.2. CxeMm ycTaHOBKH
teneciucreMs 3TO-2M B 6y-
pHIbHON KONOHHE:

1 - kBajparTHas Bexymas Tpy-
6a, 2 - mnepeBomHuk kabenb-
Huil THna YBK, 3 — tpexxmnsb-
ublil reodusndeckuit xabes,
4 - GyptumHaa T1py6a, 5 -
30H1 H3MEpHTEJBHHNH, 6 -
NMepeBONUHK  OPHEHTHDYIOULI
OI1 108, 7 — OTKICHHTETb,
& -~ JBurateTs THApaBTHYe-
ckult, 9 — MeTKa OTKJOHHTES,
10 — BBHICTYN WITHIPS OPHEHTH-
pyoliero



TPEXXKHIBHOMY KapoTaxHOMy Kabemo Jl1st KOHTpOJS a3uMyTa CHC-
TeMa NPUMEHSETCS COBMECTHO € THPOCKOIIOM MJIH MarHMTHBIM MHK-
JMHOMCTPOM C HapyXHbIM JuaMeTpoM 36 MM. CucTeMa KOMILIEKTY-
ercs HemariuTHOH YDBT ¢ HapyxueiM auamerpoM 105 u 164 MM,
a TaKKe TeXHOJOTMYeCKOH OCHACTKOH /S MPOKJAZAKM M 3allUTh
kabens

Ha puc 132 maobpaxena cxema ycraHosku dTO-2M B 6ypuib-
HOH KOJIOHHE

TeXHHYeCKHe XapaKTepPUCTHKH TedecHcTeMul 3TO-2M
TabaputHble pasMept! 3aboiiHoro Moaynsa B cbope, MM

ANHHA 700

JIHaMe TP HapYXKHBII 36
M3mepscMble napaMeTpsl H MOrPEIIHOCTD, TPALYC

3eHuTHBIH yroa 0-95 (10,5)

YTOT YCTAaHOBKH OTKJIOHMTENS +180 (£2)
Temneparypa, °

A1 3aboiinoll wacTi +120

ANA HA3EMHOM 4acTH 150

TexHUYeckMe XapakTePUCTHKH COCTaBHBLIX 4YacTeil TeJleMeTpHde-
CKOi1 cucTeMbl mpuBedelsl B Taba 131-135

Ycmpoiicmeo eeoda xabeas npepHasHadeHo 1S BBOJA KapoTax-
HOro kabessi ¢ U3MEePUTE/IbHBIM YCTPOMCTBOM BO BHYTPEHHHMH KaHaJ
OypuJIbHOM KOJIOHHBI M €ro repMeTH3allMu OT yTedek OypoBOro pac-
TBOpa

Opuenmupyrowguii nepegodnux TpefHa3HadeH 1711 OPHEHTHPOBa-
HHMS CIYCKaeMOTO B CKBaXKMHY Ha KapoTaxHoM kafese uaMepHUTeJb-
HOTO YCTPOHCTBZ B TIJIOCKOCTH MCKPHMBJIEHUS JBUTaTelsi-OTKJIO-
HUTEJIS

Ycempoiicmeo 3awumot xabeas (Y3K) npeniasHadeHo [ 3allu-
Thi reohH3UYECKOro KapOTaKHOro Kabens 0T MEXaHUUECKUX MOBPEX-
OdeHUi npu crycke OGyPUJIBHOM KOJMOHHBI B OOCAXKEHHYIO CKBLXKHHY
avamerpaMu 140, 146, 168 MM CocTouT U3 4yeThIpeX CHelMaNbHBIX
MOJMIYKOJIELl M ABYX WIMWJIEK

JIBa BEpXHMX TNOJYKOJbla OOXBATHIBAIOT HUMIMEJIbHYIO 4acTh 6y-
pPUABHOI TPYOBI, a JBa HWXXKHUX MOJyKoJiblia — MyGTOBYIO YacTh Oy-
punbHOM Tpy6bl Mexily BepXHMMH M HHXHUM IOJYKOJbIIaMH
BCTABJAIOTCA WIMUJIbKH, MeXIY KOTOPHIMH yKJIaAbIBaeTcs Kabenb,
KOTOPBII 3axcMMaercst Gosramud  BepxHue M HW/KHMe IOJyKOJIbLA
CTATHBAIOTCA GONTaMU

Ycmpoticmeo npodaeounoe tunos YII u YIIII Ycrpoiictso Th-
na YII mpenHasHayeHo Inf NPOTAIKMBAHUA B OYDHJIBHBIA MHCTDY-
MEHT MHKJIMHOMETPOB, 3a00MHBIX M3MEPUTENbHBIX MOAYJER Teecuc-
TEM M JApYrux npubopoB, CIyckaeMbIXx Ha KapoTaXHOM Kabene B
CKBa’XMHaX € 3eHUTHBIMHU yriamu Gosee 45° YCTPOHCTBO COCTOMT M3
NPOAABOYHOI TONOBKH, paipe3Hoil BTYJxM M kiawoya. Ilpumensercs
COBMECTHO C YCTPOIiCTBOM BBojia kabens Tuma YBK.
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Tabauua 13.1

TexHHYECKHEe XAPaKTePUCTHKH YCTpolicTBa BBOXA Kabeast

o
§ - 5 IMpucoennnsTe 1bHas peabba g § 2 5
p— & = “ z2 g d =
Tuut =] . " Egalz )
S g d EEEe
g §. z & BepxHss Hikuas E S| 3yE
= 2 = = HEE |2 2=
YBK-108 | 108 820 45 Mydra 3-86 | Hunneas 3-86 36 25
YBK-130| 130 790 65 Mydra 3-86 | Hunnes 3-86 36 25
VBK-196| 196 | 1250 | 160 | Mydma 3-133 | Hunneas 3-133| 70 25
Ta6awnnga 132
TexHHYecKie XaPAKTEPHCTHKH CPUEHTHPYIOUIMX MePeBOIHHKOB
1 [pucoeannnTensras pessba | AnaMerp
HaMeTp crnyckKae-
Tun Kopmyca, 11’1“:3’ Macca, zoro
MM M kr Bepxusas Hivknas npuopa,
MM
OI1-100 100 800 38 Mydra 3-86 | Hunneas 3-76 36
Or11-172 172 1200 120 Mydra 3-133 | Hunneaw 3-133| 36-70
Tabauna 133
Texinrieckne XapakTepUCTHKH yCTPpoKCTBa 3aiThl Kabeas
Gy-
HuameTtp xop- Autamep
Tun nyca, MM JlanHa, MM Macca, kr punbﬂ::: Y6,
Y3K-108 1048 430 2 73
¥Y3K-130/160 180 560 35 127
Tabauna 134
TexHuueckue XapaKTepUCTHKH NPOJABOYHOro ycrpoiicTa
v S )
g = 3 [TpucoeanuurensHas peasba %‘% é;
Ed = * v e 5
Tun oo & & Bo ]
el 2|3 t5z |EE
=g| = g Bepxusas Hiokuas 25 | g5
Nz | X = =8 S 2
=Z8 |=Z&
YIT-108 108 | 400 | 12 | Mydra 3-86 | Hunneas 3-86 | He Goree | 25
50
YI111-133/86 | 168 | 600 | 22 |Mydra 3-133| Hunneas 3-86 Jlo 60 25
YI1-196 196 | 520 | 30 |Mydra 3-133| Hunnexs 3-133 | He 6oaee | 25
70
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Tabanua 13.5
TexHiyecKie XapaKTePHCTHKH OAKBaPATHOTO NepeBOHHKA

Jnamertp Jnuna INpHcoeanunTenbHan peasba
Tun xopmyca, wm | Macea, kr
MM Bepxuss Hikuss
TIMH-108 105 400 17 Hunneas 3-86 | Hunnexs 3-86
MITH-165 174 275 46 Hunneas 3-133 | Hunnens 3-133
TIC-174 174 525 28 Mydta 3-133 | Mydra 3-133
111C-203 203 525 36 Mydra 3-133 | Mydra 3-133

Yerpoiictso Tuna YIIII mpepHasHaueHO A4S NMpOTanKUBaHUs B
OYPWIbHBIA WHCTPYMEHT reodU3HYeCKHX TNMpPUOOPOB, B TOM YuCTE
WHKJIMHOMETPOB, CYCKaeMbIX Ha KapOTaXHOM Kafesle B CKBa)KMHaX C
3EHUTHBLIMHU yrjamu GoJiee 45°. YcTpoiicTBo uMeer G0KOBOM BBOA A7
NPOMBIBOYHOM JKMAKOCTH W YCTaHABJIMBAETCH HAa BePXHIOW Tpyly
OypuabHBIX KoMOHH AuaMeTpoM 127 win 73 mMM. [Iasi 3TOro HUXKHAS
vactb YIII1-133/86 ¢ nunnenem (pessba 3-133) xoMmmnextyercs no-
MOJIHUTENBHBIM MEPEXOIHBIM TepeBoaHuKoM (MydTa 3-133xHunnesns
3-86).

Hlooxeadpammuvte nepesoonuxu cneyuanvuvie Tvna [IIC npea-
Ha3Ha4yeHbl [UIA 3aUIMTBl KAapOTAXHOro reodusudeckoro kabess
OT TMOBpeXJeHUIl NMPU TPOABIKEHUH BelylleH IWTAaHTH KBaAPaTHOrO
ceyenuss (140 mmx140 MM) BHYTpPM BKJagbluleii poTtopa. Mecro
ycraHoBKH mnepeBogHukoB Tuma IIIIC ~ B 6ypusibHoil KoJIOHHE
MOA KBAJAPAaTOM, NPH 3TOM Kabeab YKJIAABIBAETCS B OAMH M3 IpO-
JOMBHBIX Ma30B H (UKCHPYETCH O HADYXKHOMY JIHaMeTPy KUIEPHOH
JIeHTOM, a no HikHell MydTe M 3aMxy GypunbHoil TpyGel ~ yepes
HUnneabHbI nmepeBogHUK Tuma IITITH ¢ momouibio ycTpoicTBa 3amu-
THI Kabes.

[MoaksaaparHble nepeBognuxky Ttuna I[IITH npeanasHaveHnbr s
coeflMHeHUs mojkBaapaTHoro nepesoanuka Tuna [HIC ¢ GypusbHoil
Tpy6Oii.

13.3. TEOHABUTAIIMOHHBIN KOMILJIEKC HII®D
«CAMAPCKHE I'OPHU30HTHI»

KoMmrmyiexc npefHasHayed [J1g ONpeleJieHHs] TNPOCTPaHCTBEHHOM
OpHeHTalMH KOMITOHOBKH Hu3a OypHUIIbHON KOJIONMHBI M ONMEpPaTHBHO-
r0 ylpaBJeHUs MpolleccoM OYpeHUS] HakJOHHO HalpaBJieHHBIX U To-
PH30OHTAJIBLHBIX CKBXKHH.

49



TeoHaBUrallMOHHbIAI KOMIUIEKC COCTOMT M3 TeJeMeTPHUYeCKOi
cuctembl (TC) MOAyJNBHOM KOHCTPYKLMM, KOTOpas BKJOYaeTCs
B COCTaB KOMNOHOBKH HM3a OYpHJIbHOIN KOJOHHBI, M HaleMHOM anma-
paTypbl, cOCTOSILIE M3 IIPHEMHOrO YCTPOHCTBA, KOMIIbIOTEPA M MPHH-
Tepa

[IpuHuMn AeHACTBUS TeOHaBUTaliHOHHOTO KOMILJIEKCa CJelyIomHi
[oToK MPOMBIBOYHOI XHIKOCTH NMPUBOAMT B JelicTBHE TYpOMHY re-
HepaTopa, 3a CYeT Yero BbIpabaThIBaeTcs 3JEKTPO3HEPrHs, MUTOLIAS
3JeKTPOHHBIM 60K CKBaxkMHHoro npubopa HMHdopMmauus ot aartyu-
KOB npeofpa3yeTcst B KOAOBYIO NOCJeN0BATeJbHOCTh, KOTOpas 1epe-
NaeTcsi B 32BUCHMOCTH OT ycJ0BMH GypeHHsA W HaJHYHS COOTBETCT-
BYIOLIMX MOJyJeil 10 3J1eKTPOMArHUTHOMY M THAPaBJIHYECKOMY Ka-
HaJlaM CBS3U

Ha noBepxHOCTH CHTHan MPUHUMAETCS aHTEHHOM, ylaJeHHOH Ha
30-50 M or 6ypoBoii yCTaHOBKM WJIM NaTUYHKOM-TpeoOpa3oBaTesieM,
YCTAHOBJIEHHBIM B HarHeTaTeJbHOMH JHHHYM OypOBBIX HACOCOB

B i1pyeMHOM ycTpofiCTBe MPUHSATBIA CHUTHAM JIEKOAUDPYETCSt U BbI-
BOJUTCS] HAa MOHMTOD KOMITBIOTepa U MPUHTEP

Ilpuemuoe ycrpoiicteo YCO-00-1 pa6otaer ¢ mporpaMMoi
3TC-172M B onepaunonHoii cpee WINDOWS

Texnu4eckue XapakTepucThku komivtekca HII® «Cavapckie ropHaoHTBI»

TeMneparypa okpyxatoueit cpexst, °C 10-120
MakcHMabHoe THAPoCTaTHYECKOe AaBiaenne, MIla 60
Jluanason u3aMepeHns, rpaayc
3eHHTHOIO yria 0-102
23UMYyTa 0-360
[TorpeunocTsy n3Mepenns, rpaayc
3eHHTHOIO Yr1a 0,15
a3uMyTa 1,0
YIJa YCTRHOBKH OTKIOHHTENS 2,0
JluaMeTp ckpakunHOro npubopa, MM 110, 172, 195

l'eonaBuramuonbeii koMrieke (puc. 13 3) cOCTOMT M3 yCTaHOB-
JIeHHOi1 B KoJoHHe OypuiabHEIX TPpyO 7 Han 3ab60HHBIM aBuratenem 2
3ab0iiHO} TeseMeTPUYECKOM cHcTeMbl 3 ¢ MCTOYHHKOM NUTaHuSA 4,
6ypoBsoro Hacoca 5 ¢ npusogoM 6 Hacoc coeluHeH ¢ npHeMHOH eM-
KOCTbI0 7, B KOTOPOH yCTaHOBJeH JAaT4MK ypoBHst 8 GypoBoro pac-
TBOpa B HarneratensHom Tpy6ornposoie 9 Gyposoro Hacoca ycra-
HOBJICHB! NaT4YMKM naBienus 710, pacxoga 77, mioTHocTH 6YpoBOro
pacTBopa 72, conepxaHus rasa 73. B Heil yxe ycraHoBjeH ympas-
asouuil knanad 74 K aHTeHHe 75 NOAKIIOYEHO NpUEMHOE YCTpPOH-
cTBO 76, BBIXOJ M3 KOTOPOro MOJKJIOYEH KO BXOAy B KOMIbloTep 717
Ko BTOpoMy BXoay B KOMMNbIOTep MOAKJIIOYEH NpPeobpa3oBaTeJbHBbI
xomniexc 18. Ha nebeake 6yposoit 79 ¢ npusoioM 20 ycraHOBJEH
IAaTYUK JJTMHBI KOJOHHBI 6ypuibHbIX TPy6 27. MHaukartop 22 seca Ha
KPIOKE yCTaHOBJeH Ha TaneBoM kaHaTe 23. Kosonna OypusbHbIX
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[Ipeo6pajoBatensubiit komnaeke 18
[ AL L 50I I Baok nnrannsl 6ll

Bx.1 2—
Bx2o— | a2 SI|[  Kowwpomrep 9] L—g Bux.
Bx.8 2— [ AlTS 58 | [Tmm KoMILTeKCa 60]

] 18
22
23 42
29
YYYY
25
28
s saaei ///L
15
=
Komnbrorep 17
43 Anexrponnsze Groxn 44
xomnmoTEpa
s
It obe. 45
32 nuoopp::::::-?un;r':::::::mm —2 Buix.1
31 r ° * | @ Bux.2
30 g"; Onepaunonnas cHCTemMa 46 —2 Bbix.3
X.2 &—
34 Tiporpamwma ofpaborxn ¢7 2 Buix.4
2 nngopMaLNN OT — Boix.§
TETHAIOMHYECKAX AXTHNKOS
2 Ilporpavuma nupnGo'nr_‘- 48
TEXMNULCXNE PeIICHNN
bala asu- Ex3a nan
Akix TEXHOIO- HMI
THYECK NI npoexTos
CATYaumn i CKBRXNY
I Tiporpamma ynpannenna 49 ]

Puc. 13.3. Cxema yctpolictsa 1iopMalHOHHO-TeXHOTOTHYECKOTO reoHaBHralHoH-
MOTo KOMILIEKCa

Tpy6 7 NMpOXOAUT Yepe3 porop 24 ¢ NMPUBOAOM 25 17 OPHEHTALMH
OTKJIOHsAIONEeH KOMIIOHOBKM 26 B BepxHell yacTH cKBaKMHBI Ha 06-
cagHble TPyObl yCTaHOBJIEH 0Ji0k TpeBeHTOPOB 27 ¢ mpuBofiom 28.
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B 3arpy6HOM npocTpaHcTBe 6YpMibHONH KOJOHHBI YCTAHOBJIEH AAT-
YUK rasoaHanusaTopa 29 JlaTumku oceBoil Harpysku 30 U KpyTsLIero
MOMeHTa 37, naT4uK HHAMKaTtopa 06opoToB 3aboiiHOro ABUraTens 32,
nepefarolnil MoAyMb 33 M 60K MHK/IMHOMETPHH 34 yCTaHOBJIEHEI B
xopryce 3a0oifHOi TeneMeTpuyeckoit cucrembl 3. K Bbixonam koM-
neioTepa 17 noaxmoveHsr Mojem 39, mouutop 35, npustep 36, a de-
pe3 6ok conpsikeHus: 37 noaxodeH MyJbT 6ypuibiika 38. Moxem
COEJHHEH TO JUHHH TesledOHHOM CBSI3M 4Yepe3 MoJeM YIaleHHOTO
KoMIlbloTepa 40 ¢ ynajeHHBIM KoMbioTepoM 47. Beixog xoMnbiorepa
17 nonkmioyen X 60Ky ynpaBienus 42, K KOTOPOMY, B CBOIO Oue-
pelb, MOJKJIOYCHB! MPUBOJ Hacoca 6, MpuBOX Jebeakd 20, npusox
poTopa 25, nNpHUBOA peBeHTOPOB 28 M yNpaBAsfeMbldf KaamaH 74.
Bo3aMoxHa ycTaHOBKa HaJ MCTOYHHKOM NHTaHUA 4 CbeMHOrO MOZAY-
7S I1ynbcatopa 43 1S nepeladd MHGOPMALMH MO THAPABJIHIECKOMY
KaHaJly CBSI3H,

Komibiotep 77 cofepskHUT 3JIeKTPOHHBIE OJIOKH KOMIbloTEpa 44 U
nporpaMMHoe obecriedeine HnQopMalHOHHO-TEXHOJOTHYECKOTO Teo-
HaBHTaUOHHOTO KOMILIekca 45, KOTOpOe BKJOHaeT ONepanMOHIIYIO
cucteMy 46, mporpaMmy 06paboTkH MHGOPMAUHKM OT TEXHOJOTHYe-
CKHX JaTt4MKoB 47, NporpaMmy BblpabOTKM TEXHHYECKUX peleHHiH
48, a Takxke NporpaMMy yrnpasjeHus 49.

[Ipeo6paszoBarenbHbiil KOMILIEKC 18 COMEPKUT aHaloro-iudpoBble
npeobpazosatesu ~ Al (no umcay naruukos) 50-58, KoHTpoasiep
59, Mozmem kommiexca 60 1 610k nuTanus 67.

YcTpoiicTBO UHpOPMALMOHII0-TEXHOIOTHYECKOTO TeOHaBHTaHOH-
HOro KoMIulekca pabotaeT cmeiyioliuMm obpasoM. IIpu Oypenum pa-
6oTaeT nacoc J, KOTOphIH IO HarHeTarcabHON JuHuM 9 nmojaer Gypo-
BOi pacTBop k 3aboitHOMY JBMrateso 2 M MPUBOJIMT €ro B AeMcTBHE.
Wnk1MHOMeTPHYECKHE NapaMeTpPbl € 60K MHKJIMHOMeTpUM 34, 3a-
GoitHble MapaMeTpbl C JaTYMKOB OCEBONH Harpysku 30, KpyTHIEero
MoMmeHTa 37, 060pOTOB rUAPOTYPOHHEI 32 NPH MOMOLIK MEpeaaIoNero
MOAyJs 33 B BHAE DJIEKTPOMAriHTHOTO CUIHAIA MOJAIOTCH HAa aHTEH-
Hy 15 n majee B nmpHeMHoe YCTPOHCTBO 16 M xoMmbioTep 17. CurHa-
Jbl ¢ Ha3eMHBIX TEXHOJOrMYeckKux Jdatuukos 8, 10, 11, 12, 13, 19 u
29 noaanTcs Ha BXojl B Npeobpa3oBaTeNbHbIA KOMIIeke 18 U palee
Ha BX0OJ B KOMmbloTep 77, rie MHoOpManusa npeobpasyercs, obpaba-
ThIBaeTcA M Mepefaercs OJHOBPEMEHHO Ha MOHMTOp 35 WM nyJabT 6y-
puibLIMKA 38, mpu HeoOXOAMMOCTH, M Ha npuHTep 36. Ha skpaHe
MoHuTOpa 3J uHbOpMauHsA OMepaTUBHO, KaYeCTBEHHO M HATJSAHO
JI0BOIMTCS 10 UCTOJHUTeas-reodH3HKa, a Ha MyabTe Oypuabuinka 38
4acTh 3TOM HHQOPMAIlHH NpeJCcTaBiseTcsl B BHie LUGPOBOK W aHa-
Jorosoit ¢opMe, npuueM B aHATOroBoil ¢dopMe IPH MOMOWM CBETO-
JIMOM0B, Pa3MeleHHbIX M0 OKPYXKHOCTH, TIPEACTaBJIAI0TCS MpeHMylie-
CTBEHHO MHKJIMHOMeTpHYeCKHe jaHHble.
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[peobpa3oBaTesibHblil KoMrieke 78 mpeobpasyeT NMOKa3aHUS €O
BCeX Ha3eMHBIX JaTYUKOB B CMTHAJ, IIPHEMJIEMbIH 1T KOMITbloTepa
17. JlaTuuKH, ycTaHOBJIEHHBIE B KOpyce 3a60iiHOI TejeMeTpHYecKoil
CHCTEMBI, MepefaloT MHGOPMALIMI0O Ha MOBEPXHOCThL Yepe3 Mepenalo-
WMt MOAYMb 33 Ha aHTeHHY 715, mpHeMHOe yCTPOHCTBO 76 M Jlanee B
MepCOHaIbHBIN KOMIbloTep 17,

IIporpamma o6paGoTkH MHGOPMALMK OT TEXHOJOTMYECKUX AaT4-
koB 47 obpabarbiBaeT Bclo MHGOPMALMIO, MOJYYEHHYIO C JaTYHKOB
715 TIpeACTaBJAeHUS] MEepBOHA4YalbHO B IMGPOBOM BuUAE, 3aTeM JUIS
HarJsiAHOCTH B dopMe Tabmul, rpadMKOB M auarpaMM Ha 3KpaHe
MOHMTOpa 3J M, KpOMe TOro, PacCYMTBIBAET U BbIAaeT QaHHbIE, MOJY-
YeHHblE NyTeM MaTemaTH4YeckKUx NpeoOpa3oBaHUil ¢ 3aMepeHHBIMH
napaMeTpaMy, HalipuMep, OTKJIOHEHHE OT TPAeKTOPHH.

[IporpamMMa BBIPabOTKH TEXHUYeCKUX pelleHUE 48 ocyuiecTBiseT
fo;iee CMOXKHBIE JOTHYECKMEe M MareMaTHdyeckHe MNpeofpa3soBaHuUs
uHGOPMAalMH 1S BLIPAOOTKH PEKOMEHAAUMI MO YIpaBJeHHIo Ipo-
1eccoM OyPeHUs] CKBaKHUHBL.

[TporpaMma ynpassieHHst 49 HenocpeJICTBEHHO TIOAAET YIIPABJISIO-
I[He CUTHaJbl HA WUCMOJHHUTEJbHBIE OPraHbl CUCTEMBI VIIPABJCHHUS, K
KOTOPBIM OTHOCATCS NpHUBO OypoBoro Hacoca 6, mpuBoA Jebeaku 20,
npuBox poropa 25 M 1pusod npeBertopoB 28 BosMoxha Bblmaya
NpefyNpexAalomMuX (3BYKOBBIX M CBETOBBIX) CHTHAJIOB NP BO3ZHHK-
HOBEHHWM aBapHIHOM CUTYalUH.

[Tpenmoxennnrit HITM «Camapckue ropH3oHTbl» reOHaBUTAIMOH-
HBII KOMIleKe ofecreyuBaeT M MOJHYI0 aBTOMATH3allMio mpolecca
BypeHust MyTeM BO3/eHCTBUS Ha NPHBOABI Hacoca, JebelkH, poTopa U
npeseHTopoB [IpM 3TOM Kax0oe M3 3THX YMNDaBJASIOUIMX BO3JeHCT-
BHI MOeT ObITh Peajn30BaHO JH6O B OTAENBHOCTH, MO0 COBMECTHO
B jmioboM coveranun O6paTHas cBsisb MeXIy KoMnbloTepoM 77 U
3aboilli0il TereMeTpHueckoil cHUCcTeMOH 3 OCyLIeCTBJASETCS 1yTeM
BO3]e/iCTBUS Ha YMpPaBJsOUMN kjaanaH 74 W NOCLUIKM YNpasJsiolle-
ro UMIyJbca 110 THApABJIMYeCKOMY KaHaNy. Takast CBSI3b MOXeT ObiTh
HCIIOB30BaHA, HaNPUMED, IS BKJIIOYEHHS WJIM BBIKJIIOUYEHUST MCTOY-
HUKa NMHUTaHUA 4.

Ecan ycranos:ieH nynecarop 43, co3falomMii rUApaBInuecKue
MMITYJIbCbl OYPOBOro pacTBopa, TO HHboOpMaLMH 06 HHKJIHMHOMETpH-
4eCKHX MapaMeTpax CKBaXKMHbI U ¢ 3a00MHBIX J3aTYMKOB MOXKCT OBITh
nepeaaHa MO THAPABJIMYeCKOMY KaHaMy CBS3M HAa JaTyMK OaBieHMS
10 v panee x mpeobpa3oBareSibHOMY KOMILIEKCY 78 U B KOMIIBIOTCP
17. Tlpu 5>TOM BO3MOkHO MCIOJMb30BaHWE JHOO OJHOTO rujpaBiIvye-
CKOrO KaHasa CBSI3M MJM OJHOBpeMeHHO 060MX KaHAJIOB CBsi3i: CMJ-
PaBJMYECKOTO0 H DJJICKTPOMAarHMTHOTo IS AyOMMpOBaHHMS mnepeaayn
WIH MapajylefbHod MOCBUIKM pa3jidyHBIX JaHHbIX. Mndopmais c
IaTYMKOB pacxofa 77, IUIOTHOCTH pacTBopa 72 M JaTdyMKa ra3oco-
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JepkaHMsi 13, nocrynamolias Takxke dyepe3 mnpeoOpa3oBaTeNbHbLI
KOMIIeKC 78, nojaeTcss B KOMNbioTep 17, M0 KOTOPOMY IPOBOAMTCS
KOPPEKUHsT AaHHBIX, MOJYYEHHBIX € 3360 MO MAPABINYECKOMY Ka-
HaNy CBSA3M Ha JaTYMK JAaBjieHus 70 ITo HeobxoiuMoO, YTOOLI yyecTb
BJIMSIHUE XapPaKTEPUCTMK OYpPOBOro pacTBOpa Ha CKOPOCTh paclpo-
CTPaHEHUS THADPABJIMYECKOH BOMHBI B xMAKOCTH (6YpOBOM pacTBope)
115t u30exaHust UCKaXkeHUs pe3ysbTaTa. KpoMe Toro, mpesioseHHbIi
KOMILTIEKC 00ecrieyHBaeT nepenadyy Beeit MHGOPMALMH Ha yAaNeHHBIR
KOMIbIOTED, YTOOBI OCYILECTBAST KOHTPOJb 32 MpolieccoM 6ypeHust
CKBaXkKMHBI He TOJBKO Ha OfHOM 6ypoBoi, HO M B MacliTabax Kycra
WU MeCTOPOXIEHUS.

TenemeTpuyeckast cucTeMa, BXOAsILIast B COCTaB UHGOPMAIIHOHHO-
TeXHOJIOTUYECKOTO TeOHABHUTAlMOHHOIO KOMILUIEKCa, MpefHasHayeHa
AJIs1 oTpeiesleHHUs NPOCTPAHCTBEHHONW OpYeHTalMH KOMIIOHOBKM HM3a
OYPUABHON| KONOHHEL, a TaKkxke 3a0OMHEIX MapaMeTpoB, HEOOXOIUMBIX
AJIS ONTHMM3AUMH TpoLecca OypeHus.

CxBaXXHHHasl 4aCTh TeJeMeTPUYEeCKOH cHCTeMbl UMeeT MOLYAbHYIO
KOHCTPYKIMIO. (DYHKIIMOHAJIBHbIE BO3MOXHOCTH TeJeCHCTeMbl 3aBH-
CAT OT COCTaBa BXOASIIMX B Hee MOAYJell, KOTODBIA onpejessiercs
TEXHOJIOTHYECKOH HeOGX0IHMOCTBIO.

Da30Bble KOMIUIEKTAUIMM CKBaxkuHHbLIX mpubopos 3TC-172-005,
3TC-172-015, 3TC-108-014, 3TC-108-017 u 3TC-195-016 obecme-
YMBAIOT OPHEHTALMIO OTKJIOHUTEJS Ha 3a00€, a TAKXKe HelpEPBIBHYIO
nepefadyy M MHIMKalMIO Ha MOBEPXHOCTH a3UMYyTa, 3eHUTHOrO yrja
CKBaXXHHBI B npoliecce OYpeHWUS THADPABJIHYECKHMH 3a00iHBIMU
OBUraTeJsiMM B TeOJIOTHYECKUX MOpOJaX, He WUMEHLINX MarHUTHBIX
aHoMamuii Cucremnr 3TC-172-005, 3TC-172-015, 3TC-108-014
u 3TC-195-016 ucnombayoT A8 NepefAayl 3/JeKTPOMarHUTHBIL Ka-
Haa cBsa3H, cucteMa 3TC-108-017 MoxkeT MCMONB3OBaTh 3JEKTPO-
MarHUTHBI W TCHIPaBJMYeCKHIl KaHAIbl CBA3H, YTO OfecredyuBaeT
fojee BBICOKYID MOMEXO3aLMUIEHHOCTh M CKOPOCThL Mepefayd MH-
dbopmaluu.

CxBa>KMHHBIA NPUOOD TeJecUCTeMbl BBIMYCKAETCS € Pa3jHYHBIMU
BapUaHTaMHM KOMILIEKTAUMH M COEJUHSIETCSI ¢ KOJOHHOH GYPHIIbHBIX
Tpy6 Ha peanbax, ykasaHHhIX B Taba 13 6.

Ta6anua 136
TexHHyecKHe XapaKTepPHCTHKH NPUCOEIHHHTENbHBIX Pe3bl CKBAKHHHRIX PHGOPOB

Tun cxsaxxuuHOrO HapyxHuiil aiameTp, Ipucoemnuure.buas
npubopa MM peanba
SG005 000 000 195/172 3-171/MK150x6x1 8
SG014 000 000 108 3-88/MK100x4x1 32
SG015 000 000 172 3-147/PKT156x6x1 32
SG016 000 000 195 3-171/PKT177x5,08x1 16
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Puc. 13.4. TenepaTops! MHTaHUA CKBAXHHHON anmaparypsl:
a - Sg043 6 — Sg032, e — Sg052, z - Sg045

[enepatop nutanust (puc 13 4) BxoauT B coctaB 3aboiinoit Tene-
MeTpHYecKoi CHCTeMbl M NpeiHa3HayeH AJsi ofecrieyeHHs IIMTaHMs
CKBROXXMHHON annapatypbl 2JeKTpO3Heprueii

Texnnyeckas XapaKTePHCTHKA reHepPaTopa NHTaHMA cCKBaXKHHON ammaparypb

YactoTa BpamenHs TypOuHBI reHepatopa, 00/MHH 2000+£500
Homunasnoe nanpsokedie, B 18-70
MiuHHMAIbHOE COMPOTHBTEHME HIOTAUMK MEXIY 3TeKTPHYCCKH
pasobuieHnbLIME LeMsSMH TeHepatopa, KOM 100

OcobeHHOCTH KOHCTDYKUMH TeHepaTopa cieiyloiiue. [eHepaTopbt
Sg043 u Sg045 (em. puc 134, g, 2) MacnoHanonHeHHbie IlpenHasHa-
YeHbl 71 MMMTAHWS DJAEKTPDOHHKU CKBaXXMHHoro npubopa Tenecucre-
MBI C 3JeKTPOMAarHMTHbIM KaHanloM cBa3M I'eHepatop Sg032 (cmM
pHc. 13.4, 6) oTKpbITOro, IPOTOYHOIO THMA, C ABYXCTOPOHHUMHU pashb-
€eMaMH W TpaH3WTHBIMM TPOBOJaMHM nepenay AaHubix OH npeaHa-
3HayeH 171 NMHUTAHHUS TeJeMeTPHUYEeCKOH CHCTeMbI C JIOMOJHUTENbHbI-
MM MOIYJISMM THAPABJIMYECKOrO KAHANA, JEKTPOMArHUTHOIO Kapo-
Taxa (OMK), kapotaxka conpotupnennit I'enepatop Sg052 (cm. puc.
13 4, 6) oTkpblTOro, npotoyHoro tHna OH NMpeAHa3HaueH A7 NMHTa-
HMSA 37eKTPOHMKHM CKBAXXMHHOTO NMpHbopa TereMeTpHYecKol CHCTeMBbl
C 37IeKTPOMArHUTHBIM KaHajloM CBS3HU.

ITo koHcTpyKuMu Tenemerpudeckue cucreMbl HITD «Camapckue
TOPM3OHTBI» COBMECTHMBI ¢ reHepatopoM ¢upmbl «Anadnll Schlum-
bergers. Heob6X01MMbIil KOMILJIEKT NEPEXOAHBIX H KOPIYCHBIX A€Ta-
neit mMopean SG041.000 000 obecrieunBaeT HaaexXxHylo paboTy rede-
patopa ANADRILL c renemerpuuecknmu cuictemamu 3TC-172 u
MOeT GBITb NMOCTAaBMAEH 1Mo TpeDOBaHMIO 3aKa3yHKa,
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13.4. HHIHUKATOP IIOJOXEHHSA OTK/IOHUTEJA
H KPUBHU3HbI CKBAXKMHDI MITK-1T

Huamxarop UIIK-1T ucnonbayercs npu 6ypeHUM HaKJIOHHO Ha-
NpaBJEHHBIX M FOPH3OHTANBHBIX CKBRXHH Ha HedTb M ra3 u rnpepHa-
3Ha4eH A7 KOHTPOJSl 3eHUTHOTO yria, a3uMyTa M IOJOXKeHWs OT-
KJIOHUTeNI nepcoHasoM OypoBoit 6puragsl Npu GypeHWUM CKBaXKMHHBI,
a TakXe JJI1 OPMEHTHPOBAHHSA OTKJIGHEHUS B 3aJaHHOM HanpasJeHHH
np# Habope KPUBU3HBI

B xomnnext unaukaropa MITK-1T BXoasT ckBakMHHBIA npubop,
3a60MHBIN OPHEHTUPYIOWIHIT NepeBOAHMK, MallorabapHTHas nebelka ¢
JaTYMKAMH TIyOMHBI ¥ HaTsKeHMs Tpoca

CxBaxMHHBIM NPHUOOpP COCTOUT U3 M3MEPUTENbHON CeKUMM € H3-
MepHTeJbHO-perucTpupylomum 6aokom tMna UPB (pue 13 5), npo-
MEXYTOYHON CeKLMM M HMXHel CEKLUM C OpPHEHTATOPOM

TexHuueckHe xapaKTePHCTHKH CKBRXXHHHOTO npubopa

JmiuHa, MM 4690
Hapyxusift auaMerp, Mv 70
Macca, kr 25
Maxcumaibso JonycTuMoe HapyxHoe faBieHHe, MIla 35

Brnox tuna UPB npencrasssier co6oit aaTunk MexaHMUecKOTO TH-
na ¢ OXHOTOYEYHOH pervcrTpauuell Tpex
napaMeTpoB

Texmuveckye xapakTepucTku 6xoka Thna HPB
[uana3oH H3MEpeHns, rpanyc

3eHHTHOTO Yraa 0-50 (0-100)"
aIHMYTa
YT'1a YCTAHOBKH OTKJIOHHTEIS 0-360
ITorpenHocTb H3IMEPEHHS rpaxyc
3eHHTHOTO yr1a 305
a3UMYTa B JHANAIOHE JEeHHTHBIX
yrios 1-50° +2.5
yII2 YCTAHOBKH OTKIOHHTENSA
Tabaputable pasMepsl, MM
IHaMeTp 36
JUTHHA 225
Macca, r 450
MaxkcuMartbHas ycTaHoBKa BpeMeHN,
MHH 55

‘TIpu nocTaBxe cxBaxnsHoro npubopa k ToYKe
H3VepeHHs MOTOKOM UMPKyInpywinell npoMbiBouHoit
AHAKOCTH

Puc. 13 5. Hamepurempuo-perncrpupylomst 610k
HHKIHHOMeTpHYecKHX napaMerpos tuna HPB wyau-
karopa HITK-1T
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ManorabapuTHasi nebenka ¢ AaTYMKaMH TAyOMHBI UMeeT Ciemyio-
fI{He XAPaKTePUCTHKH

TexnuyeckHe XapakTepHCTHKH Manora6aputaoil TpocoBoit te6eaxu

I'pysonoabeMHOCTD, KT 75

[1aMeTp Tpoca, MM 18
MaxcHMaTsHast CKoPoCTb NogbeMa, M/C 1 840,15
TabapurHbie pasMepbl, MM 750x540x1100
Macca, kr 85

13.5. TEJIEMETPHYECKAS] CHCTEMA
C THIPAB/IMYECKHM KAHAJIOM CBA3U

OredecTBeHHOI NMPOMBILIIEHHOCTBIO BBITIyCKaeTcs Maloit cepHeil
TeleMeTpUYeckas cHcTeMa IO Has3BaHueM <«MHaMkaTop dacTOTHI
BpallleHust Baya Typbobypa tHna MYT», B KoTopoil ais mHepejayu
uHbopMaumuu o pexuMe paboTel Typbobypa ¢ 3ab0A CKBaXXMHBI Ha ee
YCThe MCHONb3YeTcst TMApaBinveckuil (ecTecTBeHHbIN) KaHaj CBA3U
Tenemerpudeckast cHcTeMa € TMADABAMYECKMM KAHAJIOM CBS3M CO-
CTOMT M3 ABYX YCTPONCTB Mmoa Ha3BaHUAMHM <«HHAMKATOp 4YaCTOTHI
BpalleHys Bata TypboGypa tvna UUYT» u «Muaukatop onpenenenus
paboTocnocobHocTH Typ6obypa UPT-1»

Cxema muaukaropa tina MUT usobpaxena Ha puc 136 [anHas
cHcTeMa ro3BoJsieT 6ypoBoit Opurane MMeTb HeNpepbiBHYIO HHOp-
MallMI0 O YacToTe BpalleHHsi TypHofypa M Ha ee OCHOBE DeryaMpo-
BaTh CKOPOCTb MoAayM BYPHUJIbHON KONOHHBI € LENBIO OTPAbOTKH 10-
JIOT B peXXHMe MaKCHMyMa MeXaHW4eCKoH MOIIHOCTH 3a6oitHoro ABH-
ratens B cBoio oyependb 3T0 NozBossieT Gosiee aQHEKTUBHO MCHOJb-
30BaTb BOOPYXXEHHE J0J0Ta M HMCKJIIOUYMTb INpEXAEBPEMEHHYI0 3a
KJMHKY eT0 OIop, a cJ1ef0BaTeIbHO, YBEJIMYUTh NPOXOAKY Ha M0J0TO
M MeXaHMYecKy!o CKOpocTb 6ypeHus

HaxonuieHHbI# ONBIT NpOMBILIJIEHHOR 9KCIIYaTallHH TeJeCHCTEMbI
tina YT npu OypeHHMH CKBaXXMH B Pa3NMYHBIX [OPHOD-TEOJIOTH-
YeCKHMX YCJOBMSAX [OKa3biBaeT, YTO €€ [pHMeHeHHe TI03BOJISET yBe-
JHYHTh B CPeJHEM MPOXOAKY Ha aosoTo Ha 25-30 %, a MexaHuuye-
ckyI0 CKopocTb — Ha 15-20 %

OueHb BaXKHBIM aCIEeKTOM NpUMeHeHHsi TenecucteMbl TMma YT
SBJISIETCS BO3MOXHOCTb C ee MOMOUIbI0 OCYUIECTBASTh OOHapyskeHUe
NPHM3HAKOB <«NpPUXBaTas OYPHIBHOM KOMOHHB! Ha HavyadbHOW CTaiuu
ero HopMHPOBAHMS, YTO IO3BOJISET NMPUHATH ONEPATUBHBIE Mepbl MO
npenynpexAeHHIO BOSHHKHOBEHMS aBapWilHOH CUTyalMH Takoro TH-
na Kak npasuno, npu npuMeHenuu Tenecuctemn! THia MYT goctu-
raercs oTpaboTka BoOpyXeHHMs AonaoT Ha 80—-85 % npu nwdrax B
oropax uiapoiuek He 6osee 3-5 MM
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Puc. 13.6. CxeMa reeMeTpuuecKoit cucremnr THna HYT:
1 - TpoitHuk, 2 — npeobpazoBaTe1b ZaBAeHMs, 3 — APHEMHHK CHIHaT0B, 4 — KoHTell-
Hep, 5 - TaxodaTdHK: 6 — npusoy; 7 — Typdobyp

Wnaukarop tina WYT ycranasnusaetcs Hax TypOobypom
nipejiHasHayeH 1751 KOHTpossi paboTsl ruapasiHyeckoro szaboiiHoro
ABMraTeJss C HapyXHbIM auaMeTpom 195 u 240 MM mpu GypeHuu
CKBaXXHHb! T1y6uHoM Ao 3500 M.

[ManasoH KOHTpPOMMPYeMbIX 4acToT BpaleHuss ot 150 1o
1200 o6/MHH. [IpH 3TOM NOrpeIIHOCTL M3MepeHUS 125 06 /MHH.

58



B KOMNOJAECKT NMOCTaBKH BXOAAT 3a00iHbIA NepeBofHUK € 3aMKO-
BeIMH pe3bbaMu 3-171, nBa 3ab0MHBIX TaxonaTyMKa, Ha3eMHbIH anmna-
paTypHblif KOMILIEKE, NpHBoA Ha Baj 3aboiiHoro asuratens — Typbo-
6ypa.

OmnbiT mpakTHYecKoll skcniyaTauuu Tenecucrembl THma UYT B
Pa3sAUYHBIX TOPHO-TEOJIOTMYECKMX YCIOBMAX I10KaabiBaeT, 4To ee
npuMeHeHHe TpY OypeHHMHM CKBaXMH TIO3BoJsA€T COKDATUTb HMCIIO
I07I0T, HEOOXOAMMBIX Ans OypeHus HMXHUX MHTepBajos IIyGoKHMX
CKBaXXHH; YBEJIHYUTb MEXAaHUYECKYIO CKOPOCTb GYpPEeHHMsA M IPOXOAKY
Ha JI07I0TO, a COOTBETCTBEHHO YMEHBUIUTb YMCAO LMKJIOB CHyCKO-
NOABEMHBIX Ollepauuit 6YPUILHOTO MHCTPYMEHTA /I CMeHbI J10JI0Ta;
T[IpaKTHYECKH MCKJIIOUHTL BEpPOSITHOCTH OCTaBJeliMs Iilapowek Jon0Ta
Ha 3a00€ CKBaXXMHBI ¥ MolbeM HenopaboTaHHBIX NOJOT; OCYILECTBHUTD
paHHee oOHapyXeHHWe Havana npHxBata OypHIbHOH KOJIOHHBI,
B oblileil COBOKYTNHOCTH CHU3WThH KajeHaapHoe Bpemsi Oypenus cksa-
HHBL.

WUunukatop MPT-1 ycranasnupaercsi Takxe uHaad TypbobypoM
M fipegHasHadyeH 7S M3MePEeHMS Ha YCTbe CKBaXXMHB! YacTOTHI
Bpalllelust Bana Typ6oOypa M TYDOWHHBIX OTKJIOHMTeNeH BCeX TUMO-
pa3MepoB B DEXHMME XOJOCTOro Xoja NpH 3aJaHHOM pacxoje 6ypoBo-
ro pactBopa. M3mepenue ocyluecTBisieTcss ¢ 1le/blo ONpenesleHus
COOTBETCTBMS YKa3aHHOTO NapaMeTpa NaclopTHBIM JAHHBIM KOH-
KpeTHOro TUMa 3abOWHOTO ABMraTeNs AJsi NPUHATHS PelleHHs o Lie-
AecooOpa3HOCTH €ro MCo/ib3oBaHWs. B KOMIIEKT MOCTaBKM BXOAAT
M3MEPHTENbHDI 11epeBOIHHK, IPUBOM € JATYMKOM, YCTAHABIMBAEMBIH
Ha Bast TypOobypa, naMepHuTenbHblit 610K ¢ 1MbpoBbIM Tabno (auc-
neeMm).

Mpuuuun apeticteus MPT-1 caenyrommii. Ilocne ycranoBku npu-
Bofa Ha Baj Typbobypa, a U3MePUTENBHOro NMEPEBOIHMKA Ha KOPIYC
TypGobypa M 3aTeM Bexylueil pabodelt Tpy6bl («KBagpaTas) 3allycka-
ercst 6yposoit Hacoc. [locne sanycka Typ6oOypa K U3MEpPUTENbHOMY
NepeBoAHHKY MOIHOCUTCS M3MepHUTeNbHBI 670K, Ha Tabno KoToporo
pETMCTPUPYETCS YacToTa BpallleHust Bajla Typbobypa B pexxuMe XoJo-
croro xoza. Ilo coBokymHocTH TpeX napaMeTpoB ~ 3aperMCTPHpO-
BaHHOM YacTOTHI BpAIllleHMsi, NaBleHUs Ha MaHOMETpe W pacxona Gy-
POBOro paCTBOpa ONpejeaseTcsl cTeneHb paboTocnocobHoCTH Typbo-
6ypa, Ha OCHOBAaHMM KOTOPOH NpPHHMMaETCs pellleHHe O Leecooh-
paszHocT (MJIN HellenecoobpasHOCTH) crmycka gaHHoro Typbofypa Ha
3ab0i1 CKBaXKHHBIL.

Texunyeckas xapaKTepHcTHKa HHAukaropa HPT-1

Huamerp rypbobypa (TypOunuoro oTKJIoHHTENSR), MM
Juarnason HaMepaemolt yacToTh BpaieHHs, 00/Mus ..
BpeMst HIMEPEHHS, Ceonv. o« coveerirenerians + + e e« oen
Hanpsaxenue nuraHus uaMepumanoro 6aoka, B

195, 240
120-1500
70£10
3405
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TabapurHble pasmepst HndpHTe TbHOTO nepeBo;ana MM.

AIHHA.. revesviseenee eree e omveensrn enne e 000
m(aMerp (Maxcuua.'lwbm) e e 195
TIPHCOEAMHHTETBHAR PEIBOR.....,.ccooverecs +oorerecsvsseissesersrsasseeseanessmressrens Mydra 3-147,

Hunnens 3-171

13.6. KOMIVIEKC CPEIACTB 1 METO10B KOHTPQJIA
TEXHHYECKOI'O COCTOAHUSA KPEINIU CKBAJKUH
NPEAIIPUATUA «<KYBAHBIA3MIPOM»

IKCrIyaTaUMOHHAS HAaleXHocTb M 3Kojorudeckast Ge3oMacHOCThb
He@TAHBIX ¥ Tra3oBblX CKBaXXMH BO MHOIOM OIpejensiercsl TeXHH-
YeCKMM COCTOsEHUEM ofcagHbIX KOJOHH, SIBASIOIMXCA OCHOBHBIM
JJIEMElITOM KpelM, a TakXxe KauecTBOM LeMEHTHPOBaHHMSL M Kperu B
LesoM.

[ToBpexnelinst 06ca HbIX KOJOHH MpPeioNpeeNsiioT MeKXKOJIOHHbIe
NpPOSABJeHNA M MeXITacTOBble NePCTOKM, 3arps3HeHMs] Help, MCTOY-
HUKOB BOZOCHa(XXeHMsT M OKDyXalolieil cpejbl, YTO B CBolO ouepenb
NPUBOAMT K OONe3HsM U CTpajaHuaM JI0jed, NMpoXUpalolMX He
ToNbKO BOAM3HM HedTAHBIX 1 ra3oBbIX MeCTOPOXIAEHMH, Ho U Ha 3Ha-
YUTENbHOM YAATEHHH OT HHX.

W3secTHO, 4YTo mospexaetins oOCaAHbIX KOJMOHH TPOMCXOAAT Ha
BCEX JTarmaX «XKWU3HU»> CKBAXKUH: NpH OypeHMH, Kpersehuu, nepgopa-
UMM M SKCIIyaTAUMUM H 06VCIOBJHMBAIOTCS MEXAaHHUYECKHM H3HOCOM
Tpy6 NpU NMpPOBENEHMH CIYCKONIOABEMHLIX OFepaLUil, AeficTBUEM H3-
6bITOYHOrO JaBJEHMS, CePOBOAOPOAHON arpeccuell, KOppo3Hed M T.I
Ha noaaseit craaui okcIyaTauuM CKBaXXKHMH 4acTo MPOHCXO/MUT pac-
TpeckMBaHHe MeTanla obcanHblX TpYD H3-3a YCTAJIOCTHBIX SIBMTeHHI M
noJ AeCTBHEM MeXaHWYeCcKMX HaNpsbkeHu#, obpasyloluxcsi B pas-
HBIX YacTsX oDCaAHBIX KOJTOHH M3-3a M3MeHeHMs TelJIoBOro pexXxuma
CKBAXKMH, Da3pyluieHusi NpuaaboiiHoi 30HBI 3a CYeT BHIHOCA IecKa
npu GonbliiMx Je6utax McTomeHus nuactoB. Ocobylo akTyalbHOCTH
npobiema KOHTPOJS TEXHHYECKOrO COCTOSIHMS Kpenu CKBaXXKUH IpH-
obpeTaeT NpPH OIKCIIYaTaUMH MOA3EMHBIX Ta30XPaHWUIMIL AKTYyalb-
HbIM TaKKe sBJSETCS COBEPILEHCTBOBAHHE TEXHOJOIMH OLEHKU Kaye-
ctBa nepdopauny ckBaxkMH, 0COOEHHO B YCJIOBHSX 4YepeaylolIHXcs,
CPaBHHUTEJbHO MaZOMOLIHBIX M MCTOLICHHBIX TIacTos mpu 6au3ocTH
razoHedrsaHoro kKoHtakta (I'HK), BosonedraHoro xoHtakra (BHK),
raszoBogsiHoro koHTakTa (I BK) unu BosOHOCHBIX TOPH30HTOB.

C noMowpio anmapaTypbl aedEKTOCKONMH 0BCalHbIX KOJOHH
(nuddepetunanbhblit TokaTop My()T, MHAYKUMOHHBIH aedexToMep
KOJIOHHBI) Obisla CO3j1aHa TEXHOJOTHS KOMIJIEKCHON OLIEHKYW KauecTsa
nepdopauuu cksaxu (taba. 13.7).

IIpHMeHeHHe TEXHONOTHH NMO3BONAET OMPENETHTD:
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Tab6auna 13.7

ANNapaTtypa Qs HCCAEA0BAHHA 0TBOAA CKBKHH

Jlokatop noTepn Me-

HKT
Onpege.IeHHe MecT HHTEH-

HaumeHoBaHie Hasnavenne Ipenmyuecrsa
ManorabapHTHuIfl [Ipueaaka k MydToBuiM | [TuBniHIEHHOE oTHOUleH e
JoKaTop MydT coemitdenusM (MC) Hacoc- | o1e3nblii CHIHAT - noMexa,
MJIM-36 HO-KOMIIPECCOPDHEX  TPY® | BosMo)XHOCTS ycTaHOBKH Mar-

(HKT) # MarnTHBIM MeT- | HHTHBIX MeTOK

KaM
Juddepennianshbiit | [Ipubsaka k MC, onpeae- | IloBbunennoe oTHoleHHe
MArHHTHBI  .TOKATOP |.leHHe HHTepBAToB fepdo- | cHMrHal — 1loMeXa, HYBCTBH-
AJIM-42 paus, AecekToB KOIoHH 1 | TerbHocTs Kk MC, nxedexrtam

koTonHw 1 HKT

[ToBnimennasn YYBCTBHUTE.1b~

tanna JIITM-42(80) cuBHolt  kopposun HKT, |Hocts k wuHTepBaaM norepn
KosoHubl M nHTepBanop | MeTa11a HKT i koaoHns:
nepdopaumt

Annaparypa Mexano-| Onpegenenite  m3MeHenuit | [loppimienyas  paspeluaroiyas

aKycTHYecKMX  Kapo- | BHyTpenHero ZMaMeTpa | CHOCOBHOCTb M MYBCTBHTEIh-

Taxxa CMAILL-42 HKT, xoroHss! # HuTepBa- | HOCTb K N3IMEHEHUAM aHaMeTpa
JIOB 3aKONOMHBIX [1epeTOKOB | KOIOHHBL M lIyMaM B CKBa-

KIHE
WMuayxumonnstiit  Je- | Onpenesienne nopersoB i | [loBblmennas TOMeX03aIIH-
dexToMEp  KO.IOHHB! | TPCWIHH  KONOHH  (POMH3- | LEHHOCTb, BOIMOXHOCTh OOHA-

HUAK-107(127) BO.IbHOM ODHEHTaLHH py’keHHs NpOJOIbHBIX It fofle-

PEHHBIX KOJTOHH

XapakTep Coo6lIaeMoCcTH npornepopupoBaHHOro MJacTa € BHYT-
pEHHEH MOA0CTHIO KOMIOHHDL;

rpaHHLbl MHTepBasa rnepdopalH H 30H PACTPECKUBAHMS KOMOH-
Hbl BBIllle ¥ HHMXKe NporepdopHpoBaHHOro HHTEepBaa;

CTeneHb U30JISALUMKU NpolepdopHpoBaliHOR YACTH NJacTa OT Bbilie-
M HMXe3alleralommx naacros-koanektopos uauw [HK, I'BK, BHK.

Ha puc. 13.7 nokasana CKBaXKMHHAs anpapaTypa KOHTPOAS Tex-
HIMYEeCKOTO COCTOSIHMSL KPENM CKBAXMH: MaslorabapuTHbI JoKaTop
MydT MJIM-36; anddepenunanbhplit MarHMTHRIA nokatop AJIM-42;
Jgokatop notepu metanna JIIIM-42(80); anmapatypa MexaHoaKycCTH-
yeckoro kapotaxxa CMAIII-42; unaykuMoHHbIl dedekToMep KOJOH-
el UJIK-107(127).

Manozabapumneii noxamop mydpm MIIM-36 npenHasHaveH ans
ofpefieNeHUs] MECTOHAXOXAeHU My(dToBbIX coequtieHuit B obcaaHbIx
kononHax ¥ HKT, npussizkn amarpamm T'MC k xapaxrepHsiM 27e-
MEHTaM KOJOHH ¥ KOHTPOJSs CMycKa CKBRXMHHBIX npubopos B Hed-
TSIHBIX M [A30BBIX CKBaXHHAX.

MJIM-36 o6sanaeT MoBbIlIEHHBIM
MeéXa M BO3MOXKHOCTBIO YCTAHOBKH
METOK.

COOTHOLIIEHWEM CHUIHaJa—To-
H pervcTpauvii MarHWTHBIX
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Puc. 13.7. CpesicTtBa KOHTPOXSA TEXHHYECKOTO COCTOAHMS CKBAKHH:

a ~ marorabapuTHbll Tokatop Mydr MJIM 36, 6 — nudxbepeHuMATOLHBIN] MaTHHTHBIH
noxatop 1JIM-42, 8 — 7toxatop noTepu meratia JIITM-42(80), 2 — annapatypa mexa-
HoakycTudeckoro kaporaka CMAIL-42, 0 - wsaykwonusifi nedextomep KoToHME
UAK-107(127)

Texmmyeckne xapaxrepHcTiki MJIM-36

MakciuMaTbHag Temnepatypa, °C 200
MakcumaibHoe gaBTenne, MIla 60
MaxkcuMatbHas AuHa Kadets, M 6000
JlTHHA, MM 950
Juamerp, MM 36

Macca, kr 9,7
CKopOCTDb 1TOAbeMa NPH JAMHCH JIHAIPaMM, M/4 1000+1200

Masorabaputhslit nokatop MydT MJIM-36 pabortaer Ha omo- M
TpeXKHJIbHOM Kabese ¢ J11060ii KapoTaxkHOM CTaHUMEH ¥ MOXET ObiTh
CKOMIJIEKCHDOBAH € APYTMMH CKBaXKMHHBIMM NpHGopaMu

HAupPeperyuanouviti maznumnotti noxamop [JIM-42 npenHa-
3HaYeH 1714 ollpeleseH st MeCTOHaXOXKIelius MYy(dTOBbIX coelHHEHMI
B obcanHeix (Oypunbhbix) kondoHHax ¥ HKT, npussisku auarpamm
[MIC k xapaKTepHbIM JJeMEHTaM KOJIOHH, BBbIIE/IEHHSI MHTEPBAIOB
nepdopaluH, nopsisos M TpemuH Tpy6 B JJIM-42 ycranosnen no-
MOJHUTENbHBIN JIaTYMK, CYMTbIBalomIMiA (GOH NMoMeX AJs UX Tocte-
ayloweil kKOMIeHcalMy, YTO MO3BOJSET 3HAYHMTENBHO YBEJIMYHTh CO-
OTHOLIEHHE CUTHAJ — JoMeXa ¥ YYBCTBUTENBHOCTh K NOBPEXIAEHUAM
Tpy6 (0OpBIBLI, MOPIBLI, TPEWMHBI M T 1T )
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TexunyeckHe xapakrepHcruxu JIJIM-42

MakcimabHas TeMnepatypa, °C 200
Makcimanshoe aasienie MIla 60
MakcuMatbHat J1HHA Kabeas, M 6000
J1mna, MM 1120
Huamerp MM 42

Macca, kr 118
CkopocTh fToAbEMA IIPH 3alMCK AMarpaMM, M/ 1000+1200

Huddepenunanpubiil nokatop mydt JJIM-42 pabotaer ¢ oaHo- ¢
TPEXXKMIbHBIM KabeneM ¢ mo0oit KapoTaxkiiol cTaHIIMel

Jdoxamop nomepu memanna JIIIM-42(80) npegHasHayeH anst
oOHapy»XXeHust HHTEPBAJOB MHTEHCHBHOM KOPpo3MH olcaaublXx Ko-
aouH M HKT, onpeagenenus Mecrononoxenusi MydbToBuiX CoeqHHe-
Huil Tpy6, npuBasku guarpammbl [VIC K XapakTepHbIM s1eMeHTaM
KOJIOHH, Bblle/IeHHs] MHTepBaJIOB Nepdopauru

Boixonnon curnan JIIIM-42 nponopiidonanen macce MeTalia B
30HE YYBCTBMTEJBHOIO 3JIEMEHTA, NIpelcTaBieH B YaCTOTHOW ¢opMe U
He CHHMXXACTCS TP YMeHblleHMH CKOPOCTH JIBMIKEHMA MpHOOpa, uTo
Mo3BOAAET KOMIUIEKTOBATh €ro ¢ NMpHbopaMu pPalHOAaKTMBHOIO Kapo-
Taxa [715 OJHOBPEMEHHOMN NPHUBSA3KM TNYOHH K MYG)TOBbIM coellHHe-
HHUSIM ¥ Te0JIOTHYEeCKOMY pa3pe3y

TexnuyeckHe xapakrepucruku J1IIM-42(80)

MakcumanpHan Temneparypa, °C 125
MaxkcumaasHoe naB1ense, M[la 80
MakcumanbHas ATHHA Kafe1s, M 5000
CKOpocTb PerHCTPALMH KpHBOI, M/4 200+800
J 1Ha, MM 960
AnameTp, MM 80
Macca «r 18,7

Jlokatop motepu Meranna JIIIM-42 pa6oTaeT ¢ omHo- u Tpex-
KUTBHBIM KabeseM ¢ 11060l KapoTaXKHON cTaHLHeH

Annapamypa mexanoaxycmuyuecxozo xapomaxca CMAIII-42
npegHasHayeHa 17151 U3MepeHMs] M3MeHeHHH BHYTDPCHHETo auaMeTpa
obcannbix konoHH ¥ HKT, sbisieiieHHst MecT Mx MoBpexaeHHid, ollpe-
AeTeHns 3aKOJIOHHDBIX TEPeTOKOB ITyTeM pPelMCTPALMH aKyCTHYECKHUX
CHIHAJIoB B CKBaXXHHAX; BblJEJNEHHsT HerepMeTHYHOCTEH B MY(DTOBBIX
CoeIMHEHMSAX M JedeKTHBIX ydacTkax oOcaaHbIX KOJIOHH IPH KOM-
IJIEKTOBAHMY C TMAPOAHHAMUYECKUMM METOLAaMU

AKycTHYeCKMe LIYMbl PETHCTPHDPYIOTCS € MOMOUIBIO IIHPOKOIIO-
JocHoro npueMHHKa Arnapatypa CMAIII-42 uMeeT BbicOKylo pa3-
PEIIAIoULYI0 CIIOCOBHOCTL ¥ YyBCTBHTENBHOCTD NPH M3MePEHHH BHYT-
PeHHero jAuaMeTpa Tpyb M aKyCTHYCCKMX CHrHaloB, paboTaeT Ha
TPexskMibHOM Kafene, a ckBaXMHHBIA npubop cHabxeH Tpems
YIPaBIseMbIMH C TNOBEDXHOCTH CMEHHBIMU M3MEPHUTENbHBIMM pPhiva-
ramu
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Texnuyeckue xapakrepicTukd CMAIII-42

MancuManbnas remneparypa, °C 125
Maxkcumanbhioe Jas 1eHie, MIla 35
MakcumanbHas JTHHA Kabeta M 4000
IMorpetunocTs n3Mepenus auaMerpa obcaguux tpy6 i HKT, v +1,0

Yitc 10 H0T10C PErHCTPaALMI AKYCTHYECKHX CHIHAIOB 6
YacToTHblit AHanmazod I'm 10+30000
HOanna, MM 2350
HNuameTp, MM 42
Macca, kr 26

Huoyxyuonnvui degpexmomep xononns: UJIK-107(127) npexnHa-
3HayeH 1751 KOHTPOJs KadyecTBa NnepgopaluM M BbIsABIEHUS NMOBPEX
JeHMIT 006CanHbIX KOJOHH (TIOpbIBOB, TPEIIMH, CKBO3HbIX MpOpXKaBie-
HHMH ¥ ApYrHX AedeKToB TpyO) B CKBaXKMHAX, 3allONHEHHbIX OYPOBBIM
pacTBOPOM, Bo10i1, ra3oM, HedThIO M MX cMecsaMu B ornuuMe oT H3-
BecTHbIX Npubopos MK-107(127) nossonsier obHapyxuBaTb Tpe-
UIMHBL KaK MpPOJIONbHOH, TaK U IONEpeyHoH OpPHMEHTALMM MO Teny
TpYD ¢ OIHOBDEMEHHOI <«IIPUBA3KONH» MX K My(DTOBBIM COEIUHEHHSIM,
4TO, B CBOIO Odepellb, NO3BOIUT BHIOMpaTh Hanbomee ahdeKTHBHYIO
TEXHOJIOTHIO PEMOHTHO-BOCCTAHOBMTENbHBIX paboT

Texunyeckne xapakrepucruxy HIK-107(127)

JlMaveTp HcCIeayeMbIX KOTOHH, MM 1397 146, 168
HapyxH&lit AHaMeTp CKBRXKHHHBIX NPHOOPOB, MM 105, 127
Hanna, MM 1970 2300
Macca, kr 50-70

[TpotsxkeHHOCTs (B MM) BbigBJIeHHBIX JedexToB B 140- H
146 MM KojoHHAX

IPOAO THHOM OpPMEHTAITHH 50

onepevHoil OPHeHTALMH 70
[TporskeHocTs (B MM) BHISBAeHHBIX fAedekToB B 168 Mwm
KO TOHHaX

HpPOJO ThHOI OpHeHTAlHK 70

nonepedHolt OpHEHTAlHH 80+100
MabprrouHoe gaB1eHne L1 CKBOXKKHHHOTO Npubopa, MIla Hdo 50
Temneparypa oxpyxawomelt cpeasl, °C 125
Hanpssxenne nuraHns HasemHolt annapatypsl, B 2201§§
YactoTa ToKa mutaHud, I'u 5015

IMoTtpef 1emMas MolHoOCTh, Br 170



3APE3KA U BYPEHUE
BTOPOIOo CTBOJIA

BckpblBaTh «OKHO» B 3KCILTYaTaUHOHHOIT KOJOHHE DEKOMeHAYeT-
csl B MHTEpBaJaX, KOTOpble CJIOXeHBbl TMHMHUCTBIMU nopofamu, Ilep-
BOHaYaJbHO KOJIOHHY IIAGJIOHMDYIOT, 3aTeM C TNOMOLIbIO JIOKaTopa
My(dT ONpefeNSIIOT MeCTOHaxoXzeHue My(dT 3KCIIYyaTallHOHHOH Ko-
JIOHHBI, MEXJY KOTOPbIMH NPEANonaraeTcs BCKPbIBaThb <«okHo» [lo-
cJle 3TOTO0 YCTaHABJIMBAlOT LEMEHTHBII MOCT M CNYCKAIOT OTKJIOHH-
TeJib, IPH NTOMOUIM KOTOPOro U MPOBOAUTCSA 3ape3Ka BTOPOro CTBOJA

Orwionutens Tuna O3C npencrtasaser coboil NJIockuit uip xe-
n06006pa3nbiil kauH (puc 14 1), KoTopblii CIYCKAOT Ha OYpPHIbHBIX
Tpybax Cnyck BeayT ¢ He(OMbLIOH CKOPOCTHIO ¢ KOHTpPOJEM MO TU-
paBnaudeckoMy wHaukatopy Beca (I'MB) Ilpu poctuxkeHun xpoBiu
IIEMEHTHOrO MoOCTa CpabaTblBaeT TeneCKOMHYeCKOe YCTPOMCTBO,
IMHUILKYA CPE3aI0TCS U OTKJIOHMTENb, MepeMelllasich BHU3, 3alleriseT-
¢ nmnawkamMy X kosnoHHe Ilocne aToro peskoit nocazkoll MHCTpY-
meHTa (80—100 xH) cpe3saioT 60aThl, KOTOpblE COEAUHSIIOT OTKJIOHH-
TeJlb C KJIMHOM, M MOAHUMAIOT OYpuibHble TpYObI € KJIMHOM, OCTABUB
TakMM 06pa3oM OTKJIOHHTeNb Ha 3aJlaHHOM riaybuHe

B T1abn 14 1 npuBoaATCcS TexHMYeCKMe XapaKTEPUCTHKH OTKJIO-
HeHU#

Jlns BCKpbITUS <OKHa» NpPUMeHSIOT (pesepbl-paiibepbl Tuna
OPC, TexHHYecKHe XapaKTePUCTUKH KOTOPbIX JaHbl B Tabn 14 2

3ape3Ky <«OKHa» HaunHaioT paiibepoM ¢ HaUMEHbIINM AMAMETPOM
npu Harpyske 20-30 xH u w4yacroTe Bpawenus portopa 40-
60 06/Mun C yraybieHyeM 4acTOTy BpallleHMsl pOTOPa YBeJIHYUBAIOT
no 50-70 ob6/MuH npu Toit ke Harpy3ke I[locne BCKDBITHSL <OKHa»
anHo#t 1,4—1,6 M OT KOHIIA OTKJIOHMTENs1 YAacTOTY BpallleHHsl poTopa
yBenuuuBawT 10 90 o6/MuH, a Harpysky cHuxkaroT go 10-15 xH.
BropbiM paiibepom npu Harpyake 10-15 xH pacumupsior vnTepsarn,
NpoiiIeHHbI mepBblit paiibepoM mno Bcedl [JIMHe OTKJIOHHMTENS
TpetbumM paitbepoM 06pabaThiBaloT CTEHKH «OKHa» U obecreyuBaioT
BHIXOA B NMopoAy npu oceBol Harpyske o 10 xH u uyactoTe Bpaue-
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Puc. 14.1, Omxromnrens Tuna Q3C:

7 — nepeBOmHMK 1A COeAMHEHMS € OypiLibHOi
KOJIOHHON; 2 — Y3eT CIMYCKHOro Kiamua, 3 — yaea
KJIHHA-OTK.IOHMTEIsT; 4 ~ Y3€1 ONOPHM H 3aKpellle-
HHusA, 5 — 6oATHI I COEQHHEHMSA CNYCKHOIO KIHHA
C MHCTPYMEHTOM; 6 — BHMHT, NepIATCTBYIOUHI NPo-
HIBOTBHOMY TNEPEMEMICHHIO KJIHHA-OTKAOHMTCIS H
yala onopsl; 7 — 60aTH, DUKCHPYOUIHE NAAUKH B
YTOILTEHHOM MOJOXCHUH

“.....
N S/ it

ANNAS
vorss,
[ S LN

Puc. 14.2. YmiBepcatsHOe Bhipe3arolllee YCTpOii-
CTBO

AN
s

Hus poTopa 80-90 o06/MuH. 3HauMTeNbHble OCeBble Harpy3ku Ha
paitbep NpPUBOAAT K NpexXAeBPEMEHHOMY BBIXOAY €ro 3a KOJIOHHY W
YKOPayMBalOT ANHHY <«OKHa», YyTo MokeT NpPUBECTH K MoJOMKe OY-
PHIABHBIX TPY6.
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Tabanna 14.1

TexHUYECKHE XAaPaKTEPHCTHKH OTiUIOHMTeNelt st 3apeaku B Gypexss

BTOPOro COCTaBa

Makcumans- Janna, MM
Tun HEIH HapY- VYron ckoca
Kt AHaMeTp, xeoba kouH-
H ];M TP | OTKJIOHHTEIS vecKoft qacTIH
03C-146 108 4500 2500 2°30°
03C-168 136 4500 2600 2°30¢

IIpu Mcnonb30BaHMM YHHBEPCANILHOTO BBIPE3alolllero YCTpOHCTBa
(YBY) Heob6xomMMocTb NpHMeHeHUsl OTIJIOHUTeNnst u paitbepoB yc-
Kkmoyaercs. C NMOMOLIBIO YHMBEPCAJIBHOTO BbIpE3alollero yCTpoicTBa
NOJMHOCTHIO BBHIPE3al0T 4YacTh 0OCagHOM KOJOHHBI AJMMHOM 5-6 M B
HaMedeHHOM HHTepBajle 3ape3KH. 3aTeM C NOMOIIBIO ABYXUIAPHNPHO-
ro TypbunHoro otiiionutens OT21H-127 w BuntoBoro 3aboitHoro
aBuratens J[-127, cornacHo npoekTHOMY npoduir, 6ypaT BTopoit
CTBOJI C 33J]aHHBIM OTKJIOHEHHEM,

YHuBepcanbHoe Bblpesaiolllee ycTpoitcTBo (pHc. 14.2) npemHasHa-
YeHO /I TOJHOrO YAIEHWS 4acTH 3KCIIYAaTAUMOHHBIX KOJOHH
ouametpoM 168-219 mm. IlopureHb 2, UMelOlIMH OTBepCTHSL AJIA
Npoxoja NPOMBIBOYHON XHMIKOCTH, CHabXeH MeTaJlIoKepaMUyecKUMU
HacakaMy M YIUIOTHUTEJIbHBIMH MaHkeTamH. Bo3BpaTHast NpyxHHa
3 cAykHT Anst BO3BpaTa NopluHs 2 U ToiaKaTens 4 B UCXOQHOe I0JIo-
xKeHHe. Pe3upl 5 — cheMHble, DacnonaraioTcs B npope3sx Kopnyca 7
W yIepXKHBAIOTCS TOJMKATeNeM, NMAIbLAMU U OTMIOPHBIM KoJsibloM. [Ipo-
pe3aHue cTeHKH 00capHo# Tpy6bl OCYIECTBISETCS NPOPE3HBIMU pe3-
1IaMH, apMHUPOBaHHbIMU TBEPABIM CIIABOM, a TOpleBble Teaa TpyObl —
TODUYIOLIMMH pe3uaMu, cHabkeHHbBIMH 3aMeHsAeMbIMH TBepAOCILiaB-
HbIMK BcTaBKaMi. IIpoMblBouHast HAKOCTb, NPOXOAS uYepe3 OTBep-
CTHe B NOpIIHe, CO3aeT Nepenaj AaBjieHHUs, Nol AeHCTBUeM KOTOPO-
TO TOJKaTeNb BBIABHMIraeT pe3itsl U3 kopmyca. [Ipu 3ToM pe3up! noso-

Tabnuna 142

Texmyeckne xapaxrepuctikn dpesepos-pafibepoB is BCKPHITHS «OKHa»
B KOJIOHHE

Jnamerp Hau6oas- | Hanmens- Jltnna
Tun obcanroff | mwmit gma- | it Aua- i6e Macca paii-
KOJIOHHM, | MeTp pail- | Merp paif- P MMpa, 6epa, kr
MM Gepa, MM Gepa, MM
OPC146-1 146 110 47 430 12
OPC146-2 146 120 62 425 20,5
OPC146-3 146 120 95 431 255
OPC168-1 168 130 50 380 26
OPC168-2 168 142 70 496 40
DPC168-3 168 142 110 500 46
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Puc. 14.3. K onpeaenermo AanHbi Puc. 14.4. BeprukansHnifi paspe3 cxBa-
<«okHa» B obcaaHoil KoIoHHe XHHBI, B KOTODOH npoBeleHsl 3ape3ka H
Gypenne KoToporo cTBOJA

PayMBAIOTCH OTHOCHUTENLHO CbHEMHOrO ONOPHOrO KOJIbLA, KOTOPBIM
BOCIPHUHUMAETCSL PeaKTHBHASl CHMJa OT OCeBOil Harpy3ku npu Toplie-
BaHuM TPyGbl. BpauleHue ycTPoiCTBa OCYLICCTRISETCS POTOPOM.

TIpoBepky BHeapeHHUs Pe3loB B Teno 06cagHoit Tpybbl B Hauanb-
HbI TIEpHO;1 TIPOpe3aliisl «OKHa» MPOBOAST 6e3 Harpy3ku B TedeHHe
10—-15 muH. JanbHeiiee npope3aHue KOJOHHBI OCYIIECTBJAIOT TO-
CTeNeHHbIM yBeJHvyeHHeM 0CeBOH Harpysku Ao 5—10 kH npu pacxone
xuakoctn 10-12 am,

ITo mepe cpaboTky pe3LOB TOpLEBAHWE KOJOHHB! HPOBOJAAT YBe-
JMYeHWeM Harpysku or MHHMManbHoit 10 50 xH npu tom xe pacxo-
ne. JlavHa «OKHa» 3aBUCHMT OT JMaMeTrpa Mpope3aeMOil KOJMOHHbI, Yr-
Jla CKOCa KJIMHa OTKJOHMTENS, AMaMerpa U paboyeit anuHbl paitbepa.
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IIpumep 1. OnpeaennTh AJIHHY «OKHa» BCKPbIBAEMOrO KOMOMHM-
pOBaHHBIM paiitbepoM B 168-MM 3KCILUTyaTallHOHHOM KOJIOHHe ¢ TOI-
pmHoM cTeHkn 12 MM, B ckBaskuHy cnyweH skeno6oobpasibiit otT-
gionurens O3C1-168.

» Pewenue. JInviny oxHa [ (puc. 14.3) onpenensioT no gpopmyJe

[=D,ctga~4=% 1 (14 1)

2ana 2’

rae Dy — BHYTDEHHMH guaMeTp IPOpE3aeMoil KOJOHHBI, MM, O —
yrol ckoca KJMHa oTkjonuress, pasublit 2°30'; di - Haubosbumi
aMaMeTp paitbepa, paBHblit 142 MM, dy — HaMMeHbIIMI AMaMerp pai-
fepa, pasibiit 50 MM; £ — paboyas anuHa paiibepa, paBhas 420 MM.

[locraBus 3HaveHMs1 BEAMYUH, BXOASIHX B Gopmyny (14.1), 1o-
JIyIUM

s _ 142-50 420 _
[=144-22904 355436 0,0436+ > 2980,7 M.

TaxuM o6pa3oM, TMHA BCKPLIBAEMOrO «OKHa» paBHa 2,98 M.

IToce BCKpBITHSA <«OKHa» B 3KCILTyaTaUHMOHHONH KOJIOHHE IpPUCTY-
naioT k¥ 6ypeHu1o BTOoporo crsona. [l 3TOro mpexie Bcero Heobxo-
IVMMO OTIpe/leZIUTh, KaKHM JI0/DKCH ObITh MMHHUMAJbHBIH Yrosl HakJlo-
Ha HOBOTO CTBOJIA OT CTaporo, YToObl He MONACTh B 30HY BhIpaGOTKH.

B cBs3 ¢ TeM, 4TO NPOMBICJIOBast [IPAKTUKA He PacroJaraeT Me-
TOJaMH OMpejeseH!s] pa3MepoB 30HbI BRIPAOOTKHM, Ha NPaKTHKE pe-
KOMEHJyeTCsl TIPUHMMATh ONTUMAabHOe OTKJIOHEHWe HoBoro 3abos ot
cTaporo B npeaenax 13-15 M.

IIpumep 2. OnpenenuTb, KAKHM J0JKeH 6bITh MHHUMANBHELL yro
HakJioHa HOBOro CTBOJA OT €Taporo, YToObl He MoNacTh B 30HY BhIPa-
6oTkH, ecan B ckBaxkuHe ray6uHoit 1050 M, rie oTsepcTHs duibrpa
B uHtepBane 1040-1045 M, Heob6xonnMo NpoBecTn 3ape3ky u Bype-
HUe BTOPOTO CTBOMA € rAyGUHE 950 M.

Pewenue. 13 Tpeyronsuuka BCD (puc. 14.4) umeeM

tg o = CD/BC.

Otxiionenne CD npuHuMaeM paBHbIM 15 M, TOr/a MHHMMAIbHbI!
Yroi HakJiona

tgo =10 = - 8°30"
ga 055650 0,15, Te a=8°30".

Ilocne onpenesnedust ONTHMaNBLIOIO OTKJIOHEHMsA HOBoro 3afod oT
CTaporo npu 3apeske ¥ GypeHHMH BTOPOro CTBOJA ONPCACASIOT ONTH-
MasibHble NapaMeTpsl pexkiMa OypeHus BTOPOro cTBo1a.
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PexyM poTopHoro 6ypeHus XapakTepH3yeTcsli OCeBOW Harpyskoil
Ha M0J0TO, 4aCcTOTON BpalleHHst A0J0Ta B MUHYTY, KOJWYECTBOM M
KayecTBOM NoJaBaeMOM Ha 3a60M MpoMbIBOYHOM kuaxocTH. UToGbI
TMOJYYMTb BBICOKME NOKa3aTenu OypeHWs, HeOOGXOIMMO Hal A0JOTOM
YCTaHOBHUTb yTsDKeseHHble 6ypuibHblie TPYObl M 3a cueT 4HacTH MX
Beca nepenaBarh TpeOyeMylo oceBylo Harpysky Ha jozoTo. B npouec-
ce 6ypeHust oceBasi Harpy3ka Ha JOJI0TO He JosikHa npeBblmath 0,76
Maccol YBT.

IIpumep 3. OnpenennTh oceBylo Harpysky Ha [ONOTO JuaMeT-
pom 140 MM npu 6ypeHHH BToporo cTBoJa B NOPOLE CpeaHed TBep-
JAOCTH.

Pewenue. OceBasi Harpy3ka Ha JOJIOTO

P, = apF,, . (14.2)

rae a — IMIUpUyYeckuil k03 dHUIMEeHT, YIUThIBAIOWIMI BIAMSHUE 3a-
GofHBIX ycnoBHit Ha u3MeHeHue TBepgoctH (a = 0,3+1,59); p — TBep-
ocThb mopoasl, onpefensieMas no meroguke JI.A. Hlpeitnepa, Ila;
F, — niowaab KoHTakTa 3y6beB ZoJoTa ¢ 3afoeM, onpexeisiemass Mo
dopmyrne B.C. Oenoposa

F.=2ns, (14.3)
rae D — nuaMeTp f070Ta, MM; N — KO3(PQHIHEHT NepekpbiTHs, § —
NpUTYILIeHne 3yGbeB aonota, MM (Tabn. 14.3).

[MoncTaBuB 3HadeHUs! BeIUYMH, BXoAawWKX B dopmyny (14.3), no-
JY4UM

F,=101.095=665 aw’
Jins obecnedeHusi 0ObEMHOrO paspyuUIeHHs TOPOAbI TBEPAOCTHIO

no 1,1 MIlla pacyeTHast oceBasi Harpyska no ¢opmyre (14.2)
P, =081,1-66,5 = 58,5 xH.

Tabauua 143

XapaKTepHCTHKH BOOPYXEHHS CepHIHbIX 1ApOIICYHLIX JON0T
Ans ciwownoro Gypems Npy Hyn1eBOM NOTpYKeHiH 3y6uO0B B opoay

Tun noaota 5, MM n
1B-93, 1B-93T 1 1,04
2B-97C { 1,12
2B-97T 1 1,43
2B-118C i 1,05
2B-118T 1 1,80
4B-140C, 4B-140T 1 0,95
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Ilo CymecTBYOIIMM HOPMaM MakKCHMaibHas QONYCTHMasl Harpys-
ka Ha TpexuiapouieyHoe AojoTo AxametpoM 140 mm pasBna 100 xH
(Ta6JI. 14.4).

IIpumep 4. OnpezeUTh 0CEBYI0 HarpysKy Ha TpexiapolleyHoe
josioTo auamerpom 100 MM, eciv MokasaHust MHAMKATOpa Beca Nepel
HayasoM OypeHHs, KoOrja A0N0TO He KacaeTcs 3abos, 6110 paBHO 28
feleHUsIM, a KOra CO3faiM Harpysky Ha jonoTo — 25 jeleHusM.
OcHacTKa TaneBoit cucTeMbl 3x4, [MaMeTp TajneBoro xaHara 25 M.
JlonyctiM, 4To no AaHHbiM nacnopta [MB 30 nenenusM cootBeTcT-
ByeT Harpyska 3450 kr, a 20 menenusm — 1825 kr. Toraa cpeanss
nena onHoro fenenus I'MB mexay 20 u 30 neneHusamu ——————34501_01825 =
= 162,5 kr.

Harpy3ka Ha gonoto nipu 5 penenusix no [MB 162,5-5-6 = 4875 kr
~ 4,9 T = 49 kH.

Ipumep 5. Ha cxosnbko feneHuit 6YpHJbIUMK NOJKEH Pa3rpy3uTh
TaJleByi0 CHCTeMy, YTo6bl Harpyska Ha gonoTo cocraBuia 9 1. OcHa-
cTKa TaJeBoit cucTemnl 4x5, T.e. uucio pabouux ctpyd 8. Ilepen Ha-
yanoM OypeHus, Koraa A0JIOTO elue He kacaercsi 3abosi, [VIB nokasan
78 nesneHHUIt.

Pewenue. JlonycTuM, 4To No JaHHBIM nacriopta 70 neneHusm co-
oTBeTcTBYyeT Harpyska 7850 xr, a 80 aenenussm — 9240 kr. Cnexnrsa-
TeJbHO, L€HA OJHOro jAejeHHs B MHrepBaie Mexay 70 u 80 nene-
9240 -7850 _ 439 yr.

10
OnpeaenuM YUCIO AelieHWH, COOTBETCTBYIOLee pasrpyske 9 T:

Q

HHUAMUH

9000

== =2§8,1,T1.e 8 HUIAL
39.8 aene

Tabauua 144
OcuoBHbie MapaMeTPh! HAPOMEYHBIX AONOT 115 cluloWroro 6ypexns

Jlinna
J{namerp [Tpucoean- Jonyctimas
Juametp | ‘copnyea | mureabmas | PEPGOROTO | “ocenag - | Macea, ke
N 2070Ta, MM peabba wn | rPy3ka, kH
46 43 3-33 40 15 1
59 56 3-41 45 20 1,5
76 72 3-42 50 35 2
93 90 3-50 60 40 3,5
97 94 3-62 70 50 42
112 109 3-63,5 70 60 5
118 115 3-76 88 60 6,5
132 128 3-63,5 70 70 8
| 140 136 3-88 96 100 118
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CnenosaTeabHo, 4To6bl €O37aTh Harpys3ky Ha agonoto 9 1, Oy-
PWIBLIMK JoMXel aepxath no [MB 78 -~ 8 = 70 genenwuit.

3ajaBasich OCEBOW HArpys3koi Ha [OJIOTO, OMpeReNsiloT AJIHHY
VBT, kotopas HeobxoauMa s CO3AaHUs OTOW HArpysKi.

Harpyska na j10710To cospaetcs 3a cyetT 75 % Beca YBT ¢ yderom
obneryenus MX INpU NOrpyXkeHun B xkuaxkocTh, Mcxoass u3 a3roro,
aniHa YBT

KEy (14.4)

lypr Ty
‘Iysr(l - —P“)
P

M

rie K — xoacbdHUMEHT, yunTbiBaloluit npeBoiliedne Beca YBT nan
Harpyskoi Ha monoro (K = 1,25); P, — narpyska Ha aojoto, kH;
gvsr — Macca 1 M ¥YBT B pacrBope, kr/M; pp, — IJIOTHOCTb PacTBODa,
Kr/cM>; py — TUIOTHOCTh METAJLIA, KI/CM.

IIpumep 6. Onpenenuts anauny YDBT nuamerpom 108 mwm, 3amaBsa-
sicb oceBoif Harpysok 60 kH Ha monoto auamerpoM 140 mm. Hior-
HOCTb pacTBopa 1260 kr/m’.

Pewenue. llogcraBus vcxoAHble AaHHble B dopmyny (14.4), nony-
UM

1,25 60000

IYBT :4126?=141MM
01— —
6 [ 7850]

3abypuBaHHe BTODBIX CTBOJIOB M3 OOCAAHBIX KOJOHH JIHaMeTpOM
140-168 MM craporo ¢oHAa CKBaXKHMH NpeaycMaTpUBaeT:

fesopueHTHPOBaHHOEe 3a0ypuBaHMe BTOPOro CTBoOJMA M3 obOCaxeH-
HOM KOJIOHHOM YaCTH CKBa>XHHbI;

OpHEHTHPOBaHHOe 3a6ypUBaHue BTOPOro CTBO/IAa U3 06CAAHBIX KO-
JIOHH.



OBCALHDLIE TPYBbI

Jlna obecrieyeHus KperuteHWs CTBOJA CKBaXXMHbl B Hero CIycKaroT
obcantbie KOJOHHBI pa3iMyHOro HasHavyeHus. OHM cobuparoTcs
(CBMHYMBAIOTCS WM pexke CBApUBAIOTCs) M3 06CaiHbIX TPy6, pasiu-
YaoIMXCA 110 JMaMeTpy, TOJIIMHE CTeHKH, MapKe CTanaM, KOHCTPYK-
[IMH COEAMHMTENbHBIX JJIeMeHTOB, NPoduIIlo pe3bdbl U T.4.

OTeyeCTBEHHONH NPOMBILIEHHOCTBI0 HM3TOTOBJASIIOTCA  06CajHble
Tpy6bl CJedyIOMHX KOHCTPYKUMIA:

My(TOBble C KOPOTKOH W YAJHHEHHOII KOHWYeCKOH pe3bboii Tpe-
yronsHoro npoduias (TOCT 632-80 u API Spec 5CT);

mydTosbie THna OTTM ¢ xoHudeckoit pe3bboil TpaneuensaIbHO-
ro npodpuns (IOCT 632-80);

mydToBble Tuna OTTI ¢ xouuyeckoit pe3p6oit TpaneleUaansHOrO
npoduas M KOHHYECKUMH YIJIOTHUTENbHBIMH NOSICKaM{ Ha KOHLAX
3a pe3bboit co cToponsl MeHbinx AvaMerpoB (TOCT 632-80);

tina OTTM ¢ ymioTHUTENbHBIM TIPOTHBO3aJMPHBIM IOKPBITHEM
pe3nbul MydT (TY 14-3-1417-86, TY 14-3-1487-87);

no OCT 632-80 ¢ y3noM yIIOTHeHUS] U3 TNOJMMEPHOro MaTe-
puana (TY 14-157-11-98);

rnagkue 6esmydTobbie Tvna OI'1M ¢ pessboit (TY 14-3-714-78),

tuna OTTI ¢ noBpllIeHHOR MIACTHYHOCTBIO M XJaJOCTORKOCTBHIO
u MyodTel x HuUM (TY 14-162-4-94, TY 14-3-1505-87, TY 14-3-
1736-90),

MydTOBbIE C YNOpHOH KoHHYeckoil pe3nboit Tuna «BaTpeccs Tpa-
NeuenpansHoro npoduns (TY 14-162-13-95, TY 14-3P-29-2000);

paBHONpOXoAHble ¢ pe3nboil THma <«Barpeces (TY 14-161-169-
96);

tuna OTTM ¢ pesbboit THna «barpeces cTodkMe K cepoBoaOpOa-
HOMY DAcTpPecKMBaHMIO B Cpeje, Cofepxkallledl cepoBogopoil Ao 6 %
(TY 14-162-3-94, TY 14-157-47-97),

MydToBble 3nekTpocBapHule Tuna OTTM ¢ ynopHoii Koxuueckon
pesbboit u pe3nboii THna «Batpeces (TY 39 0147016.40-93);

tuna OTTT (ucnosHeHuve A) u MydTbl K HMM B XJaJ0CTOHKOM
UcrnonHenuu ¢ pesnboit (TY 14-157-24-92),
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MY(TOBble 37€KTPOCBapHblE € YMOPHOH KOHWYeckoH pe3bboil
«Barpeccy» u y3noM ynnoTHeHMs u3 nonMMepHoro Martepuana (TY
14-3-1732-90);

6eamydrosble TonctocteHHble Tuna OTTM ¢ pesnboit, Bbicoko-
npoutble (TY 39-0147016-28-92 unu TY 14-3-1487-87);

MmydToBble ¢ pe3bboit THna «bBarpecc» ¢ NOBbILIEHHBIM COMPOTHB-
nenvem cusituio (TY 39-0147016-40-93 n TY 39-0147016-63—-96),

mydToBble ¢ pe3bboit Tuna «BaTpecc» (no cneuubukaunu cra-
napra API Spec 5CT, TY 14-162-13-95),

mydToBble 6GecuwoBHsie TMna OTTM-B, ocnauwennbie pe3bboi,
yHUbUUMpOBaHHOK ¢ pe3bboit Tuma «batpece» (no TY 14-162-18-
96);

6eamydToBble Gecurorble THma CTT ¢ pe3bboBbIM coenvHeHHeM,
KOTOpoe sIBJIsieTCs aHasorom pe3nbnl THna FL4S no crannapry APL;

tuna OTTT auamerpoM 245 Mm M3 cTajau IPynnbl NPoYHOCTH P.

Tpy6bl obcaiHble H3rOTOBJSIIOTCA M3 CTald TPYNN NpPOYHOCTH
I, K, E, J 1 M, MexaHudeckue CBOHCTBAa KOTOPOil NpHBeieHb! B
Taba. 15.1.

CopTaMeHT OTeyeCTBEHHbIX 06CafHbIX TPYO W OCHOBHBbIE TeXHHUYe-
CKHe XapakTepUCTUKHU NpuBeaeHbl B Tabm. 15 2.

CopTtameHT 00cagHblX TPy6 OCTaJIbHBIX TEXHMYECKWUX YCIOBHit
nonHocteio cootBercTByer [OCT 632-80. Mexanuveckue cpoiicTpa
oTedecTBeHHbIX 06canHbIX TPY6 cBefeHbl B Tabn. 15.3.

CoptamenT obcaanbix Tpy6 no ctanzaptaM AHUW B ocHoBHOM co-
orBetctByer [OCT 632-80 no HapykHOMy aMaMeTpy, TOJILUHe
cTeHkH ¥ Becy 1 M Tpy6bl. B cranpapre AHM otcyrcTByoT TpV6HI
avaMetpoB 146, 324, 351, 377, 426 MM, HO uMeeTcs TpyDa pHaMerT-
poM 197 mM. Ilo cranmapram AHMU Bhinyckalotcs obcaznHblie TpyOb! ¢
TpeyroJibHoil KOPOTKOH M ANMHHHOK pe3bbamiu, pesbbamu Tuna «bar-
peccy U «IxetpeM Jlaiths, [IpoYHOCTHBIE XapaKTEPUCTUKH ITUX TPYD
npuseseHs! B Tabn. 15.4.

B cBasu ¢ TeM, uTo pe3bboBble coelyHeHMs obcaaHbix Tpyb He
Bcerfa obecneYMBalOT HalekKHYIO FepMEeTHYHOCTh 06cajHbIX KOJOHH,

Tabanua 151
Mexaeckse cBoiicTBa cTatn Aas ofcaaubx Tpy6

I'pynna npouHocTH cranu
I K E JI M

BpeMeHHoe conpoTusienue G,, MIla | 637 687 690 758 861
[Tpeaen rexygec o, MIla
He MeHee 372 490 551 655 758
He Go.ee 551 - 758 861 964
OtHocHTeabHOe YA THHEHHE &5, % 16 12 13 12,5 10,8

Tokazatens
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Ta6brnua 153
Mexamiyeckne cBOHCTBa CTaaH /IS OTevecTBeHHBIX o6canHsx Tpy6

[pymna npouHOCTH CTAMN

C pit I K E J M P T

[Moxazatens

Bpemennoe compo-| 527 | 668 | 550 | 700 | 703 | 773 | 879 | 1019 { 1125
iB1eane, MIla, ne

Meuee

[penen TekyyecTH,

Mlla:
He MeHee 387 | 387 | 320 | 500 | 562 668 | 773 | 949 | 1055
e Gozee 562 | 562 - - 773 | 879 | 984 | 1160 | 1265

JUIsl TIOBBILIEHHS €€, a TaKXe C UeJbl0 HOPMajibHOTO CBHHYHBAHUSA
obcannbix Tpy6 6€3 32AMpOB ¥ 3aeflaHMii 11OBEPXHOCTb peabh crenyet
NOKPbIBATD CIEUHMATBHBIMY YIIOTHHTE/BHBIMH COCTABaMH — CMa3Ka-
MH, KOTODbIE JOJKHBI NPOTHBOCTOSIT BBICOKHM KOHTAKTHBIM fAaBJe-
HHUSIM, BO3HHKAIOUIMM Ha TOBEPXHOCTH BHTKOB pe3bbbl B npolecce ee
CBUHYMBAIMSA U JOKDPENJIEHWS.

CBO#iCTBO CMa30K NpPeRoXpaHAaTh pe3bOoBble COeMHEHUS OT 3a]U-
poB 00eClIeyHBAETCS 32 CYET TAKMX KOMIIOHEHTOB, Kak rpaduT u ye-
yityatas Melb, a YILUIOTHSIOWASA CNOCOGHOCTh COCTaBa AOCTUIAETCS
MOCPeACTBOM 100aBOK CBMHLOBOrO TOPOIIKA M LMHKOBOH MNblUIH
(tabxa. 15.5).

BeinyckatoTcs Takxke obcagHele TpyObl CnenHanbHOro Ha3Hade-
Hus.

Ta6anna 154
IIpounocTible XapaKTEPHCTHKH UMIIOPTHBIX 06CanHBIX TPY6
TIpeaen tekyyectn, Mlla
Mapka
MHHMMATBHEN MaKCHMATBH R

H-40 276 552
¥-55, K-55 379 552
N-80 552 758
C-75 517 620
L-80 552 655
C-90 620 724
C-95 655 758
P-105 724 931
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Tabdauua 156
Texmityeckie Xapaktepuctiku Tpy6 mnos OTIM u OTIT c nomMMepHBIM y3aoM

yTUIOTHEHHA
Tpybda Mydra
Toustna
Juamerp . Nuaverp | Jl1mHa Myd-
Tpybut D, cérexgm Y Macca 1 m, MydTet Dy, | THI L, MM Macca, kr
MM 075 % LRl MOM KT +3 MM +3 MM
125 %
168 89-12,1 35,1 46,5 187.7 225 11,3
219 89-14,2 46,3-71,5 244,5 254 216
245 8,9-159 51,9-89,5 269,9 254 23,9

NMpumeuanne Qauua tpy6 L = 9500+13 000 MM, gonmyckaeTtcs B napTis TpyS
aamaolt 8000—9500 My 10 20 % u amuxodt 5000—8000 My 10 10 %

Tpy6o: o6cadnvte munoe OTTM e OTTT ¢ y3nom ynaomuenus
u3 nosumepitozo mamepuana (TY 14-157-11-98, TY 14-3-1667—-89
u TY 14-162-4-94). Ornuuurensioit ocobeHocTrio pe3nBororo co-
efMHeHHs SIBJIeTCS HalMM4Me B MydTax CrellMajJbHbIX IIPOTOYEK 7151
pasMelleHUs YIUIOTHWTEbHBIX KoJell M3 I0JMMepHOTO MartepHana.
Pasvepbl M MecTopaciionoxeHue Mporoyek ofecliedMBalOT HeH3MeH-
HOCTb 3KCILNYaTAUMOHHBIX XapaKTCPHCTHK Tpy6 Npu BhICOKOH repme-
THYHOCTH coeaHenus (taba. 15.6).

Octa/iblble reoMeTpHYecKHe MapaMeTpbl TPYO JI0MKHBI COOTBET-
cTBOBaTL TpeQoBaHusM, npuBejetiibiM B Taba. 15.7.

Tpy6bl Bcex rpyrm MpoYyHOCTH M3TOTOBJSIIOTCS B COOTBETCTBUU C
I'OCT 632-80.

Tpyb6ot obcaduvte Geamydmoevie muna OI'TM npeanasHaueHbl
[l CIycKa B CKBaKHHY B KadecTBe MOTAHHLIX KOJIOHH (XBOCTOBH-
KOB), HO MOryT GbITh HCNOJL30BaHbl M AJISI IKCILNYaTallHOHHBIX KO-
JIOHH B CKBaXMHAaX CO CTECHEHHBIMH 3a30paMH. B coegMHeHMH Tpyb
tina OT1M (puc. 15.1) ucnoab3oBatia TpamedecuaadbHast pessba c
waroM 5,08 MM M paboueii Bblcotoii 1podpuas 1,4 mm. KoHycHocts

Tab6anua 157
TexHHyeckie XapakTepHcTHKH 06cagubix Tpy6 ™Hnos OTTM u OTTI

_ | Aomna tpa-

Ty | Jowep | A e | ey | e || Breor
Y ’ - w [ YTOS Hofl pe3bObl, p ’
MM MM peabdbl, MM N npy MM MM
140 1537 53 60 139,1 4,6
146 166,0 53 60 145,0 4,6
168 187.7 53 60 167,5 46
219 244,5 53 60 2174 4,6
245 269,9 53 60 2428 4,6
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N Puc. 15.1. Tpybm o6camumie
&\ Geamydrosme Hna OIIM ¢
12 TpaneteHaabHoH pessboi
\\‘ (TY 14-3-714-78)
W
. 1,4
U %
Ry 5,0:(4
f
i L
—_— =

Y

peabObl 1:12 ¢ yrasl HakjoHa 3° u 30°. [Iast yBeAMYEHUsT KECTKOCTH
My¢bTOBOro KoHla MpeJyCMOTpPeHa MOCA/Ka C HATATOM 10 CPe3aHHbIM
BepliMHaM Ipodhuisi pe3nObl hHa yyacTKe OT Havana cGera pe3blbl
HUIIeNBHOro KOHIA A0 yrnopHoro ycryrma. OCHoBHbIE pa3Mepbl Tpy6
tuna Ol'tM mnpuseaesnt B Taba. 15.8. KoHctpykuus Tpy6 THia
OT1M c pesnboit paspabotania ans adametrpos oT 114 g0 273 mu
M3roToBJIsieTcsl U3 ctaneit Bcex rpymnn npoyHocty mo TY 14-3714-78.

Tpybvt obcaonvie Mygdmoevie noeviwennoli KoOppo3UOHHOU
cmotixocmu u xaadocmotixocmu ¢ pesvboii muna <bampecc» us-
rotopJisitor mo TY 14-157-47-97 u3 craneil mapox 25<«Mscesiekr,
20«M>»cenexr 1 20«Cscestext (koppoauonno-croiikue), O/, 32I2(1),
3212 (obblyHoro vcrnonHexus). Huamerp 1py6 or 114 po 245 mm,
AnviHa ot 7,62 no 10,36 M 1 ot 10,36 10 13,0. Mexanuyeckue cBoit-
cTpa CTajieit IS aTUX Tpy6 npmpedenst B Tabn. 15.9. Tam xe npuse-
Aenbl cBOMCTBA CTAIM rpynmbl npouHocT M anst obcaaHbix Tpy6 M
My$PT K HUM B XJIAZOCTOMKOM MCMONHEHWH AuamerpoMm oT 114 no
245 mm o TY 14-157-24-92.

Tpy6o: obcadusie anexmpoceapuvie ¢ pe3vboti muna <«Bam-
pecc» U  Y3NoM YnAOMHEHUR U3 NOAUMEPNOZ0 Mamepuand
(TY 14-3-1732-90), uzobpaxetitble Ha puc. 15.2, npepnasHaveHbl As
KpeTIeHUs Ta3/IMPTHBIX M Ta30KOHAEHCATHBIX CKBAXKUH B AMana3oHe
temrepatyp or —-60 go +250 °C, a TeXHHYeCKHe XapakTePHUCTHKH
npuBegetnl B Tabn. 15.10. PazMeps! ¥ MecTonosokeHue MPOTOUEK s
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Tabauna 158
TeXHiYeCKHe XapaKkTepHCTHKH obcammbix 1py6 mamos OTTM u OTIT

6}in:;wle-rp JnameTtp
Ycnoe- JIBIUIOTO KOHHYE-
el Aua- | Auamerp | Toaumna | ocHoBaHmuA ftml;;; CKolt ﬂe;l[:g:,
MeTp Hapyxk- | crerku S, | koHyca peab- H%N BHITOYKH Mp &ropok
Tpybnt D, | b, MM MM 6n 1o RuI- peile ' | B nmocko- l!zcm MM‘
MM ne.;bKoi CTH TOp- ’
YacTH, MM a, MM
114 114,3 8 109,5 66 109,3 82
. 9 109,5 78 109,3 82
127 127,0 8 1222 66 122,0 82
9 1222 78 122,0 82
140 139,7 8 134,9 66 134,7 95
9 1349 78 1347 95
10-11 134,9 90 134,7 95
146 146,0 8 141,2 66 137,1 95
9 141,2 78 1371 95
10-11 141,2 90 137.1 95
168 168,3 8 163,5 66 159,4 95
9 163,5 78 1594 95
10-12 163,5 90 1594 95
178 1778 8 1730 66 1689 95
9 173,0 78 168,90 95
10-14 173,0 90 168,9 95
194 1937 8 1889 66 184,8 95
9 1889 78 184,8 95
10-14 188,9 90 184.8 95
219 219,1 9 2143 89 210,2 95
10-12 214,3 90 210,2 95
245 2445 8 239,7 66 235.6 95
9 239,7 78 235,6 95
10-14 239,7 90 235,6 95
273 2731 8 268,3 66 264,2 95
9 268,3 78 264,2 95
10-12 268.3 90 264,2 95

pasMelleHHsT YMJIOTHUTENbHBIX KoJell ofecrneyuBaloT BBICOKYIO rep-
METUYHOCTb COEAHHEHMS. DKCIJIyaTAlMOHHble XapaKTePHCTHKY TpyO
aHasnorvunbl TpybaM no TY 14-3-1667-89.

Tpy6ot o6caduvie muna OTTM Geamygpmoevie moacmocmetrrivte
¢ pesvboii, evicoxonpounvie (TY 39-0147016-28-92) npeanasnave-
Hbl I8 KPEMJIEHHsI CKBAXHH C BbICOKMM BHEIIHUM CMMHAIOLWMM 1aB-
JderueM. OTAM4YMTENbHON 0COOEHHOCTbIO COENMHEHHS sIBJISIETCSI BBe-
JeHue B KOHCTPYKLUMIO pe3bObl AOMOJHUTENbHOTO YIUIOTHEHHS Ha
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Tabauna 159

TexsnIveckne XapaxTepucTHKH cTadefl 1A tpy6 NOBsuneHHOA KOPPO3IHOHHOR
cTolikocTi M Xiagocrolikocn o TY 14-157-47-97

I'pynna npoykocTh Tpyd

Kopposion- 1e7.
[oxasarens HO-CTORKOrO Obbranoro ncnoanera | 1° '1‘234’_1942 157
HCNOJTHERHA
J55 | K55 | J55 | K55 | N80 [ C95 M
Bpemennoe compo-| 517 | 655 | 517 | 655 | 689 | 724 862
etenne o, MIla|(52,7)](66,8)|(52,7)|(66.8) | (70,2) | (73.8) (87,9)
(xrc/cM?)
lMpexen  rexkydecTH
oy, MIa (xre/cmM?)
HE MeHee 379 | 379 | 379 | 379 | 552 | 655 758
(38,6) | (38,6) | (38,6) | (38.6) | (56,3) | (66.8) (77.3)
He bonee 552 | 552 | 552 | 552 | 758 | 758 965
(56,3) | (56,3) | (56,3) | (56,3) { (77.3) | (77.3) (98.4)
OTHOCUTEIbHO 20 20 20 17 16 15,5 113
yaiHense 8, %, He
MeHee
Treprocts, HRB, ue| 90 95 - ~ - - -
6o1ee
OtHolWenne G./6, | 0,80 | 0,83 - - - ~ -~
He Goee
YaapHaa  BS3KOCTh
KCV, (npomoaprsii
oépa:aeu; Tox /oM’
(krc/cM”), He MeHee
20 °C 147 120 - - - - 68,6
(15) | (2 (6,99)
-40 °C 98 98 - - - - -
(10) | (10)
=33 °C - - - - - - 392
(3.99)
=70 °C 69 69 - - - - -
)M

Tabamua 1510

TexunueckHe XapakTepHCTHKH 0Gcanublx MydToBHIX TPY6  peanbolt ima
«Batpeccs (cum. puc. 15.2)

) i Jsamerp mpo- | BeicoTa mpo-
mg:'eDTpMTEy I[x::leDTp :z{d’ II[“:; ;g T{T TOUKH Dnp, MM ) TOYKH A, MM
' ol “ 0,25 Mm 0,13 MM
146 166,0 81 146,5 4.8
168 187,7 81 168,7 48
245 269,9 86 244,6 48




Puc. 15.2. Tpy6m o6cannbie mydroBbie 3jtekTpo-
cBapHble ¢ pe3bboll THna <Dbatpecc» u yanom
YILIOTHEHHA U3 NojauMepHOro martepuata (TY 14-

3-1732-90) &)

AN

TOpLIE HUIIEJIbHOTO KOHLA W Tople Myd-
TOBOTO KOHLA, 00ecreurBaloliero BbICO-
KyI0 repMeTHYHOCTh Tpyb

TeoMeTpHuecKkHe NapaMeTphl 6e3MydTOBLIX
TOJCTOCTEHHBIX 06caambIx TPy6 Tuna OTTM

JnaMetp Tpy6sl D, MM 245 \
ToaugiHa CTERKH S, MM 24

NnuHa Hunnens b, MM 105

JlmnHa TpyOHI, MM 8000-12 000
Macca 1 M TpyOm, xr 130,8 &

b
N\

e

KputHyeckoe cMuHawollee aablieHye
aas Tpy6 rpynn npouroctu JI — 100 MIla,
M - 125 MIla PacuerHoe ruapasiuue-
CKoe fiaBJieHMe aJs Tpyd Ipynnm npoyHo-
cru JI — 102,6 MIla, M - 118,7 Mlla,
P - 1457 MIla

Tpybv: o6caonvie muna OTTM-B ¢ S
pe3avbotl muna « Bampecc» croiikue K ce-
POBOAOPOXHOMY DAacTpPECKMBAHUIO B Cpe-
Ie, coAepauteif cepoBoaopox a0 6 % (mo
obbeMy), Bulllyckawres mo TY 14-162-3—
94 nuaverpom 219 u 249 MM u3 cranu
rpymnbt npodHoct AC-75-2 (28TM), ¢
TOJNUIMHON cTeHKH oT 89 nmo 14,2 MM u
MHo#M ot 7,6 po 11,7 M. MexaHndeckue
cpoifcrBa ctanu (o; = 517+620 H/mm%
osp = 655 H/Mm’ oTHOCHTeNBHOE yasu-
Herre 18 %) ofiecmeunBaiotcs TepM0o0O-
pabotkoit Kaxpgas Tpyba M 3aroToBKa
s W3roToBieHHss MydT noaBepramoTcs
Hepa3pywaoleMy KOHTPOJIO C MOMOIUbIO
YJABTPa3BYKOBOTO M 3JIEKTPOMATHUTHOrO A€(GeKTOCKOIOB, a B cobpaH-
HOM BUfE€ — HCIbITAHHIO THAPABJIMYECKUM JaBJIEHHEM.

Tpy6v:t o6cadnvte muna OTTI e xnadocmotixom ucnonnenuu
IametpoM 245 MM (TY 14-162-4-94) npeana3HayeHH AJs KpenJe-
HUSI ra3oBbIX CKkBaxkMH B paifonax KpajiHero CeBepa M BbInyckaioTcs
U3 crand rpynn npoyHoctd /I, E, JT » M ¢ Tomumuoit crenku 10,
11,1 1 12 MM ¥ anusoit ot 8 no 11,7 M.

Tpybot ¢ pesvboii muna <Bampecc» (TY 14-162-13-95) usro-
ToBasiloTcsl Avamerpamu 168,3; 219,1, 2445 u 3239 MM u3s cramm
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rpynn npouHocty M, E, J1 © M ¢ tomuunoit creHkn ot 7.9 no
14,2 MM ¥ givHo# ot 6 1o 11,7 m.

Kpome Ttoro, mo TY 14-162-18-96 w3 cranu rpymn npoy-
Hoctt AK-55 u AN-80 uzrotosssiiorcst Tpybnl AamerpoM 324 MM
C ToJuHOM crenxyt 9,5 MM ¢ pesbboit Tuna OTTM-B, 11 1 124 MM
c pe3nboit thma <«Barpeccs, 14 Mm ¢ pessboit tuma OTTI-BV.
KoHTpoap kayecTBa M3IroToBJeHHbIX TPYDO OCyLIECTBAseTCs onpec-
COBKOH KaxAoil TPyObl M mNpOBEpPKOl METPONOTHYecKUX Mapa-
METPOB,

O6cadnvte mpybo: cmanvuvie Gecwosnvie 6GeaMygmogovie ¢
pesvboevim coedunenuem muna CTT siBrsiiotcs 6amxaifiuMM aHano-
roM pe3sbnl THma FL4S, npenycmorpertoit crangaprom API. OcHos-
Hble MapaMetpbl obcagHbix Tpy6 ¢ coeamnenuem tma CTT (TY 14-
157-61-99) npuseaennl B taba. 15.11, 15.12. [locraBasiorcss TpyOHI
anuaoit ot 10 mo 11,3 M b0 No COrJacoBaHMIO € 3aKA3YMKOM OT
6,92 no 10,0 m.

Coepunenvte tuma CTT npepcraBisieT coboif  KOHCTPYKLMIO
CoeMHEeHUs TPyO C OAMHAKOBBIM HapyXHBIM AlaMeTpoM s 006-
cagHOM TpyObl — XBOCTOBMKA (MOTalHOM TpyOHOI KOJOHHBI), mpea-
Ha3HayeHHOro AJIT PEMOHTHBIX paboT Mpi BbICOKOM AaBJeHMH. Breur-
HU JuaMeTp TPy6 obecneyuBaer MpOX0OXKAEHHE B HAKJIOHHO HaIlpas-
JleHHble CKBXXKUHBI M TIOJBEM LIEMEHTHOTO pacTBOpa Ha TpebyeMylo
BBICOTY, B TOM UYMCJe g0 YcTbsl. st yayqiieHUs 9KCIIyaTalluoHHBIX
xapaKTepucTuk B coegHenur tina CTT ucnosb3yloTcst ROMOJHU-
TeJIbHble KOHMUECKHE IIOBEPXHOCTH, KOTOPHIE NIPU TMOCAJKE C HATATOM
CO3JAI0T VIUIOTHEHHsA THMNa Metaun — MmeTaml. [Ipu cBHHYMBaHuM
COeAMHeHMsI YMOpHbIE TOPLb! HUMIEJBHOTO M pacTpyOHOro KOHLOB
KOHTaKTHPYIOT Apyr C APYroM, CO33aBasi BhICOKHE KOHTaKTHble IaB-
JIeHMM Ha YIOPHBIX MOBEPXHOCTSX COENUHEHUH, 4To obecriednBaer u
JOMNOJIHUTENBHO CMOCOOCTBYET TepMeTUYHOCTH coeadHeHUs. /[las
NPUAAHUS COCOMHEHWIO Jydllelt KeCTKOCTH, MpeJoXPaHeHHs pac-
TpyOHOI YacTH MpH CBMHYMBAHUM COEAHHEHUS C Ype3MEpHBIM Kpy-
TSAIMM MOMEHTOM YIMOpHBIe TOPLIB! CKOMIEHBb! Noa yraoMm 150° u 06-
Pa3yloT 3aMbIKaHHe 110 THIy «JaCTOYKHH XBOCT».

IIpy NPOMBICTOBBIX HCMBITAHUAX TPYOB! Bblaepkaad CI0XKHOE Ha-
TpyKeHue TPy AefiCTBUHM BHYTPeHHero fasienus 36,8 (rpymna mpoy-
Hoctu crand J) n 52,5 Mlla (rpynna mpouytocti cranu E), ocesBoro
pacrarupaomero ycunust 395,7 u 574,6 xH u uarnbarommx momen-
TOB, COOTBETCTBYIOMIMX MHTEHCHBHOCTH HCKPHBJEHUs: 5° Ha 30 M; 5°
Ha 20 m; 5° Ha 10 M.

HcnosnbaoBanue 06canblx Tpyb ¢ pe3boBbIM COeMHEHHeM THIa
CTT mno3Bo/iseT yCTpaHMTh Mpof/eMbl C PEMOHTOM CKBaXXHH C He-
FepMETHYHBIMM KCIUIYaTAUMOHHBIMM KOJOHHAaMH M 0fecleuMBaeT
BO3MOXHOCTb PEMOHTA HAKJIOHHO HaNpaBJIEHHbIX CKBaXHH.
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Tabauya 15.11

TexHHYecKHe XapaXTepHCTHKH fectionHbix 06caanbix 6eamydToBbx TpY6
¢ pe3b6oBbiM coeauneriem tuna CTT (TY 14-157-61-99)

Paamepun Tpy6 .
Mapka [pynma
JsaMeTp, MM Tonuuira Jlma, M cTaTH NPOYHOCTH
yCIOBHEI | Hapywmmii | CTEHKH
114 114,3 6,88 10,0-11.3 3602 JE
120 120,7 6,90 (Mo 10 % ot
140 1397 7.00 naptun 9,5-10,0) |

O6caanble TpyObl, BHIMYCKaeMble oTeYeCTBEHHBIMU 3aBOJaMM B
cooTBeTCTBUM C TpeboBanusMu cTaHZapta API Spec 5CT, uarortos-
JIIOTCA U3 CTAJM C MEXaHMYeCKMMM CBOMCTBAMM, NPUBEIEHHBIMM B
tabn. 15.13.

B 2001 r. B Poccuu fbura phimyuwieHa onwiTHas maprtus (200 1)
obcagHbix Tpy6 thHma OTTI ¢ guamerpoM 245 MM M TOMUMHOHN

Tabamua 1512

OcHOBHble TeXHOJXOTHYeCKHe MapaMeTpPhl 6eclioBHEIX 06caaHbIx GeaMydToBHX TpY6
c peanboBrM coeaunerteM Tuna CTT

HuaMetp 1pyb, MM
114

IMokazarenn i 120 ] 140
[pynna npoyHocTH CTATH

a E a E i E

Ipounocts coeamuenns Ba pacta-| 50,5 | 73,3 | 533 | 774 | 629 | 914
KeHite, T
Maomaae omnacuoro ceuenust B co- | 1304,1|1304,1(1376,611376,6|1627,1|1627,1
€THHEHHH, MM
Paspymaromas Harpyska, T 871 | 91,7 | 92,0 | 968 | 108,7 | 1144
PexkoMeHyeMbiit 3amac MPOYHOCTH 14 1,4 14 1,4 14 14
Jmina xonOHKE npy 3anoxenHoM | 1990 § 28590 | 1950 | 2830 | 19560 | 2850
3amace MPOYHOCTH, M’
PexoMenayeMBbi!t MOMEHT mpH CBHH-
9MBaHHH, KIC-C:

MHHHMATbHBIH 305 335 330 370 400 400

MaKCHMa 1bHBII 395 435 420 470 500 | 500

‘TIpOYHOCTE COSMHERHN HAa DACTSXKEHHE SBAETCSH MOKA3ATeTeM OT MMHHMATb-
HOTO TNpefiena TeKYYeCTH CTATH COeqMHEHHus.

“CrpaBoYHasd MHHMMATbHAA Pa3spPywaiol(ast HATPY3KA SBJIAETCSA IOKA3ATETEM OT
MHEHMAJIBHOTO Tpefeta NPOYHOCTH CTATH COEQHHEHHS.

*"CripaBovYHas ATHHA KOJOHHBI TpyO yYMTHIBAET PeKOMeHAyeMblit koabduuneRT
3amaca MPOYHOCTH M HE YYHTHIBAET BIHSAHHE TeMNEPATYPH, KPHBHIHH CTBOJA, HATH-
YHe W TUIOTHOCTb XKHIAKOCTH B CKBAKHHE, BIIMSAHHE NHHAMHYECKNX HAIrpy3oK INpH
Elycke Tpyb H T.A.
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Tadaxuua 15

Mexanuyeckue cpolictBa craqau no cravgapry API Spec 5CT

13

HNpeaet Tekyyectst o, Mlla Haumenbussit npe-
['pynma npourocTH J€e1 IPOYHOCTH mpH
crat HAMMeHbL Hanbo.TbIE PACTAXCHHH o,

MTla
H-40 276 552 414
-55 379 552 517
-55 379 552 655
N-80 352 758 689
C-75 517 620 653
L-80 552 655 655
C-95 655 758 724
P-110 758 965 862

Taé1una 15

14

Xumarieckiit coctas crann a1a 1py6 Tuna OTIT Ceepckoro tpy6Horo aaBoza

Mapka ctatu Cc Mn Si Mo v Al
32r2MOA 0,30~0,35]1,35-1,55 { 0,17-0,37 | 0,15 0,25 0,07-0,10 0,01
22X2M®BA | 0,20-0,25 | 0,40-0,70 | 0,17-0,37 | 060-0,80 | 0,15- 0,30 0,01
MNpononxenne tabdrl 1514

Mapka crain Nb Cr P S Nt Cu
32I2MOA - 0,25 < 0,025 £ 0,025 < 0,25 < 0,25
22X2MOBA | 0,04-008 | 1,7-2,1 < 0,015 £0,015 < 0,25 <025
L

cTeHky 12 MM u3 ctanu mapox 32I2M®DA n 22X2M®DBA (ans tpy-
6bl ¥ MyGhTB COOTBETCTBEHNHO) ¢ mpeaesaMy npouHocty 1000 MIla
(He Menee) M tekydectd 930—-1137 Mlla, oTHocsMxcst Kk rpymne
npoyHoct P mo TOCT 632-80. Xumudeckuil coctas craieil ais
oTux Tpyb npuseaeH B Taba. 15.14




UEMEHTUPOBAHUE CKBAXWH

B 3aBHCMMOCTM OT reojor4eckoro CTPOeHHsi MECTOPOXIEHHS U
YCJIOBHIl 3aIeraHusl TMPOAYKTHUBHBIX IIACTOB IPUMEHSIOTCS CIeAylo-
uMe crmocodbt LIEMEHTHPOBaHUS HE(DTAHBIX M [A30BBIX CKBAXHH: O1-
HOCTYIEHYATOe, ABYXCTYNEHYATOe, MAHXKETHOE, LIeMeHTHPOBaHUE XBO-
CTOBMKa, oOpaTHOe IleMeHTHpOBaHUe, lIEMEHTHpOBaHME 0] AaBJie-
HHEM,

CyLIHOCTh KaXAOro M3 Ha3BaHHBIX CIOCOO0B LEMEHTHPOBAHHS
CKBaXMH 3aKJTIOYaeTcs B 3aKayke lIEMEHTHOrO pacTBopa B 3aTpyOHoe
MPOCTPAHCTBO CKBAaXXHMHBI 71 TOTO, YTOOB! MpPH MMOMOUM 3aTBEpAEB-
Iero LeMeHTHOro KaMHs Co3JaTh IPOYHYIO MepeMblyKy, pasobuiato-
L[YI0 BCKPBIThIe HeTSHbIE WM ra30BbI€ MJIACTHI OT BOISHBIK.

Mpolecc uEeMEHTHPOBAHMST CKBAXXMH OCYUIECTBJSAIOT C [1IOMOLIbIO
KOMILJIEKCa CrieliMajibHoro o6opyaoBaHMsi, KoTopoe obecrieynBaeT
JAOCTaBKY MOPOLIKOOOPAIHOro TaMIIOHa)XHOTO MaTepuala Ha 6ypo-
BYIO, MEXaHHM31POBaHHOe NPUrOTOBJEHHE TaMIIOHAKHOTO pacTBOpa M
HarHetaHHe ero B 3aTpyOHOe MPOCTPAHCTBO CKBAXHHBL

Jlns1 JocTaBKM TaMIOHAXHBIX MaTepHalloB Ha OYDOBYIO MpHMeHS-
10T LeMeHTHO-CMeCHTe IbHble arperaThl M ManlMHbI, LeMEHTOBO3bl C
NHEBMATHUYECKOH CHCTEMOH Da3rpy3kH, a TakiKe FPY30Bble aBTOMOOU-
JI¥, eC/IM TaMIIOHAXKHBIHA MaTepyas 3aTapeH B MElKH.

Jn1st MexXaHHM3MPOBAHHOI'O MPHUIOTOBJIEHHS TAMIIOHAXXHOIO PacTBO-
pa MCMOJB3YIOT LIeMeHTHo-cMecHTesbHBle MaliuHel (CMH-2, YC6-30
M ap.), uemeHtupoBoutble arperathl (LLA-320M, 11A-320A, 3LIA-
400A, 4AH-700 u np.), cranuun koHtposs (CKIU-2M, CKLI2M-80)
M OCpPEeAHHTENBHbIE EMKOCTH.

16.1. CXEMbI PASMENIEHH
H OBBSI3KH OBOPYJOBAHUSI ITPH HEMEHTHPOBAHUH
CKBAXKHH (CPABHUTEJIBHBIE)

B pasmiuHbIX HedTera3oBblX palioHaX MpPHMeEHSIOT HECKONBKO OT-
JIMYAOUIMXCA APYr OT Apyra TeXHOJIOTHYECKHX CcxeM MpHUroToOBJIeHUs
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M HarHeTaHHWsi TaMMOHaXKHBIX PACTBOPOB. JTO OTJIHMYME BbI3BAHO Crie-
uMHKOI Teonoro-TeXHHYeCKMX, a HMHOTAA M KIMMAaTHYeCKHX YCJO-
BHil gaHHOro paitoHa, YyTo 06YCNOBJMBAET BBIOOD THIA KOHCTPYKLMH
CKBXMHBI, Criocoba LEeMEHTHPOBaHMsT ¥ TaMMOHAXHOTO MartepHala
IJIS KaXJOI0 KOHKpPEeTHOTO paitona.

OrnMyme 3THX CXeM 3aKJII0YAeTCs B MCNOJIBb30BaHMH PasnMyHOro
4iCIa LeMEHTHPOBOYHBIX ArperatoB M LEMEHTHO-CMeCHUTeJIbHbIX Ma-
UMM, a TakXe B NPUMEHEHWH CreUHasIbHBIX YCTPOMCTB MJIM MeXa-
HU3MOB, TOBBHIILAIOMMX KadecTBO PacTBOpPa MM LEMElTHPOBaHUA B
HeJOoM, a TakkKe YAYYLAoWMX YyCJAoBUS TPyAa o06CayKMBaiollero
nepcoHasa. CxeMma 06Bsi3ku 060py/A0BaHMs TP HCroNb3oBanuu 20—
40 T cyxoro TaMIOHaXHOro MaTepuaia AJsi MPUTOTOBJIEHMS PacTBOpa
npuBeseHa Ha puc. 16.1,
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Puc. 16.1. CxeMa 00Ba3KH arperatoB npH LeMEHTHPOBAHMH CKBAKHMH € HCNOJB3O-
BanHeM 20~40 T cyXoro TaMIoHaXHONO MaTepHana:

I — nBHKeHHE TAMIOHAKHOTO pacTBopa; [] ~ ABMKEHHe MPOAABOYHOI KHMAKOCTH; T —
LUEMEHTHo-eMecuTelbHas MamuHa 2CMH-20, 2 - uemeHTupoBoumslii arperar
1JA-320M; 3 - ueMentnpoBounmii arperal 3I[A-400A; 4 - 610k Manudoabga
1BM-700; 5 - cTaHUMS KOHTPOAA LEMEHTHPOBAHIA; 6 —~ LIEMeHTHPOBOYHAA T0Q/IOBKA
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Mpu ucnonb3oBanuu 40-60 T cyxoro MaTepuana st NPUroTOB-
JIeHHsl M HarHeTaHHUs TaMIIOHAXXHOTO PacTBOpa NMPHUMEHSIOT Oosbliee
YUCJIO arperaToB, NMO3BOJSIOUIMX aKKYMYyJHpoBaThb BeCh CyxoH Mare-
pMan B Tpex Toukax 3aTBopeHus. Ecanm macca cyxoro matepHana
npesbliTaetT 60 T, H3MeHseTCs cXeMa OOBA3KM LeMEHTHUPOBOYHBIX ar-
peraToB M LieMeHTHO-CMeCHTeNbHbIX MalliuH (pHc. 16.2).

Bo Bcex 3TMX cXeMax, KaK NpaBWJIO, NpelycMaTpPUBaeTCsl Takoe
COOTHOUIEHNE MeXAY YMCIaMM UEeMEHTHO-CMeCHTEJbHBIX MalIMH H
1leMeHTHPOBOYHBIX arperaTtoB, NP KOTOpoM obecneunBaercsi Oecre-
peboiiHoe NpUroToBNeHHe M HarHeTaHHe TaMIIOHaXKHOrO PacTBopa B
CKBaXUHY ¢ 3afaHHBIM TeMnoM. OOBIYHO ¢ OAHOH LEMeHTHO-
cMmecHTenbHOM MawMHo 2CMH-20 paboraloT iBa LleMeHTHpPoBOY-
HBbIX arperaTa, OAMH M3 KOTOPBIX (MMEOLIHI BOAOMNOJAOLIMI HACcOC)
nojaeT XMJIKOCTh HAa 3aTBOPeHHMe B TMAPOBAKYYMHOe CMeCHTesbHOe
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Prc. 16.2. CxeMa 06BA3KH arperaTos npy LEMEHTHPOBAHMH CKBAXKHH € HCIOIb30OBA-
HHeM Gonee 60 T cyxoro Marepuana (o6o3Hadenne cM. puc. 16.1)
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Puc 16 3. Cxema o6BA3KH arperaToB NpH LEMEHTHPOBAHKH CKBAXXHH O0j1€rvyeHHbIM
TaMNOHAXKHBM DaCTBOPOM € HCNOIb3IOBAHHEM OCPEAHHTENRHON €MKOCTH W pe3lep-
Byapa JUISl 3aTOTOBKH XHIKOCTH 3aTBOPEHHA

| - IBMKeHHe XHAKOCTH 3aTBOPeHHA T — leMeHTHo cMecuTeabHast Mawmnda 2CMH
20 2 - uemenTHpoBouHnii arperat LA 320M 3 — nemenmpoBouHmi arperat 3L[A
400A, 4 — 610k Manudo1baa 1BM 700 5 — craHuna XoHTpojsa ueMeHTHPOBaHHA
CKIl 2M 6 — ueMenTHpPOBOYHas TOJIOBKa 7 — OCPEAHMTENbHA’ €MKOCTb, § — pesep
Byap

YCTPOMCTBO 1leMEHTHO-CMECHTebHOM MalllMHbl, a BTOpoil (He MMelo-
M BOJOINOAAKOIET0 HACOCA) BMeCTe C IepBbIM HarHeTaeT TOTOBBIH
pacTBop B ckBaxuHy IIpHM 3ToM cymmapHasi mojaya >KMAXocTH (1O
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Puc. 16 4. CxeMa 06BA3KH arperaToB ¢ UCNOJAb3OBAHHEM ABYX eMKOCTEl BMECTHMO-
CTBIO N0 25 M™ A8 aKKYMYJTHPOBAHHA XHIKOCTH 3aTBOPEHHSA

I — mBIXeHHe TaMIOHKHOTO pacTeopa, JI — ABIXKEHHE KIIKOCTH 3aTBopeHuA, 1 —
LUEMEHTHO cMmecHTe TbHas MamnHa 2CMH-20, 2 — uementipoBoynmit arperat LA
320M 3 - uementuposouHnii arperat 3L1A 400A, 4 — 610k Manudonsaa 1BM 700,
5 - cranumua xonTtpons uementuposauua CKI] 2M, 6 - uementHpoBoYHAsA romoska,
7 ~ eMKOCTB

NacNoOPTHBIM AaHHBIM) JBYMS arperaTaMM HeCKOJbKO 6o0Jbllle Mpou3-
BOAMTENBHOCTH leMeHTHO-CMecMTeJbHOH MallMubl Kak npasuio,
IJIst TIPOJaBNMBaHUs BepXHel pa3jleNUTeNbHON NMpoOKH HUCMONB3YIOT
arperat 311A-400A, xoTtopbiif 06BS3bIBAIOT C LIeMEHTHPOBOYHOH Tro-
JIOBKOH

B paanuunbix paffoHaX crpaHbl AN NMOBBILIEHUS Ka4eCTBa LeMeH-
THUPOBAHUS, a TAKXKe B CBI3H CO crieUMPHUECKUMH YCIOBUSMH CXeMbl
06Bsi3kM 060pYOBaHMS HECKOABKO BHAOM3MeHs0TCa YacTo MCmonb-
3YI0T OCpeAHUTE/NbHblE eMKOCTH, CMOHTHPOBaHHBIE Ha aBTOMOOWIe H
HMeolliMe mMepeMelllMBaoIIMe YcrpoitctBa IIpexkie ueM mnogath B
CKBa)XKMHY, PacTBOD HeKOTOpoe BpeMsI IepeMellIMBAIOT B 3TOH eMKo-
CTH, BC/eJCTBHe 4ero YJydlllaeTCsi €ro OAHOPOJHOCTb, YTO BeChbMa
CYILleCTBEHHO J1JI1 MOBBILIEHHS KayecTBA LleMEHTUPOBaHHS

Ha puc 16 3 noxasana cxeMa pacCTaHOBKU M 06BsiakM obopyno-
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Puc. 16.5. CxeMa 006BA3kH 060pyAOBaHHA NPH LEMEHTHPOBAHHH C HCIONb3OBaAHHEM
AnA aKKYMYJIHDOBAHMA >KHAKOCTH 3aTBOPEHMS MepHBIX eMKOCTelf 1eMEHTHPOBaHMA

arperaTos:
I — nBIKEHHE TAMIIOHAXKHOTO pacTsopa; /I — ABikeHue BoAm, /1] — HBHXKeHuMe mpoja-
BOYHOH XHAKOCTH (ocTaltbHEe 0GO3HAYeuusn cM. puc. 16.1)

BaHUS NPH LIEMEHTHPOBAHHUM CKBAXHMH O6/erYeHHBIM TAMIOHAXHBIM
PACTBOPOM C MCHOJIb30BAHHEM OCPeNHMUTENbHOM eMKOCTH M pe3ep-
Byapa BMeCTMMOCTbIO 40 M’ /1 3aTOTOBKH BOJB 3aTBOPEHMUSL.

WHoraa Ans aKKyMyJHPOBaHHUA XMAKOCTH 3aTBOPEHHS MCIIO/b-
3YIOT TNepeJBHXKHBiE €MKOCTH, BMECTHMOCTb KOTOPBIX MOXeET ObITb
paszauyxoit (puc. 16.4).

Korga Her BO3MOXHOCTH AJ aKKyYMYJMDOBAaHMS >KMAKOCTH 3a-
TBOpEHUS NPUMEHUTb CTalMOHAapHble HJIM IepeABHXKHbIE €MKOCTH,
Toraa Ans 3Toil LeiM MCHOJb3YIOT MEepPHbIe eMKOCTH 1IEMEHTHDPOBOY-
HBIX arperatoB. B 3ToM ciydae 4McJIO 1IeMEHTHDOBOYHBIX arperaTos
pesko BospacTaetr (puc. 16.5). [Ipu paboTe no 3ToH cxeme mocne
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Puc. 16.6. Cxema pasMewlenuss u OGBA3KH OGOPYJIOBAHHS MPH LEMEHTHPOBAHMH
CKBRJKHHhI C PaCXaXXKHBAHHEM KOJNOHHbI:

1 - neMenTHo-cMecuTe1bHas Mamy#a 2CMH-20; 2 ~ nemeHTHpoBOuHBLY arperat 1A-
320M; 3 - uemenTHpoBouHHIl arperar 311A-400A; 4 - 610k Maxndonbaa 1BM-700;
5 = cTaHuMs KOHTPOAA LEMEHTHPOBAHHS;, 6 — LNEMEHTHPOBOYMAs [ONOBKA, 7 — Map-
HMPHHe 3BEHbS THOKOTO METALIHYECKOrO NIJaHra; 8 — CTOSK

NPUTrOTOBJIEHMST W HaTHeTAaHMS TAaMMOHAKHOTO PacTBOpa IIPH ero
NPOAaBIMBAHHU CMeCHTeJbHblE MALIMHBI M 0OBA3aHHbBIE C HUMH Lle-
MEHTHPOBOYHbIE arperaThl MOryT ObITb OTCOEAMHEHBI W OTIPaBJieHbI
Ha ba3y.

Ha puc. 16.6 npeacTassiena cxema pacrosoxenusi obopynoBaHUs
H OTZeNbHBIX YCTPOHCTB, 00eCeYHBAIOLIMX PacXaKMBaHMe KOJIOHHBI
B Ipoijecce HaTHeTaHHMs >KHAKOCTH NMPH LleMeHTUPOBaHHH.
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A1 pacyeToB MPUHMMAIOT PeaJbHO AOCTHXKMMble peXXHMbI pabo-
Thl IEMEHTHPOBOYHBIX arperaros’

JuameTp nopuins, MM 100/110°
Brkoouennan nepesaya V/IV
Jas1enue, MIla 9/13,5
INponssoaTebHOCTD, N/C 10,5/19,5

MaxcimaIbHo flonycTHMOe JaBIeHHe ¢ NPHHATHIMH nopmHsaMu, MIla 32/40

° B uucanTene npiselens MaHHble A1 arperata [1A-320A, a B 3HameHaTene —
ans arperata 3LIA-400A

Haubonee pacnpoctpaHenHass TexHOMOrMyeckast cxeMa (BapHaHT
1) (puc 167, a) npeaycMaTpvBaeT yyacTHe B Ipoliecce LieMeHTHpPO-
BaHMsL CepMHHOro LeMeHTHpoBodHoro obopyiroBanusa, Kaxnas ue-
MeHTIO-cMecuTenbHas MamMaa 2CMH-20 paboTaeT ¢ aByMs LeMen-
THUPOBOYHBIMM arperaTaMu, ofiMH U3 KOTOPBIX MOXKeT He HMeTh BOJAO-
nogatwiero Hacoca (31LA-400A) Kax mnpaBuio, LeMeHTHPOBOYHBIN
arperat I1A-320 npu pabote Ha cxopoctu IV He obecneynBaeT oOT-
KauKy M3 LeMeHTHoro 6adyka BCEro KoJHYeCTBA 1IPHTOTABIMBAEMOTO
pPacTBOpa, NO3TOMY K OTKaykKe MOAKIOYAETCSt BTOPoit arperat 3JTo
TaKKe MPAKTHKYeTCs A8 MOBBIIEHHS HaleXXHOCTH TpoLecca

Takum o6pa3oM, cymMmapHasi Nojada oOoMX arperaToB HaMHOro
[IPEBOCXOAUT IMPOMIBOAHTENBHOCTh 11eMEHTHO-CMECHTe/IbHOM Malll-
Hbl M TPHUBOOMT K HEJOUCINOJIb30BAHUIO MOWIHOCTH LEMEHTHPOBOY
HBIX arperaTtoB, B CBS3M ¢ 4eM HEOIDABAAHHO YBeJIUYMBaeTCs MX
YHCO TPH LIEMEHTHPOBAHUM, YTO YCIOXHSET NpOBeJeHHE Mpoilecca
M yXyillaeT ero TeXHHKO-3KOHOMHueckHe Noxasateau Kpome Toro,
eC/AM TpPUMEHSeTC CrneUManbHasl KUAKOCTh 3aTBOPEHHMs, To A
€e [PHFOTOBJEHUS M aKKYMYJMDOBAaHHA MCTOJNB3YIOTCA AOTIONHU-
TesbHblE L{eMEeHTHPOBOYHbIE arperarsl, TOMHMO YKa3aHHBIX Ha CXeMe

Puc. 16.7. CxeMbl NpUroTORNEHHS TaMIIOHAXKHOTO PacTsopa:

a — Tunosas (BapHauT 1), 6 — c NPHMeHeHHEM OCDEAHHTEIBHON YCTAHOBKH (BapHaHT
2), 8 = C NpHMEHEHHEM OCPEJHHTE ThHOM YCTAHOBKHM H YCTAHOBKHM A1 HPHIOTOBJIEHMS
H pa3fiaqy XHIKOCTH 3aTBOPeHHS (BApPHAHT 3), 2 — C NPHMEHeHHEM IHAPOAKTHBATOPOB
(BapHaHT 4), 0 ~ C MCNOJIB30BAHHEM CTAUMOHAPHBIX 6TOKOB NMPHTOTOBIeHHS 6YPOBBIX
pacTBopoB H cMecHTeasHoro ycrpotictea BHUWKPuedmn (8apuaur 5), e — ¢ npume
HEHUEM CMECHTE.IbHON YCTAHOBKM NEPHOAMYECKOTO AEHCTBHA (BapHaHT 6), ® — ¢
NpHMeHEHHEM CMECHTEIbHBIX ycTaHoBOK YCS5-30 (BapuaHT 7), 3 — ¢ npuMeHeHHeM
HacocHuX ycraHoBok YHB2-630 (sapmant 8), u - ¢ npHMeHeHHeM CMeCHTE TBHHIX
ycranoBok YC5 30, HacocHhx ycranosok YHB2-630 u aBTouemeHToBo3oB (BapHaHT
9), x — ¢ npuveHeHiieM aBTOMaTH3MpoBaHHOTO KoMimiekca (BapuadT 10), 2 — ¢ mpu-
MeHeHileM OTOYHOTO LEMEeHTHPOBOYHOTO obopynoBanus (Bapuant 11), 7 ~ nemeHTHO-
cMmecurensnad maumpa 2CMH-20, 2 - nemenmipoBouHmit arperat [[A-320M, 3 -
nementHposounnit arperar 311A-400A, 4 — 6nok Manndonsaa 1BM-700, 5 — camo-
xoaHas aaboparopua CKII2M-69, 6 ~ cksakiiHa, 7 — oCpeAHHTENbHAS YCTaHOBKa, 8 —
YCTAHOBKa 11 NMPUTOTOBAEHMS H pa3ZiauH >KHIKOCTH 3aTBOPeHHs, $ — IHAPOAaKTHBA
Topu, 10 ~ crauuonapHuie 6J0kH npuroToBnenus Oyposbix pacteopos 2BIIP, 171 -
CMECHTETbHAS YCTAHOBKA NMEPHOAHYECKOTO AeHcTBiA, 12 — LeMenToBO3, 73 — cMecH-
TeabHas yctaHoska YCS 30, 74 — HacocHas ycraHoska YHDB2-630, 15 — apromaTian
pOBaHHHiY!' KoMILIeKe, 16 — 610k HacocHmli, 17 — 610K mpHBOAHO#, 718 — cita0CH me
pensiDkHrure, 19 — 610K cMecenpUroTOBMTENBHLY, 20 — 3arpysusk, 21 — ckiaan
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Puc. 16.7. IIpogomxerne
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Puc. 16.7. [lpoaookenme

(cM. puc. 16.7, a). [lonoxeHue ¢ aKKyMyJHpOBaHHEM XHIKOCTH 3a-
TBOPEHHS, Kak OblJIo YKa3aHo paHee, yCYrybiseTcss IpH MPUTOTOBIE-
HUM 0OJsier4eHHbIX TaMMOHaXHBIX pacTBopoB. OJHAKO NPaKTHYECKH
HHUTrZe /1 3TOH Lield He HUCIOJIb3YIOTCS aBTOLUCTEPHBDL.

Btopas TtexHosoruueckas cxema (BapuaHT 2) mpegycMaTpHBaeT
NpHMeHeHHe TaK Ha3bIBaeMOil OCPeHUTeNbHOH YCTAaHOBKH (EMKOCTH)
(puc. 16.7, 6). YcraHoBKa HMeeT mepeMelHBalolilee YCTPOUCTBO, BJa-
roJapsi KOTOpOMY AOCTHUTaeTCS BbIpaBHMBaHHE NapaMeTpPOB TaMIIO-
Ha)KHOTO pPacTBOPa, MOCTYNAMOLIEr0 OT pPa3/MYHBIX  LeMEeHTHO-
CMeCHUTEJIBHBIX MalllMH, Y4YacTBylouMX B npouiecce. Kak BuaHO M3
COTIOCTaBJIeHUs] BapMaHTOB 1 M 2, 4YMCIIO MUCmob3yeMoro obopyaosa-
HUS B HMX TMOYTH OAMHaKoBo. Ha NpakTHKe HaX0AMT NpUMeHeHHe
PasHOBMIHOCTb BapMaHTa 2, MPH KOTOPOM KMAKOCTb 3aTBODEHHs 1OJ
6onbiuuM gaBierueM (go 7 MIla) neMeHTHDOBOYHBIM HacOCOM Moja-
eTCsl B CMeCHTeJIbHOe YCTPOMCTBO LieMeHTHO-CMECHTENbHOH MalIMHbI
2CMH-20, a roToBbI#1 pacTBOD 3a C4eT KHHETHYECKOH 3HEPTHH CTPYH
N0 LIJIaHTY MOCTYMaeT B OCPeIHMTENbHYIO YCTaHOBKY. B 3ToM ciayvae
4yuciIo0 06OpYAOBAHMA OCTaeTCSl TakHMM Jke, KaK W /Jisi BapuaHTa 2,
OaHako npM 3TOM HapymaeTcsi TpeGOBaHMe TeXHMYECKHUX YCJIOBHH
(TY) Ha cMecuTesb, Tae yka3aHo pabouee aaBjieHue 3aTBOpsIOlLEi
skuakoct 2 Mlla.

Tperbsi TexHojioruyeckasi cxema (BapuaHT 3) mpexycMaTpuBaeT
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npUMeHeHHe, KPOMe OCDCAHUTE/bHOH YCTAaHOBKM, YCTaHOBKH [Jist
[PUTOTOBJIEHHST M DPa3fiayd KHMAKOCTH 3aTBOpeHus (puc. 16.7, ),
TakXKe CepHilHO He BbimyckaeMoil. Mcrosb3oBaHMe TakOH YCTaHOBKH
M03B0JISleT 3apaHee rOTOBMTb M AKKYMYJMPOBaTh YacCThb >KHAKOCTH
3aTBOPEHHs], UCKJIIOYMB M3 3TOTO Tpollecca JOMOJHUTeNbHbie LeMeH-
THpoBoYHble arperatbl. OfHako npy paboTe no atoit cxeMe Tpebyercs
3aMeHATb OTpaboTaBuiMe [EMEHTHO-CMECHTENbHbIE MalllMHbI Ha ApYy-
rye, 3anosHeHible 20 T TaMINOHaXHOTO MaTepdasia, B TO. BpeMSl Kak
3aBOA-M3roToBUTE b aBTOMOOMAS KpA3 aanpewiaer apukeHHe C me-
perpy3koii. 3ameHa oTpabOTaBIIMX LeMEHTHO-CMeCHUTENbHBIX MaIluH
cBSi3aHa C OCTAaHOBKOH npolecca MPUIOTOBIEHHS PacTBOpa, XOTA ee
MOXHO TIPOBOAHTH TOOYEPEAHO, YTO OCOHOrO BIMSAHUA HAa PeXHUM
HarHeTaHWsl TaMIIOHaXKHOTO DAcTBopa OKa3biBaTh He 6ymer Gnarozaps
HaJIMYHIO OCPEeIHUTENLHON YCTaHOBKH.

Ha puc. 16.7, 2 npuBeneHa cxeMa (BapHaHT 4) NpPUTOTOBEHHS
TaMITOHAXXHOTO PacTBOPa € MCMOJIb30BaHHEM [MIPOAKTHBATOPOB IS
yJy4lIeHUs] TUCMePrUPOBaHMs pacTBopa. 3aech, H1arofaps ToMy, 4To
Tekyllee jaBjieHWe TIPU NpPOJaBJMBaHUM cocTaBiasieT 3—4 Mlla u
NpedyCMOTPeHO YMEHbLIEHHe TeMIa TIPUrOTOBJIEHHUST PacTBOpa (YCilo-
BHS, OTJIMYAIOIIMECS OT NPHHATHIX, AN CpaBHeHHS), COKDallaeTcs
YHUCM0 33eHCTBOBAHHBIX eHHUIL TEXHUKH.

Ha puc. 16.7, J npuBemeHa cxeMa (BapHaHT 5) MPUTOTOBJIENHSA
TaMIOHAaXHOr0 pPacTBOpPa C NpHMeHeHHeM OJIOKOB MPHIOTOBJIEHUA
OypoBuix pacteopoB 2BIIP u ycrpoiicrea BHUWKPHedTn. 3pecs,
6n1aro1aps MCIIOMb30BaHMIO cTaliMoHapHbIX 6okoB 2BIIP, B koTopble
LieMeHTOBO3aMH 3arpy3niu 60 T resblleMeHTHOU CMecH, M ClleLHallb-
Horo cMecuTesnbhoro yerpoitctBa BHUUKPHedTH, npurotosienne n
3aKayKa rejblLeMeHTHOro TaMIMOHAaXKHOTO PacTBOpa BBIMOJHAMNCL He3
yyacTMs UeMeHTHO-cMecHTeabHbiXx Mamud 2CMH-20. [Ipoaykrus-
HYIO YacTb LEMeHTHDOBaJIM «UUCThIM» LieMEHTOM 110 OOLIYHOM cXeme
¢ ucrionb3oBanueM 2CMH-20.

Ha puc. 16.7, e npeacraBiena cxema (BapHaHT 6) NPHTOTOBJIEHH S
TaMITOH2XXHOTO DacTBopa C MpUMEHeHHeM MOPLUOHHOI CMeCHTeb-
HOIA YCTaHOBKHM BMECTHMOCTBIO 25 M’ OTanuMTeNbHOR ocoBeHHo-
CTBIO 3TOH YCTAaHOBKM SIBISIETCSl OPUIMHAJIbHAS TEXHOJIOTHS TIPHTO-
TOBJIEHHs] TaMITIOHaXHOTO pacTBopa. B eMkocTh ycTaHOBKM HabUpaloT
BOAY M BBOJAAT HeoOXOAMMbIE peareHThbl, KOTODble MEIIAJIKON Tula-
TeJbHO CMELIUBAIOTCH C BOJOMH, 06pa3ys XUAKOCTbL 3aTBopeHus. 3a-
TeM B eMKOCTb MOAAIOT CYXOe BshKylee LleMEHTOBO3aMH MJIU CMeCH-
TesbHbIMH MaltMHaMy 2CMH-20 g0 gocTv:keHMsT 3aaHHOi TJIOTHO-
CTH pacTBOpa, KOTOPBII 3aTeM OTKAaYMBAIOT B CKBaXHUHY 1leMEHTHPO-
BOUHBIMHU arperaTamu. Hegocratkom 3Toro criocoba siBnisiercs nepuo-
ANYHOCTb HeHCTBUSI YCTaHOBKM, YTO OCOOEHHO TPOABJSAETCS INpH
6onbmnx ofbemMax TaMMOHaXHOTO PacTBOPa.
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Ha puc. 16.7, » npuBegeHa cxema (BapHaHT 7) NpUroTOBJIEHHS
TaMMOHAXXHOTO DacTBOpa C NpHMeHEHHEM CMECHTEJIbHBIX YCTaHOBOK
YC5-30. YcraHoBKa MMeeT 1Ba BepTHKajdbHBIX OyHKepa LMJIMHAPO-
KoHMYecKolt ¢dopMbl, BMelmaonux 11 T 1leMenta. B npoliecce npuro-
TOBJIEHUS] PacTBOpa M3 OfHoro HyHKepa BO3MOXHA 3arpy3ka LieMeH-
ToM BTOporo GyHKepa.

Ha puc. 16.7, 3 npencrabnena TexHojorua (BapHaHT 8) mpuro-
TOBJIGHHS! M HaTHeTaHMS TaMIIOHaXXHOTO pacTBopa C MpPUMeEHeHUeM
OCBOEHHBIX MDPOM3BOACTBOM HacocHbIX ycTaHoBok YHDB2-630, koro-
pele MoryT paboTarh OJHOBPEMEHHO C ABYMs lleMeHTHO-CMEeCHTellb-
HBIMH MallMHaMH 32 CYeT OCHallleHHs HX BbICOKONPOH3BOAMUTENbHbI-
MM BOJIONIOJAIOMIHM W UEMEHTHPOBOYHBIM HacocaMH. B atom ciydae
YUCNO TEXHMKH, YYacTBYIOIEH B ieMeHTHPOBaHHH, COKpalllaeTcs.

Ha puc. 16.7, u npuBegeHa cxema (BapHaHT 9), rae npurorosie-
HUe TAMNOHaXHOfO pacTBopa TPOBOAAT € YdYacTHeM arperaTtos
YHbB2-630 u ycraHoBok cMecutenbhblx Y C5-30 IIpenmymiecTpa
Takoit cXeMbl o4eBHAHBI. Uncno 060pyaOBaHUS 374eCh CBCACHO K MH-
HumanshioMy. OfHako yyacTHe B LEMEHTHPOBaHMM GOJbIIOro yucia
1leMEHTOBO30B TOTpebyeT ZooCHalleHHST MMM TaMIIOHAXKHbBIX OPranu-
3allMH.

Ha puc. 16.7, x mana cxema (BapuanT 10), riae npuroronieHHe
TAMIOHAXKHOIO PACTBOpA OCYLIECTBJISIETCA aBTOMAaTH3HMPOBAHHBIM
KoMILTeKCcoM. MakcuMalbHasi MPOU3BOAUTENBHOCTD KOMILIeKkca S0 .rr/c
pacTBOpa C JOMYCTHMBIMM KonebamusiMM TuioTHocth 20,03 r/cv’.
Ucxoauble TpeboBaHMS MpesycMaTpUBAIOT KOMIIOHOBKY o6opynoaa-
HHS KOMILIEKCA Ha IIaccH aBTOMOOHAS. JTOT KOMILIEKC JOJKeH CO-
JepxaThb YCTDOWCTBAa, CpeACTBA peryiMpoBaHMs M KOHTPOJIBbHO-
M3MEePUTENbHYIO ammapaTypy, KOTOpble aBTOMaTHYeCKH JOJIXKHBI
obecrieunBaTh NMPUTOTOBJIEHHE KAaYeCTBEHHOIO pAacTBOpa € 3aJaHHBIM
TeMiioM. B coctaB KoMMJeKca J0JKHBI BXOAMTh YCTAHOBKH JISI [IPH-
FOTOBJIeHHS M BBIAAYM XMIKOCTH 3aTBOPeHHMs, cHabkeHllble yCTDOI-
cTBaMH, obecilednBaloIMMU TpebyeMylo CTeneHb aBTOMAaTH3aUNK IS
paboTh! Bcero o6OPyaOBaHMS.

Ha puc. 16.7, 7 npeactasnena cxeMa (Bapuant 11) ¢ npHmeHeHH-
eM OjouHoro o6OpYAOBaHWA, KOTODas MOXeT ObITH MCII0Jb30BaHa
npu pa3bypuBaHMM aBTOHOMHBIX KYCTOB M OTAEJbHBIX Pa3BelOoYHbIX
ckBaxxMH. Macca 6/10KOB He NpeBBILIAET 5 T, YTO MO3BOJSET epeBo-
auth ux sanbo aBToTpaHcmoprtoM, subo BepTomeroM. HacocHblit u
npuBoanofl 6J0KH CleayeT TPaHCIIOPTHPOBAaTh OTAeJbHO M Ha MecTe
couwjleHsTh. KpoMe TOro, mo/xHbl ObiTb NPEXYCMOTPEHB! OTAEIbHbIN
6710k TIPUTOTOBJIEHHS PacTBOPa M BepTHKaJIbHble GyHKepa AJs TaM-
MOHaKHOIO MaTepHasa C 3arpy3qlKOM.

ConocraBneHHe M aHai{3 NPUBEJEHHBIX CXEM TPUIOTOBJIEHUS H
HarHeTaHUs TaMIIOHAXHBIX DPACTBOPOB, JAaHHBIE O YMUCJe M THMAX
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AV

Tabanua 161

Yucao H THIT 060PYA0BAHHSA, NIPHMEHSEMOTO NIPH MeMEHTHPOBAHIH CKBAsKHH

Obopyaosanue

Homep Bapuanta cxemsl (cM puc 167)

1 2 3

4

5

6

718189

10

11

[leMeHTHO-CMECHTE Tb-
mast mawiHa 2CMH-20
(YC6-30)
[{eMeHTHPOBOYHBII
arperat I[A-320A
(YHB2-160)
IeMEHTHPOBOYHBIIT
arperaT 3L{A-400A
(YHDB2-400)

Baok MaHudoania
1BM-700

CraHuHs KOHTPO 14
CKII2M-69 (80)
[{emenTHpPOBOYHAA
roJI0BKa
OcpeaHuTeThlag  yc-
TaHOBKA

YcTanoBKa 418 NMPHIO-
TOBIEHHA M pa3jayn
XHIKOCTH 3aTBOPEHHS
TuapoaxTipatop

Baok BIIP
Mopustonsan ycrauos-
Ka

UemenTtosos TI-6

(10 1)

YcTaHoBKa cMecH-
TeasHasn YC5-30
YeraHoBKa  HacocHas
YHB2-630
Hementosoa C-652
(2271
ABTOMATHIHPOBAHHDII
KOMILIEKC

Biaok nacocuwrit

Brok npusozanoit
Citochl nepejBHKHbIE
Baok  cmecenpiroto-
BHTE.IbHBII

3arpysusk
Cxaaa uementa

4 4 4

4 4 |23

4

1

1

i

2

7

3

i
1

4yHCcae He

4icae ve

3
6

- 4 -

B obuiem yHc 1e He yyuThIBACTCH

19 llB—IS}l?—lQl 16 I 18 l 20 l 14 l 14 ‘ 13

12 111—15

npuMeHsiemoro obopynoBanus (Tabn 16.1) nMoxa3biBaoT, YTO BO BCEX
CXeMax 1O DPa3JUYHBIM NPUYUHAM CepHilHoe 060pyI0BaHHE HCMOJb-

3yeTcs1 HeJOCTaTOUYHO 3¢ dEKTHBHO.
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16.2, METOOAUKA PACYETA IEMEHTHPOBAHUS
CKBAXKHH

Metoanka pacyera npexycMaTpuBaeT onpejaesieHHe:

notpeGHOro KOJMYeCTBa 1IeMEHTHOTO PacTBOPa, LleMeHTa W BObI
AJIs1 TIPHTOTOBJIEHHS] PacTBOpa,

noTpe6HOro KOJIM4eCcTBa TIMHWCTOrO pacTBOpa /s MPOAABKHM Le-
MEHTHOTrO pacTBopa B 3aTpPybHoe NPOCTPaHCTBO,

JdaBJleH}s1 HA TOJIOBKE KOJIOHHBI K MOMEHTY OKOHYaHHUS LleMEeHTH-
pOBaHUS;

KOJIMYECTBAa LEMEHTHOTO M TJIMHUCTOrO PacTBODOB, 3aKayuMBaeMbIX
Ha pa3/IM4YHLIX CKOPOCTAX arperara;

BpeMeHH, TNOTpebHOro Ha lieMeHTHPOBaHME CKBaXKMHBI, a TaKxke
YHCJla arperaToB M lleMeHTHO-CMEeCHTeNbHBIX MallIWH.

PaccMoTpuM MoOMeHT LiemeHTHpoBaHus (puc. 16.8), korza ypoBHM
LeMEeHTHOTO pacTBOpa B KOJIOHHe M 33 KOJOHHOH BbIpaBHSJIMCB. K
3TOMYy MOMEHTY B KOJIOHHY JAOJKHO ObITh 3aKayaHO ompejesieHHoe
KOJIMYeCTBO IIMHUCTOrO PacTBopa.

O603HaYHM:

Yrp — YA€JbHBIHA BeC rJIMHMCTOrO PacTBOpa;

Yap — YAENbHBIA Bec UEMEHTHOrO pacTBopa;

P — AONyCTHMOe JaBJleHHe arperata Ha JaHHOM CKOPOCTH;

Pr — AaBjleHue, 3aTpPayMBaeMoe Ha MpeojoJieHHe THAPaBINYECKUX
COMpOTUBJIEHUH;

L — nnvHa KOJOHHBL,

hp — BBICOTA LleMeHTHOTD PacTBOpPa B CKBaXKHHE;

ly — BbIcOTa cTOM6A TJIMHHCTOTO PacTBopa Haj BepxHeil npoOKoil.

B MomeHT BbIpaBHMBaHMS YpOBHeil lleMeHTHOIQ pacrBopa B
CKBaXKMHe jaBjieHHe Ha ToJIoBKe KOJIOHHBI, KOTOPOe J0JKeH TPeoao-
JleTh HAcOC leMeHTHUPOBOYHOrO arperara, 6yaeT paBHO:

a) JaBJeHWIO Ha MpeojoJieHHe TMAPABIWYECKHUX COTPOTHBJIeHUI
Pr, KOTOpOe ormpefesisieTcsl 3apaHee — TIPH OJAMHAKOBOM YjeJIbHOM
Bece TJIMHUCTOrO PacTBOPa Y,, B KOJIOHHE M Yrp 32 KOJIOHHO# (T.e.

Yep = Yip)h
6) HekOTOpOMY JaBJIEHHIO

Lo(rrp —Yip)

p0=pr+ 10

(16.1)

TPH HEOIMHAKOBOM YIelbHOM Bece TIMHUCTOTO pacTBopa (T.e. y;, #
% Yy ) )

l'fpu JajibHeliell 3akayke TJIMHUCTOTO PacTBOpPa B KOJIOHHY BbI-
cota crosiba ero B KoJoHHe OYXeT YBelTUYMBATBCs, LEMEHTHOTO pac-
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'fE 1
~ ~J:‘No?, Zox

Puc. 16.8. Cxema nonoxenus yposueli  Puc. 16.9. Cxema npomexyTouHoro
B KOJOHHE H CKBaXKHHe NOJOXEHHS ypoBHel

TBOPa — YMEHbBIIATbCA, a B KOJIbLEBOM TMPOCTPAHCTBE — BO3pacTaTh.
JaBneHue Ha rosoBke KOJIOHHBI OyAeT BO3pacTaTh 3a CYeT CO3AaHHUs
Pa3HOCTH BBICOT CTOJGOB LEMEHTHOTO M TJIMHMCTOTO DPacTBOPOB B
KOJIOHHe ¥ KoJiblleBOM MNpocTpaHcrtse. /laBjieHue Ha COJIOBKE KOJIOH-
Hbl OymeT yBelHuMBaThCH MPOMOPLHOHAMLHO CHHUXKEHHIO YPOBHSA Lie-
MEHTHOIO PacTBopa B KoJIOHHe (MPU YCJOBMM MOCTOSIHHOIO BHYTDeH-
HEero AuaMeTpa KOJIOHHBbI M TOCTOSIHHOTO AMaMeTpa CKBaXKHHBL), T.e.
NPONOPLUHOHAILHO TMOBBILEHNIO cToN0a TJIMHUCTOTO pacTBOpa Haj
BepxHeil npobKoil.

Hcxoast M3 31010, MOXXKHO COCTAaBMTh ypaBHEHME AJS JI060T0 Mpo-
MeXyTO4YHOro MOMeHTa LieMeHTHpoBaHus (puc. 16.9).

[Ipn yBenudeHNH BBHICOTHI CTO/MGA TJIMHUCTOTO PAcTBOpPa B KOJIOH-
He oT /y 1o / AaBsieHHe Ha roJloBKe KOJOHHBI BO3PacTaer oT po (p;) A0
p Te.

[=1=aWp - po) (16.2)
WIH
I=1l=a@ - po) (16.3)

W3 sroro ypaBHeHus MoxkeT ObITh ompeieneHo 3HadyeHue [ TpH
3allaHHOM P

I= b+ ax(p - po) (16.4)
mpu y;, # y;p, 178471
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I=h+a(p-p) (16 5)
MpH Y, = Y/,

B ¢dopmynax (16.2)-(16.5): a; - xoabduUMEHT TpONOPUHOHATD-
HOCTH, NOKa3biBAIOUIMH, HA CKOJLKO METDOB JIOJDKCH YBe/IN4NBaThCA
cToNG TIMHUCTOrO PacTBOpPa Haj BepXHeM npo61<on yTObBI JaBJiEHHe
Ha TOJMOBKe KOJOHHbI BO3poc/o Ha 1 kr/cm’. 3Hauenue ko3dduuu-
eHTa @; MOXeT ObITb ONpejesieHO TpPH HCIOJb30BAaHUM KOHEYHBIX
3HaYeHHH p M [, HCXOAA U3 ClledyIOUIMX PacCYXKIEHHIt NpH yBeauye-
HHM cToJ6a TJIMHUCTOrO pacTBOpa B KoJIOHHE oT ly a0 [, (koHen ue-
MelTHpoBaHHuA) (cM. puc. 16.9) gaBneHMe Ha roJ0BKE KOJOIIHBI BO3-
pacTaeT OT pg A0 p,. [loacraBus B ypabuenue (16.4) p, BMecTO p M [
BMeCTO [ ¥ pellMB ypaBHeHHe OTHOCHMTEJIBHO @y, TIOJY4HM
g, =t (16.6)

Pk~ h

HMcxoms w3 paBeHCTBa CTOJIOOB UEMEHTHOrO W TJIMHHUCTOIO pac-
TBOpOB (cM. puc. 16.9), 3aMeHseM pasHOCTb CTON60B TJIMHUCTOIO pac-
TBOpa Pa3HOCTLIO CTOJIGOB 1{EeMEHTHOTO pPacTBOpa

L+ h=1I+h,g (16.7)

rne h — BbICOTa LieMEHTHOr0 CTaKaHa, OCTaBJIAEMOI0 B KOJIOHHE.
ITocne mogcraHOBKH nojiyda€M ypaBHEHHE AJid HaX0XIAEHHSA

a =-2"2 (16.8)

(3TO MpHM YenoBHHM Y], # Y, ,)-
Jins aroro ciydasi, Koraa Y,, # ¥;, (Po = pr), BEJIHUMHY Gy Hail-

AeM cielyolunM obpasoM. U3 ypaBHeHus p, = p, + p, nojiyyaeM, uTo
Dy = P« — Do- llocnie dero ypabtenne (16.8) npumer Bua
ho - h

:——' 16:8
a, 7, ( a)

rie p, — AaBJeHMe, 3aTPaYMBacMOe Ha Npeojo/ieHre Pa3HOCTH YHellb-
HBIX BECOB M CTON60OB TJIMHUCTOTO M LeMeHTHOIO PacTBOPOB B KO-
JIOHHe Y 3aTPYGHOM MPOCTPaHCTBe.

IoacraBass B ypaBHenus (16 4) u (16.5) 3navenus pry, pm, pu ¥
1 MaKCHMAJIbHOTO jJaBJieHMs, JOMyCcKaeMoro npy pabore arperaTa Ha
ckopoctax IV, III, II, I, onpenensieM BBICOTHBI CTONHOB TJIMHHUCTOrO
pacTBopa Hal BepxHed MPoOKOM, NMPH KOTOPLIX arperaT AoJjxkeH ObITh
MepeKJiloder Ha Ceayomylo (MeHbIUYI0) CKOPOCT:
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v = L + ai(pv — po);
(16.9)
Iy = lo + ai(pur — po) ¥ T

Jina ynpouleHMst pacyeTa MOXHO BMecTo iy, Iy, & onpenensTts
cpasy hni, A, A1 — BbICOTa CToJI6a IJIMHMCTOrO PacTBOPa, 3akauMBae-
moro Ha ckopoctax 111, I1, 1. Mcxoas u3 ypasnenuit

g =t — by by =ty — g =4 = 1y,

rnocse TOACTAHOBKM M NPHBEIEHHS HAX0AUM

b = ay(pm ~ pwv);

hn = ai(pu — pum); (16.10)
hy = ai(p« ~ pn).

B obuem Bume mo 3Toil MeToAMKe JaeTcsl pacdyeT LieMEHTHPOBa-
HHSI CKBaXKHMHBI

1. Obvem V;, uemenTHoro pacTBopa, MOJIEXAllETO 3akayke B
CKBa’XHHY, HAaXOAUM 1o opmyne

V., =0785(k'D} - D})H, , +0,785d}, h, (16.11)

rae k' — ko3¢dPrUHeHT, yUUTHIBAOLIMYI yBeluueHHe 06beMa CKBaXH-
Hbl 32 cyeT 00pa3oBaHM$I KaBEPH, TPEmMH M mp. (3HayeHue ero Ko-
nebnerca B npeaenax 1,05-1,3); D,, Dy, dix — COOTBETCTBEHHO AMa-
MeTp J0JIOTa, HaPYXKHBI M BHYTPeHHHH NMaMeTPhbl KOJIONHBI, MM;
Hy, — BbICOTa moabeMa LIEMEHTHOTO PacTBOpa 3a KOJNOHHOM, M; A —
BBICOTA LieMEHTHOTO CTaKaHa, M.

2. TloTpe6Hoe KOJIMYECTBO CYXOTO LiEMEHTa

1
Gy = o Vap Yups (16.12)

rae W — Bomo-LieMeHTHOe OTHOIlIEeHHE.
3. Ilorpe6Hoe KOMYECTBO BOABI AJ1 3aTBOPEHUS lleMeHTa

V= WG, (16.13)
4. O6beM NPOIABOYHOM KUIKOCTH
Vip = E:(L = h), (16.14)

rae F; — muowans BHYTpeHHero cedeHHs KOJIOHHBI, M% L — A/MHa
KOJIOHHBI, M.

5. JlaBJeHye Ha roJIoOBKe KOJIOHHBI B KOHLle LlEMEHTHPOBaHHA (Ile-
pen cxoxjeHHeM npobok).
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3HaueHue JaBJIEHHUA, KOTOPpOE€ JOJIKEH Npeox0JieTb HacoC LeMeH-
THPOBOYHOI'O arperarta, COCTOMT M3 ABYX 3HayeHUH

Px = pc * Dy

Tak kak 33ech ABMXKYTCS JiBe KHAKOCTH — LI@MEHTHbI M [JIMHH-
CTbIN pacTBOpBI (B KOJIOHHe M 3a KOJIOHHOI), TO 0ObluHble HOpMYyNbI
TPyOHOI I'MAPaBJIHKHM HelPUMEHHMBI, M03TOMY IOJIb3YIOTCS 3MITHUPH-
4eCKMMH (popmyJlaMu.

IIpu paboTe 0aHOTO MM ABYX LieMEHTHPOBOYHDBIX arperaTos

pr=00tL +8, (16.15)
npu paboTe Tpex M 6oJiee arperaToB
pr = 0,02 + 16. (16.16)

3HadeHue p, HaxoaMM, moab3yschk puc. 16.10,
p, = 0’1[(Yllp - Y:p)(Hllp - h) + (’Y;p - Y:p)(L - Hup)] (1617)

(mpn v, # ¥;,)-

Ecan y;, = y/,, TO BTOpO# 4jieH paBeH HyIo, T.e.

py :Orl(yup —Y:p)(Hup —h) (1618)

6. Ilo 3Hauennio p, BBIGMPAIOT LEMEHTHPOBOYHBII arperar.

7. KonnyecTBo XMAKOCTH, 3aKaUMBAeMOH Ha Da3/MYHBIX CKOPO-
CTSX arperara:

a) 419 MHOrMX ciy4daeB (IPHU piy > pr) Becb LieMeHTHBIH DacTBop
MOXeT ObITh 3akayaH Ha CKoOpocTH IV LleMeHTHDPOBOYHOrO arperara,
ecit pry < P, TO CTONO LIEMEHTHOro pacTBOPa, KOTOPBIH AOJIXKeH
ObITh 3akayadH Ha ckopoctH III Ao nepexmovenns arperata Ha cko-
pocts IV MoxeT 6bITh onpesesned no dbopmye

h(” _ 10(pr _pr)_
up — ’
(Yup _er)

(16.19)

6) BBICOTBI CTOJI00B [JIMHUCTOTO PAacTBOPa, KOTOPbIE MOTYT GbITh
3akayaHbl Ipy paboTe arperata Ha paslMYHBIX CKOPOCTSX:

v hy - h
ho= it o= L~ hy =0
VY Y (LY

(16.20)
v =L+ ai(piv — po); iy = a(puy — pv) M 1.,

rie F, — MJowWaib KOJbLUEBOro MPOCTPAHCTBA CKRAXHHBI C YYeTOM
yBesinyeHHs ofbeMa 3a CUeT KaBepH;

114



Puc. 16.10. Cxema nosoxeHHs YpoBHell B KoHue
HEeMEHTHPOBaHHA

i
I

1
!

—

B) KOJMYECTBO XHAKOCTH, 3aKayHBaeMoi Y,
Ha Pa3JMYHBIX CKOPOCTSX arperara, P

V]v = l]v FT U T.4a. (1621)

8. BpeMs 11eMeHTHPOBAaHUS NPH YCAOBHH
paboTh! OAHOTO LIeMEHTHPOBOYHOTO arperata

T,=tv+ttn+ityn+tte (16.22)

tae Ly, b, tin, & — Bpems paboThl arperara
Ha ckopoctax IV, I, II, I; ¢ — Bpems Ha A
OTBHHYMBAHHe CTONOPHBIX GONTOB lleMeH-
THPOBOYHOH TOJIOBKM [ANA 3aK1afblBaHUA

WM 0cBObOXIeHUS NPOGOK;

AN
AT NNNS.

Y,

v v 1 111 1 1
Vup+vrp, _Vup"'vrp. _Vrp. _Vrp
- tlll - tll - tl -

Ly =
qiv qin an 0

’

TAe Giv, Gui, G, g1 — TPOU3BOAUTENBLHOCTH arperara Ha CKOPOCTHAX
1V, 111, 11, L.

9. [ToTpebHOE YMCIO LEMEHTHO-CMECHTENbHBIX MALIHH:
a) Mo rpy30N04beMHOCTH

m = Ga/Gu (16.23)

rae G, — eMKocTb OyHKepa OZHOM LIeMCHTHO-CMECHTENbHOM MaLMHBIL,
6) 1o NPOM3BOAUTENBLHOCTH

v

m=2du (16.24)
In

rae 3 ql% — cyMMapHas NPOH3BOAMTENBHOCTb BCEX arperatoB Mpu

pa60Te Ha Bblcmeﬁ CKOPOCTH; gu — MaKCHMaAJIbHAA HpOHSBO]lHTeJIb-
HOCTb OAHOH lLeMeHTHO-CMeCHTeJbHOH MAalIHHBbL
Uncno uUeMeHTHO-CMeCHTE/bHBbIX MalllMH, TakK e Kak 4HCHo

arperatoB, NpuHHMaercst Oorblllee M3 TOJYYEHHLIX MpH ABYX MNOA-
CyeTaXx.
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16.2.1. METOJJHUKA PACYETA OMHOCTYOEHYATOI'O
NEMEHTHPOBAHHUA CKBAXKHH

Ucxoanvle nannsle

I1y6una cksaxunn (A1HHa obcannolt komonnn) L, M 3000
Hapyxnuit muameTp xoionust D, MM 146

To1muna crenkn Tpy6 oBcanHoil KOTOHHBI, MM 8, 10, 12
Inybuna cnycka o6canHoit KoTOHHEI, M 170, 1955, 1175
Bricota noaseMa LEeMeHTHOTO hpacnmpa Hyp v 800

BricoTa 1eMeHTHOTO CTakaHa A, M 15

Boao ueMenTtHoe oTHoliense W 0,45

YaeIsKuil BeC CyXOTO HEMCHTA Yo, T/M° 315

YaeabHuit BeC NPOAABOYHON XHAKOCTH Yrp, T/M3 1,3

JlsaMeTp cTBOA CKBRXHHBI (IHaMeTp aoota Ne 10) Dy, MM 243

Koadduuuent, yunrnpatomuil yee tienne obbema cksakuuu, & 1,1

[TpoBenem pacuer
1 Tlorpe6Hoe K0nMYECTBO 1leMEHTHOTO pacTBopa Olpese/seM I10
¢dopvyne (16 11), paccMaTpUBas ee MO YaCTHAM

VupzpkHup+Fcrhy (16 11a)

rae F = 0,785 (k'D} - D*) = 0,785(1,10,243° - 0,146%) = 0,0328 M,
FCT — Nnollaagb BHYTDEHHEro ccyeHHMA KOJOHHBI B npefenax lLIeMEHT-
Horo cTakana, F; = 0,785d%, = 0,7850,1222 = 0,0117 M?

IToacraBuB nonyyeHHsble 3HadeHus B GpopMyny (16 11a), noxyunm
Vap = 0,0328 800 + 0,0117 15 = 26,4 m°

2 ITorpe6HOe KONM4YECTBO CYXOro LeMeHTa orpelesisieM mo ¢op-
Mmyne (16 12), rae ynenbHbIM Bec LIeMECHTHOTO PacTBopa

_TuY,(1+W) _315(1+0,45)
Yup Wy, +71s 315 0,45+1

=19 T/\ia,

Tl Yg Yz — YAEABHBIN BEC COOTBETCTBEHHO L[eMEHTa M BObI
[ToactaBuB MonyyeHHOE 3HaYeHMe YAENBHOTO Beca LEMEeHTHOro
pactBopa B Gopmyny (16 12), nonyuum

=t -
Go=rgg5 204 19=347.

3 IlorpebHoe KOnHMYecTBO BOAbl A 3aTBOPEHHSA lleMeHTa HaXo-
auM 1o dpopvyne (16 13)

V, = 0,4534,7 = 15,6 »°
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4 O6beM NpoaaBoyHONR KUAKOCTH
Vip = Fo(L = h),

rae F.« — nnoillagb MonepeyHoro BHYTPEHHEro CeuYeHHs KOJIOHHDI
(cpeAHeKBaapaTHYHas),

Fy = 0,785d:

en(cp)’

2 _ S 1dY 1160 01222 +11955 0,1262 +170 0,132 _
wen) = Ty 330015 =0,0166 m.
Torna F.. = 0,7850,0166 = 0,013 M
IloacTtaBisis 310 3HaueHue B GOpMyAy IS MOKydeHHS oObema
I'lpOIlaBO‘IHOﬁ JKHIAKOCTH, nonyqaeM

Vap = 0,013 3285 = 42,7 M

5 IaBneHue Ha ronoBKe KOJOHHB! B KOHlEe 1leMeHTHPOBaHUs (Iie-
pel CXOXAeHHs NPoGOK) onpefieMM NPH YCJIOBMH, YTO YMCJO arpe-
raroB Gonee Tpex B 3ToM cayyae npu onpeneneHHM jAaBleHus, Heob-
XOIUMOIO AJA NpeofoNieHUs THAPABAHYeCKHX COINPOTHBJIEHUI MpPH
npojaske, Bocnoab3dyeMcs Gopmynoit (16 16)

pe = 0,02 3300 + 16 = 82 xr/cn’

sgech d

JlaBnenne, HeoGXoAMMoOe [1is1 ypaBHOBelIMBAHHA cTon6oB 6onee
TSDKENIOr0 LEMEHTHOro pacTBopa (32 KOJIOHHOM) M Gosee jerkoro
TIMHUCTOrO pacTBopa (BHYTPH ce),

Pr = 0,0(Hap = B)(ap — Yep) = 0,1(800 — 15)(1,9 — 1,3) = 47 xr/cm?

llaBneHne B KOHIle LeMeHTHPOBAHMS oOIpeleldeTcs Kak CyMMa
JaBNeHUH p, U p

D = 82 + 47 = 129 kr/cm?

6 Ilo 3Ha4deHUI0, KOHEYHOrO NaBJeHHS BbIOMpaeM LEeMeHTHPOBOY-
Hblit arperar 11A-300

7 ¥YcraHaBnMBaeM pexuM paboTbl LeMEHTHPOBOYHBIX arperaTos

a) colocTaBisis 3HAYeHHe p, C XapaKTepHUCTHUKOI arperarta, BUANM,
4TO 3aKAYKA 1[eMEHTHOTO PACTBOpPA B KOJOHHY A0;XKHa ObITh Havara
Ha ckopoctu IIl, Tak xax pyy > p, > piv B nanbHediuieMm, xorna
BaBJeHHe 110 Mepe 3aKa4yKH PacTBOpa HAayHeT MaAaTb, Moxiio Oyaer
BOCIO/b30BaTbCA CKopocThio IV, a 3zateM ckopocthio V. Omnpe-
ZenuM oObeMbl PacTBOPA, 3aKAYMBAEMOr0 HAa Da3HYHBIX CKOPOCTSAX
arperara,

6) cronb UeMEHTHOTo pPacTBOPa, KOTOPbIH HeoOXOAMMO 3aKaYaTh
Ha ckopocty I1l, 1o nepexnoyeHus arperara Ha ckopocts [V
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hlxl:w = 10(p, — py) _ 10(82-56) _ 430 M;
Tp =ty 1913

B) o0BbeM 3TOr0 pacTBopa
Vap = Fex by, = 0,013:430 = 5,6 M,

r) CToA0 LeMEHTHOTo DacTBOpa, KOTOPHIH JO/KeH ObITh 3aKavau
Ha ckopoctyu IV,

Yup =~ Trp 1,9-13

n) o6BveM 3Toro pacTeopa

ViV =F, R =0013-210 =27 »*,

np

r) ocTajbHO! 06beM LeMeHTHOTO PacTBOpA, 3aKAauMBaeMOro Ha
CKOpOCTH V,

Vo, =264 ~56-27=27wm,

%) IOCTOSIHHBIE 3JIeMeHThl IS JaHHOH cKBaXKMHbI

lo=L - ho=3300 - 576 = 2724 m;

Jhomh_57-15_,4g m

a
Py 47 kr/cM?

]

3) BbICOTH! (B M) cT0160B NPOAaBOYHON XHMAKOCTH, 3aKaYyHBaeMoii
Ha pa3iu4YHbIX CKOPOCTAX arperara, HaXoJAaTCA NPpHA NOMOLIH IOCTO-
SHHBIX [y ¥ @, CleRyIoINM 0OpasoM:

v, = I + ay(pv — py) = 2724 + 11,9(43,5 — 82) = 2266,
By = apv — pv) = 11,9(56 — 43,5) = 149,
hyy = ay(pu — piv) = 11,9(100 - 56) = 524;
hy, = ay(px ~ puy) = 11,9(129 - 100) = 345.

1) KonudecTBo (B r~13) NpPOAaBOYHOH XHAKOCTH, 32KaunMBaeMOl Ha
Pa3NMYHBIX CKOPOCTSIX arperara,
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Vn'; =F IV =0013-2266 = 29,46;

cx ‘np
VI = F, hly =0013-149 = 194;
VI = F, ki =0,013-524 = 6,81;
VI = E Al = 0013345 = 4,48,

Obuiee KOIMIECTBO NMPORABOYHOM XHAKOCTH X, Vy, = 42,7 M. Kak
BHIVM, MNOJYyYeHHOe KOJNHYEeCTBO MPOAABOYHOM XUAKOCTH COBMNAaeT
C KOJHYeCTBOM, IONYYEeHHBIM B II. 4, 4To CBHIleTeNIbCTBYET O Ipa-
BHJIbHOM BBLITIOJIHEHMH M ROCTATOYHOM TOYHOCTH PacyeToB.

8. PaccunThiBaeM BpeMs LieMeHTHpoBaHus. IIpeaBapHTenbHo mnpo-
BOAUM pacyeT NpH yCloBUM PaboThbl OAHOTO 1leMEHTHPOBOYHOTO Aar-
perara.

Bpems paboTbl ofHoro arperata Ha ckopoctd Il mpu mposaske

obbema V) MpOM3BOAMTENBHOCTHIO Gy

_ Vap 1000 _ 4481000

=197 Mun.
41,60 3,8-60 ’

11

AHanorM4HO ofpefensieTcss BpeMsi paboThl arperata Ha CKOPOCTH
I (o6wembt VI n V' ):

_ (566801000 _gg 5 0

=560
v v\,
Bpems pabotbi Ha cxopoctH IV (obvembt V,, u V')
o Q741991000 o0
v 12,94 -60 ' |

Bpemsi paboth! arperata Ha ckopoctd V (o6bemsr V), u V,,‘; )

17,1+ 29,46)1000
t :(____’__=4 ,8 MHH.
v 16,660 6.8 mu

Obiee Bpems LlEMEHTUPOBAHUS

To=ty+ by +ty+tg+t, =197 + 285+ 60 + 468 + 15 =
= 116 MuH,

TAe t, — BpeMs Ha NMPOMBIBKY COEAHHHTENbHBIX TPYOONpoBOOB.
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9. Temnepatypa 32605 CKBaXHHBI
T, = 15 + 0,025-3300 = 97,5 °C.

[loacyer nokassiBaeT, YTo HeoOXOAHUM LIEMEHT AJS TOPAYMX CKBa-
’KHH, BDEMS CXBaTbIBaHUS KOTOPOTro Toy, = 105 mMuH.

10. Torpe6Hoe YHCIO N LUeMeHTUPOBOYHBIX arPeraToB olpejessieM
1Mo ABYM rapaMeTpaM: TIO BpeMeHHM CXBaTbIBaHUsi M M3 ycnoBus obec-
NeyeHUs1 HeOOGXOAMMOM CKOPOCTH MNMOABEMa lIeMEHTHOTO pacTBOpa B
3aTpy6HOM NPOCTPaHCTBE C YYeTOM OJHOTO 3aracHoro arperata. M3
ABYX pacyeToB BbibMpaercs OonblLuMii pe3ynbrar.

a) Mo BpeMeHH CXBaTbIBaHUS

T, q{-_116

n= = +1=3;
0,75T.,, 0,75-105

6) ansa obecriedeHNs: HeobXOAUMOM CKOPOCTH NMoABeMa LEMeHTHO-
TO pacTBopa B 3aTPYOHOM IIPOCTPAHCTBE

=UrFx'100+1:2'0 0,0328‘1000_‘_1:5'
qv 16,6

n

TAe Uy — TeXHHYecKH HeobOxoaumasi CKOPOCTb NOAbeMa LeMeHTHOro
pacTBopa B 3aTpyOHOM MpocTpaHCTBe Uy = 2 M/C); @v — NPOU3BOAH-
TeJIbHOCTb arperara Ha cKopoctH V.

CrenoBaTenbHo, IS LIEMEHTHPOBAHUS CKBOKHHBI HeoOXozHMO
NPUHATD NATh LIeMEeHTHPOBOYHBIX arperaTos.

Bpems, notpebHoe Aad BCero MNpoliecca LEMEHTHPOBAHHUA C HC-
N0s1b30BaHHEM NATH arperaros,

T,

=2 15= 1821 15236 M.

11. TlorpebHoe YHCII0 M 1IeMeHTHO-CMECHTEIbHbBIX MALIHH:
a) Mo Ipy3oMofAbeMHOCTH

m = G,/Gs = 34,7/20 = 2,

raie G, — Bec uementa, T, Gg — BMeCTUMOCTb GyHKepa LEeMEHTHO-
CMECUTENBHON MAIUHUHBI, T;
6) no nNpoU3BOAHTENBLHOCTH

rae g, — NPpOHU3BOANTENBHOCTD 1leMeHTHO-CMeCUTENbHOH MalllMHEIL,
HpmmMaeM ANS 1leMEeHTUPOBAaHUA NATH 1[eMeHTHO-CMeCUTEeAbHbIX
MalllhH.
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16.2.2. METOAHKA PACUYETA NBYXCTYIIEHYATOIO
OEMEHTHPOBAHHS CKBAXKHH

Pacyer nBYXCTYTeHYaTOro LeMEHTHPOBAHUS NIPOBOAHTCA MopobHO
pacyeTy OAHOCTYIeHYaToro lieMeHTHpoBaHMA. OTAHYaeTcs pacyeT B
OCHOBHOM TeM, YTO BHayajle HaXORMTCSI MECTO YCTaHOBKH leMeHTH-
poBoYHOH MydTbi. Bo3MOXHBI TPH cyyast ABYXCTYIeHYaTOro LieMeH-
THPOBaHHSA.

1. Ilpu AByXCTymeH4YaTOM lleMeHTHDPOBAHWH MpeAyCMaTpHBaeTCs
coaflaHye B 3aTpyOHOM NPOCTPAHCTBE NpephIBUCTOTO koabua. CTy-
neH4YaToe LleMeHTHPOBAHHE C CO3AAHHEeM IPEePbIBUCTOTO KOJblia Npo-
BOAMTCS B TOM CJy4ae, KOTAA 0 Te0JOTHYeCKHM IpHYMHAM Heobxo-
AUMO H30JHMPOBaTb 1leMeHTHBIM KOJNBLOM TODH30HTHI, AajleKo OT-
CTosILIMe APYT OT ApyTa.

[Ipn 3ToM BbICOTAa YCTAaHOBKHM lIEMeHTHPOBOYHON My(TBl ollpe-
aensiercs 6e3 pacyera, M3 TeoNOrHYecKux coobpaxeHnil. Myodrta
ycTaHaBauBaetcs Ha 50~-100 M HHXe MOAOMIBBI MnacTa, MOANe-
XKallero H30JSLMH LieMEHTHBIM DacTBOPOM BTopoil nopuuu (cTy-
NeH!).

2. Ilpy ABYXCTyNeHYaTOM LleMEHTHMPOBAHWHM CO3[AETCS CILIOLIHOEe
LleMeHTHOe KOJbLo B 3arpyOHoM mpocrpaHcTBe. lleMeHnTHpOBanue
MPOBOAMTCS TAKUM 00pa3oM, 4To Mpoliecc MPOAABKH NepBOil NOPLHH
LIeMEeHTHOTO DAacTBopa B 3aTpyOHOe MPOCTPAHCTBO COBMemaeTcsl ¢
3aKayKoil BTOPOH MOPLUHH 1IEeMEHTHOTO pPacTBopa B 0OCAZHYIO KOJOH-
Hy. K MOMeHTY OKOHYaHMS NpORABKH MepBOil MOPLUHH 1IeMEHTHOTO
pacTBopa BTOpas NOPLUMS AOXOAHWT A0 LIeMEHTHPOBOYHOH MY(THI,
OTKDBIBAIOTCA OTBEPCTHS lLleMEeHTHPOBOYHOM My(Tbl M Ccpa3y Xe Ha-
YHHaeTcsl NMPOAaBKa BTOPOIi MOPLUMH 1IEMEHTHOTO PacTBopa B 3aTpy0-
HOe MPOCTPaHCTBO.

M.M. TInoroBckM#l NpeANoXHNA ONpefeNnsiTh MeCTO YCT2HOBKH
MybThl Tak, YTo6bl JaBieHHs B KOHLE NMPOAaBKH MepBoit ¥ BTopoii
nopuuit 6bIM paBHbL. JTO ObecrneumBaeT poBefeHHe 1eMEHTHPOBa-
HHMS IIpH MHHMMAJIbHBIX A2BJE€HUSX Ha TOJIOBKE KOJIOHHBl M 32 MH-
HHMasbpHOoe BpeMsl, Tak KaK MPH MEHBIINX AaBJIEHHSIX MOXHO HC-
NoJjb30BaTh A8 MPOAAaBKU LIEMEHTHOTO PACTBOPA BBICLIME CKODOCTH
HEMEHTHPOBOYHOIO arperara.

Hcxons 13 cooTHoleHus npeanoxerHoix M.M. I'norosckum xpu-
TepHeB

_2L_Hu .

B‘ﬁ' (16.25)
2 _ 52

q:de_?du, (16.26)
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pPacCMaTpPHUBAIOTCS TPHM BapHaHTa pellleHHs [OCTaBJIeHHON 3aAayqH:

niepBbIil BapHaHT B < o

BTOpO¥ BapuaHT B = a,;

TpeTHH BapHaHT B > a.

BbicoTa ycTaHOBKH 11eMeHTHPOBOYHOH MYQTHl pasiuyHa s yKa-
3aHHBIX BAPHAHTOB.

[Ipn nepBom BapHaHTe K MOMEHTY OKOHYaHHS NMPOAaBKH TiepBON
TIODUMH LIEMEHTHOTO pacTBopa B 3aTpyOHOE MpPOCTPaHCTBO BTOpas
TIOpLHS LIeMEHTHOTO pacTBopa He BOMAET ellle MOXHOCTbIO B o6can-
HYIO KOJIOHHY. B 3ToM c/yyae BBICOT2 YCTAaHOBKH lleMEHTHPOBOYHOMH
MydTHI
hy =Lt (16.27)

3

[Ipn BTOopoM BapHaHTE K MOMeHTY OKOHYaHHs IpoAaBKH MepBoit
MOPLMH LIEMEHTHOTO PacTBopa BTopas MOPLUUsS NMOJHOCTBIO BOMAET B
obcanHyIo KonoHHY. Bbicota ycTaHOBKH MyGTh

1+a
ha = Hyp i (16.28)

ITOT BapHaHT NpeAcTaBaseT coboil YacTHbI cay4ail TpeTsero Ba-
PHaHTA.

3. Tipy TpeTbeM BapuaHTe K MOMEHTY OKOHYAHHS TNMpPOJAABKH Iep-
BOH NOPLHMY 1IEMEHTHOrO PACTBOPA B KOJOHHY 3aKa4aHbl MOJHOCTHIO
BTOpas MOPLUHSA LEMEHTHOTO PACTBOPA H HEKOTOPOE KOJNYecTBO MMpo-
OaBOYHOH XMAKOCTH. BplcoTy ycTaHoBkM My(Th! Clepyer oOIpege-
nate o ¢popmyne (16.28).

[Ipu ABYXCTYNEHYATOM LIEMEHTHPOBAHHH B 3aTPYOHOM MpPOCTpaH-
CTBe CO3/2eTCs CIUIOLIHOE I[eMeHTHoe Koiblo. OnplT ABYXCTyNeH4Ya-
TOTO 1IeMeHTHPOBaHMs NOKa3al, YTO MHOTAA IepBas MOpLUA LIEMEHT-
HOro pacTBopa MOAHMMAETCS BbllEe LEMEHTHPOBOYHOH MydhThl. 3a
Bpemsl [IDOAABKH BTOPOI MOpUHH LIEMEHTHOTO pacTBOpa y 3ToH yacTu
nopuuy (Bbiilie MyQTbl) MOXET HACTYNHTh MOMEHT CXBaThIBAaHHA H
npoiecc NMpodaBKH BTOPoil MOpLMM He OyReT RoBeaeH A0 koHla. Bo
n3bexxaHHe 3TOTO MNMpPOLECC LeMEHTHPOBaHUS NPOBOAMUTCA TaKHUM 06-
pasoM, 4ToObI TOCJE OKOHYaHHS NPORABKH MePBOM MOPUHH LeMEHT-
HOTO PAacTBOPa OTKPbIUIHCH OTBEPCTHS LEMEeHTHPOBOUYHOH MydThl 1
[POMBIBKH BepXHeH YacTH CKBaXXMHbI AJI1 YAAJeHUS U3 Hee lleMeHT-
HOTO PacTBOpa, MOAHABILEroCs Bblllie LeMeHTHPOBOYHOI MydThl, [To-
CJle OKOHYAHHA NPOMBIBKH (He MeHee ABYKparHoro obbeMma 3aTpy6-
HOTO NIPOCTPAHCTBAa) 3aKaYMBaIOT M INMPOAABAHBAIOT BTOPYIO IOPLMIO
LIEeMeHTHOTO PacTBOPA.

[dns aTOrO Cny4yas MeCTO YCTAHOBKM LEMEHTHPOBOYHOH MyQThl
TaKXxe CNefyeT oNpefessiTh, UICXOAd M3 YCIOBUS DaBEHCTBA JaBJeHHH
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B KOHIle NPOJaBKH [epBOH M BTOpPOH NOpPUHH LieMEeHTHOTO pacTBOpA.
310 MO3BOJHMT MPOBECTH IMPOLECC LleMEHTHPOBAHUS NPH MHHHMAJb-
HBIX [aBJeHHAX M 33 MMHUMajbHoe Bpems. J/laBjleHHe Ha TOJIOBKe
KOJIOHHBI B KOHIle TTPOAABKH MepBoil ropuuH (puc. 16.11) 6yaer

1= 01(ap ~ Yep)(hy — h) + 0,02L + 16. (16.29)

/laBneHye Ha TONOBKE KOJOHHBI B KOHIle NMPOAaBKH BTOPOl mop-
iy (puc. 16.12)

o1t = 01up = Yep)(Hap = hy — k) + 0,02L + 16, (16.30)

IIpupaBuss ypaBHenus (16.29) u (16.30) W pewnB UX OTHOCH-
TeAbHO hy, NOny4UM GOpMYIY AJIS olpedefeHHA BHICOTh! YCTAHOBKH
My T

— H, p(Yu p~TIr p)

. 16.31
2(711 P —er +071) ( )

]

JanbHeluinit pacyeT ABYXCTYNEHYATOro LEMEHTHPOBAHUSA B 3TOM
cry4yae He OTJHYaeTCs OT pPAcyeTa OAHOCTYIEHYATOrO LeMeHTHpPOBa-
HHUSL.

|
i
Y ]
| ey
| <} fé\gé
R M
Zyrl-pé 2 Zg
nh o
K n
%%Y ) é
.::: 7/1%\\\% ) ".::: %%\Sé Y

Puc. 16.11, Cxema nosoxerns yposuelt  Puc. 16.12. Cxema nonoxeHns yposHedt
B KOHUEe NPOJAaBKH nNepBoffi NOpUMH B KOHIE NPOAaBku BTopolt mopiumH ne-
HeMeHTa MEHTa
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Hcxopatbie gaHHble

[y6uHa cKBaXHHH (AnHHa koToHHM) L M 3500

BricoTa moareMa weMeHTHOTO pacTBopa Hyp, M 1800

[uamertp cTBoTa cKBaXHHE (101010 Ne 9) D; MM 214

Hapyxuuili quametp komoHEn D MM 146

T110lARb BHYTPEHHErO CEYEeHUA Ko TOHHE Fyp, M’ 00129

IT1omanb Ko1bUEBOro  MPOCTPAHC(BA CKBAKHHEL C YYETOM

xosdduimenta k' F, M° 00337

To1mHa cTeHkn Tpyd obcaAHoll KOTOHHN MM 7 8,9, 10 11 t2

[y6uHa cnycka obcallion KO TOHHBL M 600, 800 900 700
300, 200

Bricota 1eMeHTHOTO CTaKaHa MepBoit H BTOPOi cTymeHM A M 15

Boao ueMentHoe oTHOwenne W 0,45

Ve TbHBLI BEC NPOMBIBOYHOM KHAKOCTH Y;p T/M° 1,4

Ynenbunii Bec LeMENTHOTO PacTBOPA Yy, T/M 19

Koadduuuent, ydHToBaOmii yee 1yeHye ofbeMa CKBUKHHEL & 1,2

PacueT npoBefieM 414 TpeThero cjayuyasi ABYXCTYIIEHYATOro LiEMeEH-
THPOBaHUS

[ Onpenennv BLICOTY YCTAHOBKH lleMeHTHPOBOYHOH MyQTbl IO
¢bopuyse (16 31)

_ 180019-14) _ 750,
" 2(19-14+01)

Orciona HallgeM BbICOTY MoOABEMa 1leMEHTHOTO pacTBopa IepBoii

ctynesn H,, = 750 M, Bropoit crynesn H,, = 1800 — 750 = 1050 M

Il Paccuutaem peMeHTHpOBaliMe NEPBOIl CTYNeHH
1 [MoTtpebHOe KOMMYECTBO UEMEHTHOrO PacTBOpa

Vip = 0,785(1,2 0,214% — 0,146%)750 + 0,785 0,1222 15 = 20,1 ™’
2 TotpebHoOe KOMHYECTBO CYXOTO LieMeHTa

1
G, = 55201 19=263T

3 KonuyecTBo Boab! 47151 3aTBOPEHHS LIEMEHTHOTO PAcTBOpa
V, - 0,45263 = 11,8 M
4 O6beM NMpoflaBOYHON KMAKOCTH

Vip = 0,785 0,0164 3485 = 45 ar’,

rae

42 = 0132° 600+ 0137 800 + 01287 900 + 0126 700 +0 124 300 + 0,122 185 _
P 3500 - 15

=0,0164

5 [laBnenue (B xr/w2) 112 TOJIOBKE KOJIOHHBI Ilepes, CXOXAeHUeM
npobok
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p. = 0,023500 + 16 = 85,

p, = 0,1(750 — 15)(1,9 - 14) = 369,
e = 86 + 36,9 = 1229

6 Ilpunumaem s yemenTuposanus arperat LA-300 ¢ anamer-
poM BTYJIOK 127 mm

7 ¥Ycranasnusaem PEXUM pa60TbI LHEeMEHTUPOBOYHDBIX arperatos
rnpu 3aka4ike ¥ IpojaBKe nepsoﬁ [IopUuH LEMEHTHOIO pacTBoOpa

a) TaKk Kak p; > prv > py, TO 3aKayKa lEMEHTHOTQ pacTBopa
noskHa ObITh Hayara Ha ckopocty 111,

6) cTonb LHEMeHTHOTO pacTBOpa, KOTOPBIA Ao/MKen ObITh 3aKavyaH
ua ckopocty 111

m _ 10(86 - 56) _
h“P_"_‘lg—m 600 M,

B) o6beM 3TOTO pacTBopa
Vi =0,0129 600 = 7,73 v,

r) cTos0 1leMeHTHOTO pacTBOPa, 3aKauMBaeMblil Ha ckopoctH IV,

by, = 1889 _ 950w,

1) oObem 3Toro pacTsopa
Vv =0,0129 250 = 3,23 v,

€) oCTaJIbHOe KOJIMYECTBO 1{eMEHTHOTO pacTBOpa, 3akayuBaeMoe Ha
ckopocti V,

Vi, =201 - 773 ~323 =914
) 1nocTostHble K03(pUIIMEHTh! CKBasKUHbI

ho=— 200 _434
0= ot 0035 - A5IM

Iy = 3500 - 431 = 3069 M,

431-15 M
a= =113 ,
36,9 kr/cm?

3) BblcoTa (B M) cTONGOB NpPOA2BOYHOH >XUAKOCTH, 3aKayuBaeMoil
Ha Pa3/IMYHBIX CKOPOCTSIX arperara,

hY, = 3069 + 11,3 (43,5 - 86) = 2589,
hay = 11,3(56 - 43,5) = 141,
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BN = 11,3 (100 - 56) = 497;
Rl = 11,3 (1229 - 100) = 258;

M) KoaudectBo (B M3) MPOAaBOYHOH XUAKOCTH, 3aKayWBaeMoit Ha
Pa3/IMYHBIX CKOPOCTAX arperara,

VY =0,0129-2589 = 33,42;
VY - 00129-141 = 1,84;
Vil = 0,0129-497 = 6,41;
Vil - 0,0129-258 = 3,33;

2V =45 M COBMaJaeT ¢ obbeMoM, MOJYYEHHBIM B M. 4 pacyeTa.
8. BpeMs (B MuH) LeMeHTHPOBaHHS MPH YCJIOBUHU PaboThl OJHOTO
arperara

3,33 1000 (6,41 +7,73)1000
m—_ = 6 =" O =32 :
11 3,860 141 » tl” 7,2560 y5s

(323 +184)1000 _ o r. . (10,12+3342)1000 _ 430
12,96 60 Mty 16,660 "

Ly =

Ob1iee BpeMsl 11eEMeHTUPOBaHHS
T, = 146 + 329 + 6,5 + 43,8 = 97,8 Mmun.
9. Temnepatypa 32608 CKBaXuHbI

t,=15+33%0 _g50C,
50
HeMeHT A8 ropsAuMX CKBaKMH XapaKTepU3yeTCSl HayajloM CXBa-
ThiBalus 105 MuH.
10. IToTpefHoe YNCIO LEMEHTHPOBOYHBIX ArperaTos:
a) TI0 BpEMeHM CXBaTbIBaHWA

yo 914

=— _+1=3;
0,75 105

0) no CcKOpOCTH TmOJbeMa LEMEHTHOIo pacTBopa B 3arpyOHOM
NIPOCTPaHCTBe
_ 20-0,0337 1000+1=5‘
16,6

n

IIpurnMaeM IS 1{€MeHTHPOBaHMS NepPBOH CTYNMEHM NATHL arpera-
TOB.
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III. PaccuMTaeM 1ieMeHTHpPOBaHHe BTOPOH CTYMEHH.
1. MloTpebHoe KONMMYECTBO LIEMEHTHOTO PacTBOPa

Vap = 0,785 (1,2:0,2147 - 0,146°)1050 + 0,785-0,122%15 = 27,6 m".

2. TloTpebroe koMMYECTBO CYXOTO LIEMEHTa

Gy =2 =276:19=336M"

04

3. IlortpebHoe KONMYECTBO BOAbl IJs1 3aTBOpEHMs LIEMEHTHOTO
pacTBOpa

V, = 0,45-36,6 = 16,5 m°.
4. O6beM NpoONABOYHOI XKUIKOCTH
Vap = 0,785:0,0164.2735 = 35,5 m’.

5. JlaBnenue (B kr/cM’) Ha ToJIOBKe KOJOHHBI MEPel CXOXKACHHEM
npobok

pr = 0,02:2750 + 16 = 71;
py = 0,1(1050 - 15)(1,9 — 1,4) = 51,8;

P = 71 + 51,8 = 1228 (rpu 1eMEHTHPOBAHUM TNEPBOH CTYIEHU
122,9 kr/cm?).

6. [IpunuMaeM 1151 1eMenTHpoBatus arperatol 11A-300.

7. PexxuM paboThl 1{eMEHTUPOBOUHBIX arperaToB NMpHU LEMEHTUPO-
BaHMM BTOPOMH CTYMeHM:

a) 3aKayKa 1{eMEHTHOI'0 PaCTBOpa JOJkHa ObITh HayaTa Ha CKOpO-
ctu III,

6) cron6 ueMeHTHOTO pacTBOpa, KOTOPBIH HeoOXONMMO 3aKayaThb
Ha ckopocty 111

10(71-56
Al = ﬁ 300 m;

B) obbeM 3TOro pactsopa
Vih =0,0129-300 = 3,87 m*;
r) cToa6 LeMeHTHOrO pacTBOpa, 3aKauMBaeMblil Ha ckopoctu IV,

LY = w 250 M;
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1) o6beM 3TOro pacTsopa

V!V =0,0129-500 = 3,22 >,

up
6) OCTaJIbHOE€ KOJIMYECTBO DACcTBOpa, 3aKauMBacMOE€ Ha CKODOCTH
Vv,

VY =276-387-322=2051 Mm%

up

) TOCTOsIHHbIE KO3 DHUMEHTDI 1IeMEHTHDOBAHHS

: 27,6
® 10,0129 + 0,0337

lp = 2750 — 592 = 2158 m;

=592 M;

592 -15 M
= =112 :
! 518 Kr/cMm?

3) BbICOTa (B M) cTo0OB NMPOAaBOYHOM KUAKOCTH, 3aKayMBaeMoil
Ha pa3jIMUHBIX CKOPOCTAX arperara,

hY = 2158 + 11,2(43,5 - 71) = 1850,
hlY = 11,2 (56 — 43,5) = 140,

Al = 11,2 (100 - 56) = 490,

Al =112 (122,8 - 100) = 255;

) KonMYecTBO (B M>) NpoaaBoyHOl KMAKOCTH, 3aKaYMBaeMOH Ha
PasJMUHBIX CKOPOCTAX arperara,

VY =00129-1850 = 23,38; VI =0,0129-140 = 1,81;
V,,';' =0,0129-490 =6,32; V,) =0,0129.255 = 3,29,

YV = 35,3 M® coBnianaet ¢ o6beMOM, NoJyyeHHBIM B 1. 4 pacyeTa.
8. BpeMms 1ieMeHTHMDPOBaHHUs (B MMH) MPU YCA0BMM paboThl OLHOIO
arperata

_329-1000 _ 445,

_ (38746321000 _ 53 4.
I = 38 60 L 580 45
_(322+18D1000 _ o5, . _ (2051+2388)1000 _ 4
v 12,96 60 6.5, tv 16,6 60 45.
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Obiuee BpeMsl 1{leMEHTHPOBaHHs
T, = 145 + 234 + 65 + 44,5 = 88,9 mun.

9. TeMnepaTypa 326051 CKBa)XHHBI
£, =15+ 2750 =70 °C.

HeobxoniMM LEMeHT L5l rOpsiuMX CKBajXKMH.
10. IloTpebroe YMCIO LHEMEHTHPOBOYHBIX ArPEraTOB:
a) No BpeMeHH CXBaTbIBaHUsA

889 _q.
0,75 105 ’

6) Mo TexHUYeCKH HEOOXOAMMON CKOPOCTH TIOABEMa LIEMEHTHOIO
pacTBOpa B 3aTpyDHOM IpOCTpaHCTBe

_ 20-0,0337-1000 +1=5.
16,6

s ueMedTHpOBaHMS NepBOii M BTOPOH CTyrNeHell HOCTaTQYHO
NATb arperaTos.

11. TloTpebroe YHCIO LEeMeHTHO-CMECHTEIbHBIX MaLIUH:

a) 10 MPOMU3BOAMUTEIbHOCTH

_5166 _«.
20 ’

6) 1o rpy3ononBEMHOCTH
G, =263 + 366 =629,

2
m= 629 _ 4,
20
Ans msyxcryneHdaTtoro ueMeHTHpPOBaHMs HeoOXOOUMO INSTh le-
MEHTHO-CMECHTeNbHbIX MAllIMH ¢ BMECTUMOCTbIO OyHKkepa 20 T.

16.3. HEMEHTHPOBOYHBIE AI'PETrATBI
H OBOPYJIOBAHHE

A1 MexXaHU3HPOBaHHOTO NPUTOTOBJIEHUS TAMIIOHAXHOIO PacTBO-
Ja TIPUMEHSIIOT pad/jMyHble 1{eMEHTHDOBOYHBIE arperathl U 0bopyno-
BaniMe (Tabn. 16.2-16.4).
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Tabauua 166

O6bembl (B M°/100 M) BHYTpeHHEro NPOCTPAHCTBA H METALIA OB CAIHAIX TPY6

Jlnametp TpYy6, MM

ToaunsHa crenky,

Obnem

MM BHYTPEHHETO Npo-
CTPaHCTBA MeTanna Tpy6
114,3 52 0,84 0,17
57 0,83 0,20
6.4 0,81 0.22
74 0.77 0,26
8,6 0,74 0,29
10,2 0,69 0.34
127,0 56 1,05 0,22
6.4 1,02 0.25
75 0,98 0.29
9.2 0,92 035
10,7 0.87 0.40
12.4 0.82 045
139,7 58 1,29 0,25
6.2 1,27 0,27
7.0 1,24 0.30
77 1,21 0.33
9.2 1,15 0,39
10,5 1,10 0,44
12,1 1,05 0.49
146.1 58 1,42 0,26
65 1,39 0.29
7.0 1,37 0.31
77 1,34 0.34
85 1.31 0,37
95 1,27 0,41
10,7 1,22 0,46
168,3 6,2 1,91 0,32
7.3 1,85 0,38
8.1 1,82 0.41
8.9 178 0.45
98 1.74 0,49
10,6 1,70 0,53
12,1 1,63 0,60
13,1 1,58 0,65
177.8 59 2,16 0,33
69 211 0,38
76 2,07 0.42
8,4 2,03 0.46
9,2 1,99 0,50
10,4 1,93 0,56
11,5 1.88 0,61
121 1,85 0,64
12,7 1.82 0,67
13,7 1.77 0,72
15,0 1,71 078
15,9 1,67 0,82
163 1.66 0,83
17,5 1,60 0,89
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Mpoaonxenue tabn 166

TonmmHa CTEeHKH,

Obrem

Anaserp pyS, mu MM BHYTPEHHETO PO
HH -
cTpatteTsa MeTanna Tpyb

177.8 18,5 1,55 0,94
19,1 1,53 0.96

20,6 1,46 1,03

22,2 1,39 1,10

193,7 6.4 2,57 0,39
7.6 2,50 0,46

83 2,46 0,50

9,5 2,39 0,57

! 10,9 2,32 0,64

11,7 2,28 0,68

12,7 2,22 0,74

15,1 2,10 0,86

2191 6,7 332 0,47
7.7 3,26 0,53

89 3,18 0,61

10,2 3,10 0,69

10,8 3,06 0,73

11,4 3,02 0,77

124 2,96 0,83

12,7 2,94 0,85

13,8 2,88 0,91

14,2 2,85 0,94

244,5 71 4,16 0,55
79 3,10 0,61

8,9 4,03 0,68

9,4 4,00 0,71

10,0 3,96 0,75

1,1 3,88 0,83

12,0 3,82 0,89

13,8 3,69 1,02

151 3,60 1,11

159 3,55 1,16

19,1 3,34 137

2731 71 5,26 0,61
7.8 520 0,67

8,9 511 0,76

10,2 5,01 0,86

114 4,92 0,95

12,6 4,82 1,05

13,8 473 1,14

15,1 4,63 1,24

16,5 4,52 1,35

17,1 4,48 1,39

178 443 1,44

18,6 4,36 1,51

19,1 4,34 1,53

20,2 4,25 1,62
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MMporonxenmne tabn 166

Hiem 10 0,1 MM

P ToauuHa CTEHKH, Obrenm
HAnaMeTp TPYO, MM MM BHYTDEHHErO Mpo- MeTanta Tovh
CTpaHCTBa Yy

298,5 7,6 6,30 0,72
8.5 6,22 0,80

9,5 6,13 0,89

111 5,99 1,03

124 5,88 1,14

13,6 5,78 1,24

14,8 5,67 1,36

3239 79 745 0,79
8,5 7,39 0,85

9,5 7,30 0,94

99 7,26 0,98

11,0 7,15 1,09

12,4 7,02 1,22

140 6,87 1,37

339,7 84 8,18 0,90
9,7 8,05 1,03

10,9 793 1,15

12,2 7,80 1,28

13,1 7,1 1,37

14,0 7,62 1,46

147 7,95 1,53

15,4 7,49 1,59

159 745 1,63

17,1 7,33 1,75

18,3 7,22 1,86

351 9,0 8,70 0,97
10,0 8,60 1,07

11,0 8,50 1,17

12,0 8,39 1,28

377,0 9,0 10,12 1,04
10,0 9,98 1,18

110 9,89 1,27

12,0 9,79 1,38

406,4 9,5 11,78 1,22
111 11,59 1,41

12,6 11,41 1,59

16,7 1092 2,08

426,0 10,0 12,94 1,31
110 12,81 1,44

120 12,68 1,57

4731 11,1 15,96 1,66
508,0 11,1 18,52 1,82
12,7 18,28 202

16,1 17,77 2,53

762,0 254 39,70 6,05

Npumeuanue Tonmuna 3apybexHnx obcamubx Tpy® NpHBezeHa ¢ okpyrie-
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Tabanua 167
O6beM (B M /100 M) MEXKOJOHHOTO NPOCTPAHCTBA

lluaMng Tonuuu- JMaMeTp BHYTPHpACIIO.T0XKEHHBIX 0BCATHBIX TPYO, MM
Tpy6, | Ha cTen-
v |k mm | 114 | 127 | 140 | 146 | 168 | 178 | 194 | 219
168.3 6,2 0,88 | 0,64 - - - -
7.3 0,82 0,58 - - - - -
81 0,79 0,54 - - - - - -
89 0,75 0,50 - - - - - -
9,8 0,71 0,46 - - - - - -
10,6 0,67 0,42 - - - - - -
121 0,60 | 036 - - - - - -
13,1 0,55 0,31 - - - -
1778 59 1,13 | 0,89 | 0,62 - - - - -
69 1,08 0,84 0,57 - - - - -
76 1,04 0,80 0,53 - - - - -
84 1,00 0,76 0,49 - - - - -
9,2 0,96 0,72 0,45 - - - -
10,4 0,90 0,66 | 0,39 - - - -
11,5 0,85 0,61 0,34 - - - -
12,1 0,82 0,58 0, 31 - - - -
12,7 079 { 055 - - - - -
13,7 0,74 | 050 - - - - - -
15.0 0,68 0,44 - - - - - -
159 0,64 0,40 - - - - - -
16,3 0,63 0,39 - - - - - -
17,5 0,57 | O, 33 - - - - -
18,5 0.52 - - - - - -
1937 6,4 1,54 1,30 1,03 | 0,89 - - - -
7.6 1,47 1,23 096 | 0,82 - - - -
83 143 | 1,19 | 092 | 0,78 - - - -
9,5 1,36 { 1,11 [ 084 ( 0,70 - - -
10,9 1,29 1,04 0,77 | 0,63 - -
11,7 1,25 1,00 073 | 0,59 - - - -
12,7 1,19 0,95 0,68 | 0,54 - - - -
15.1 1,07 0,83 0,56 | 042 - - -
219,1 6,7 229 | 205 | 1,78 | 164 | 1,10 | 083
7,7 223 | 199 | 1,72 | 158 | 1,04 | 077 -
8,9 2,15 1,91 1,64 1,50 0,95 0,69 -
10,2 2,07 1,83 1,56 1,42 0,87 0,61 - -
10,8 2,03 1,79 1,52 1,38 0,83 0,57 - -
114 1,99 1, 75 1,48 1,34 0,79 0,53 - -
12,4 1,93 1,69 1,42 1,28 | 0,73 0,47 - -
127 191 | 1,67 | 1,40 } 1,26 | 0,71 - -
138 1,85 | 1,61 | 1,34 | 1,20 | 065 - - -
14,2 182 | 158 | 131 | 117 | 0,62 - -
2445 7.1 2,89 262 | 248 1,93 1,67 1,21 -
79 - 283 | 256 | 242 | 1,87 | 1,61 | 1,15 -
89 - 1 276 | 249 | 235 | 180 | 154 | 108 | -
9,4 - 273 | 246 | 232 | 1,77 | 1,51 | 1,05 -
10,0 ~ 269 | 242 | 228 | 1,73 | 147 | 1.01 -
111 - 261 2,34 2,20 1,65 1,39 0,93 -
12,0 - 2,55 228 | 214 1,59 1,33 0,87 -
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[poAoaxenue Tabn 167

m Tosmuus- HuameTp BHYTpHpacHonoxeHHbIX 06caaHBIX TPYD, MM
TpYO, Ha CTeH-
MM KM, MM 114 127 140 146 168 178 194 219
13,8 - 242 1 215 | 2,01 1,46 | 1,20 | 0,74 -
15,1 - 233 | 2,06 | 1,92 1,37 1,11 - -
15,9 - 2,28 | 2,01 1,87 1,32 1,06 - -
19,1 - 2,07 1,80 1,66 11 0,85 - -
273,1 71 - - 3,72 | 358 | 304 | 277 | 230 1,47
78 - - 366 | 352 | 298 | 271 | 224 1,41
89 - - 357 | 343 | 2,89 | 262 | 2,15 1,32
10,2 - - 347 | 333 | 279 | 2,52 | 2,05 1,22
114 - - 338 | 324 | 270 | 243 | 1,96 1,13
12,6 - - 328 | 314 | 260 | 233 | 1,86 1,03
13,8 - - 319 | 305 | 251 2,24 1,77 | 094
151 - - 309 [ 295 | 241 2,14 | 1,67 -
16,5 - - 298 | 2,84 | 230 | 2,03 1,56 -
171 - - 294 | 280 | 2,26 1,99 | 1,52 -
17,8 - - 289 | 275 | 2,21 1,94 1,47 -
18,6 - - 282 | 268 | 214 1,87 1,40 -
19,1 - - 280 | 266 | 2,12 1,85 | 1,38 -
20,2 - - 2,71 2,57 | 2,03 1,76 | 1,29 -
298,5 7.6 - - - 462 | 407 | 381 | 3,34 2,51
8,5 - - - 454 1 400 | 373 | 326 | 243
9,5 - - - 445 { 390 | 364 | 3,17 | 2,34
11 - - - 431 | 3,76 | 3,50 | 3,04 2,20
12,4 - - - 420 | 365 | 339 | 293 2,09
13,6 - - - 4,10 | 3,55 | 3,29 | 2,83 1,99
14,8 - - - 399 | 344 | 318 | 2,72 1,88
3239 79 - - = - 522 | 496 | 449 | 3,66
8,5 - - - - 516 | 490 | 443 | 3,60
9,5 - - - - 5,07 | 4,81 434 | 3,51
9,9 - - - - 503 | 477 | 430 | 347
11,0 - - - - 492 [ 466 | 419 | 336
12,4 - - - - 479 | 453 | 406 | 3,23
14,0 - - - - 464 | 438 | 391 3,08
339,7 84 - - - - 595 | 569 | 522 | 439
9,7 - - - - 582 1 556 | 509 | 426
10,9 - - - - 570 | 544 | 497 | 4,14
12,2 ~ - - - 557 | 531 | 484 4,01
13.1 - - - - 548 | 522 | 475 | 392
14,0 - - - - 539 | 513 | 466 | 3,83
14,7 - - - - 532 | 506 | 459 | 3,76
15,4 - - - - 526 | 500 [ 4,53 | 3,70
15,9 - - - - 522 | 496 | 449 | 366
17,1 - - - - 510 | 484 | 437 | 354
18,3 - - - - 499 | 473 | 426 | 3,43
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Tabnanua 168
O6nem (B M /100 M) MEXKKOJIOHHOTO NPOCTPAHCTBA

HuameTp | Tommmu- JHaMeTp BHYTPHPACNONOXKEHHBIX 06CATHHIX TPYD, MM
Tpy6, | Ha cTeH-
MM KH, MM 245 273 299 324 340 351 377 406

3239 79 2,74 1,58 - - - - - -
8,5 268 | 1,52 - - - - - -
9,5 2,59 1,43 - - - - - -
99 2,55 | 1,39 - - - - - -
11,0 2,44 1,28 - - - - - -
12,4 231 1,15 - - - - - -
14,0 216 | 1,00 - - - - -

339,7 8,4 347 | 231 1,16 - - - - -
9,7 334 | 218 1,03 - - - - =
109 3,22 | 2,06 | 091 - - - - -
12,2 3,09 1,93 | 0,78 - - - - -
13,1 3,00 1,84 - - - - - -
14,0 2,91 1,75 - - - - - -
14,7 2,84 1,68 - - - - - -
15,4 278 | 1,62 - - - - - -
15,9 274 1,58 - - - - - -
17,1 2,62 1,46 - - - - - -
18,3 2,51 1,35 - - - - - -

351,0 9,0 4,00 | 283 1,68 - - - - -
10,0 390 | 2,73 1,58 - - - - -
11,0 380 | 263 | 1,48 - - - - -
12,0 3,70 | 252 1,37 - - - - -

3770 9,0 541 425 | 3,10 | 1,88 - - - -
10,0 527 | 4,11 296 | 1,74 - - - -
11,0 518 | 4,02 | 287 | 1,65 - - - -
12,0 507 | 391 276 | 1,94 - - - -

406,4 9,5 7,07 | 591 4,76 | 3,54 | 2,70 2,11 - -
11,1 688 | 572 | 457 | 335 | 251 192 - -
12,6 6,70 | 554 | 439 | 317 | 233 1,73 - -
16,7 6,21 505 | 390 | 2,68 1,84 - - -

426,0 10,0 823 | 7,07 | 592 | 470 | 386 | 3,27 - -
11,0 810 | 694 | 579 | 457 | 3,73 | 3,14 - -
12,0 797 | 681 566 | 444 | 3,60 | 3,01 - -

4731 11,1 ~ 1009 | 894 | 7,72 | 689 | 629 | 4,80 | 296

508,0 11,1 ~ - - 10,28 { 9,44 895 | 736 | 552
127 - - - 10,04 | 9,20 | 8,71 712 | 528
16,1 ~ - - 9,53 | 8,69 | 820 | 6,61 4,77
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Tabauna 169
O6vemsl (8 M°/100 M) BHYTpPeHHEro MPOCTPAHCTRA M MeTaLIa GyPIiIbHAIX TPY6

(0]} 06
e ozl 080Ty Tormu] e
TpYO, MM ’ | BHyTpEH- TpyO, MM ’ | BHyTpEH-
MM Mt MeTaana MM Mk MeTa11a
Omevecmsennvie, svicadxa suympo 127,0 gg éggg 8%(7)‘15
42 50 0,077 | 0,060 90 0,934 | 0340
10,0 0,900 0374
50 5.5 0,120 0,081
60,3 7,0 0162 | 0,131 Amomunuesnie
9,0 0,135 0,159
108,0 9,0 0,588 0,337
63,5 6,0 0,198 0,113
1143 10,0 0,685 0,354
73,0 7,0 0,269 0,165
9,0 0,234 0,200 129,0 9,0 0,995 0,382
11,0 0,202 0,232 11,0 0,888 0,446
89,9 7.0 0,433 0,205 1470 9,0 1,290 0,445
9,0 0,388 0,250 11,0 1,213 0,521
110 | 0346 | 0293 130 | 1140 | 0600
15,0 1,040 0,700
101,6 7.0 0,590 0,250 17,0 0,970 0,770
8,0 0,564 0,278
90 0,538 0,302 170,0 11,0 1,700 0,630
10,0 0,512 0,327 13,0 1,620 0,710
1143 gg 8;% 8%?8 3apybexcrvie, gbicadxka exymps U HAPYIY
9,0 0,716 0,340
60,3 48 0,200 0,100
1143 10,0 0,686 0,370 71 0,168 0,120
110 0,658 0,400
73,0 55 0,296 0,110
1270 7.0 0,988 0,306 9,2 0,236 0,185
8,0 0,953 0,341
9,0 0,920 0,376 88,9 6,5 0,454 0,167
10,0 0,886 0,409 9.4 0,390 0,234
11,4 0,346 0,278
139,7 8,0 1,182 0,395
9,0 1,144 0,432 101,6 6,7 0,612 0,199
10,0 1,107 0,472 8.4 0,564 0,246
11,0 1,070 0,506 10,9 0,532 0,280
Omevecmeennbie, C NPUBAPEHHBIMU
samxamu, muna TBIIB 1143 gg 8;% 8‘%33
50,0 55 0,119 | 0,080 10,9 0670 | 0354
60,3 5,0 0,199 0,100 127,0 7,2 0,985 0,282
9, 0,927 0,340
1143 6,0 0,791 0,260 12,7 0,811 0,456
7,0 0,759 0,290
9,0 0,729 0,320 139,7 9,2 1,155 0,376
10,0 0,699 0,350 10,5 1,05 0,428
L
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Tabauna 1610
O6nembl (B M3/100 M) BHyTpeHHeTo npocTpascTBa H Metawia HKT

Tonmnna Obvem Tomuuna Obnem
Tl_lp};ag{emrs CTEHKH, BHYTpeH- 11-1;;;;16”(:3 CTEHKH, [ en-
! MM I MeTa1a ' MM Wit MeTalIa
26,7 2,87 0,034 0,022 73,0 7382 0,259 0,162
3,00 0,034 0,024 9,19 0,234 0,187
10,28 0,216 0,205
334 3,38 0,056 0,033
3,50 0,055 0,034 88,9 5,49 0,477 0,149
6,45 0,454 0,173
42,2 3,18 0,101 0,040 7,34 0,433 0,193
3,50 0,097 0,043 8,00 0,417 0,210
3,56 0,097 0,044 9,52 0,383 0,243
10,50 0,360 0,266
48,3 3,12 0,138 0,045 11,43 0,343 0,283
3,68 0,131 0,052 12,40 0,329 0,297
4,00 0,127 0,057
1016 574 0,638 0,178
60,3 4,24 0,211 0,077 6,50 0,616 0,201
4,83 0,202 0,086 6,65 0,612 0,204
5,00 0,199 0,089 8.38 0,565 0,251
5,54 0,191 0,097 9,65 0,531 0,285
6,45 0,177 0,111 10,92 0,499 0,317
712 0,167 0,121
8,53 0,147 0,141 1143 6,88 0,794 0,241
7,00 0,790 0,245
73,0 5,51 0,302 0,199
7,01 0,273 0,148

Tabauna 16.11
O6mem (B M°/100 M) MeXTPY6HOro NMpoCTpaHCTBA

JlameTp Tonuuna HapyxHblit 1HaMeTp OYPHIBHBIX TPY6, MM
6. My | CTEHKIH,
TPYO MM 147 140 129 127 114 102
508,0 11,1 16,81 16,95 17,20 17,23 -
12,7 16,57 16,71 16,96 16,99 - -
16,1 16,06 16,20 16,45 16,48 -
4731 11,1 14,25 14,39 14,64 14,67 - -
4260 10,0 11,23 11,37 11,62 11,65 11,89 12,11
11,0 11,10 11,24 11,49 11,52 11,76 11,98
12,0 10,97 11,11 11,36 11,39 11,64 11,85
406,4 9,5 10,07 10,21 10,46 10,49 10,73 10,95
11,1 9,89 10,03 10,28 10,31 10,55 10,77
12,6 9,70 9,84 10,09 10,12 10,36 10,58
16,7 9.21 9,35 9,60 9,63 9,87 10,09
377,0 9,0 8.41 8,55 8,80 8,83 9,07 9,29
10,0 8,27 8,41 8,66 8,69 8,93 9,15
11,0 8,18 8,32 8,57 8,60 8,84 9,06
12,0 8,07 8,21 8,46 8,49 8,73 8,95
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[lponoaxenne tab

16.11

JlnameTp Tonuiua Hapyxuuiit giametp 6ypunbunx Tpyd, Mm
6 M | CTeHKIL,

1Py, M 147 140 129 127 114 102
351,0 9,0 6,99 713 7,38 67,41 7,65 7,87
10,0 6,89 7,03 7,28 7,31 7,65 7,77

11,0 6,79 6,93 7,18 7,21 745 7,67

12,0 6,68 6,82 7,09 712 7,34 7,56

339,7 8,4 6,47 6,61 6,86 6,89 7,13 7,35
9,7 6,34 6,48 6,73 6,76 7,00 7,22

10,9 6,21 6,35 6,60 6,63 6,87 7.09

12,2 6,09 6,23 6,48 6,51 6,75 6,97

13,1 6,00 6,14 6,39 6,42 6,66 6,88

14,0 5,91 6,05 6,30 6,33 6,97 6,79

14,7 5,94 5,98 6,23 6,26 6,50 6,72

15,4 5,78 5,92 6,17 6,20 6,44 6,66

159 5,74 588 6,13 6,16 6,40 6,62

17,1 5,62 5,76 6,01 6,04 6,28 6,50

183 5.51 5.65 590 593 6,17 6,39

3239 7.9 5,70 5,84 6,09 6,12 6,36 6,58
8,5 5,68 5,82 6,07 6,10 6,34 6,56

9,5 5,59 5,73 5,98 6,01 6,25 6,47

99 5.54 5,68 593 5,96 6,20 6,42

11,0 5,44 5,58 5,83 5,86 6,10 6,32

124 531 545 570 573 597 6,19

14,0 5.16 5,30 5,55 5,58 582 6,04

298,5 7.6 4,59 4,73 4,98 5,01 525 547
8,5 4,51 4,65 4,90 493 517 5,39

9,5 442 4,56 481 4,84 5,08 5,30

11,1 4,28 442 4,67 4,70 4,94 5,16

124 417 4,31 4,56 4,59 4,72 495

13,6 4,07 4,21 4,46 4,49 4,73 4,95

148 3,96 4,10 4,35 4,38 4,62 484

273,1 7.1 3,55 3,69 3,94 3,97 421 4,43
78 3,49 3,63 3,88 391 4,15 437

89 3,40 3,54 379 382 4,06 4,28

10,2 3,30 3,44 3,69 3,72 3,96 4 18

114 3,21 335 3,60 363 387 4,09

126 311 3.25 3,50 3,53 3,77 3,99

138 3,02 3,16 3,41 3,44 3,68 3,90

15,1 2,92 3.06 331 3,34 3,58 3,80

16,5 2,81 295 3,20 323 347 3,69

17,1 2,77 2,91 3,16 3,19 343 3,65

17,8 2,72 2,86 3,11 3,14 3,38 3,60

18,6 2,65 2,79 3,04 3,07 3.31 3,53

19,1 263 2,77 3,02 3,05 3,29 3,51

20,2 2,54 268 293 2,96 320 342

2445 7.1 2,44 2,58 2,83 2,85 310 3,32
7.9 2,38 2,52 2,77 2,80 3,04 3,26

89 231 2,45 2,70 2,73 2,97 3,19

9,4 2,28 242 2,67 2,70 2,94 3,16

10,0 2,24 238 2,63 2,66 2,90 312

11,1 2,16 2,30 2,55 2,58 2,82 3.04

12,0 2,10 2,24 2,49 2,52 276 298

138 1,98 2,12 237 2,40 2,64 2,86

151 1,89 2,03 2,28 2,31 2,55 2,77

159 1,84 1,98 2,23 2,26 2,50 2,72

19,1 1,63 1, 77 2, ,02 2,05 2,29 2 51
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Tabauwua 1612
O6mem (B M /100 M) MexTpy6HOrO npocTpancTBa

JnaMeTp Tonupsua Hapyxsbiit guameTp 6ypHIbHBX TPYD, MM
6. mM | CTEHKH,

TPYO, MM 127,0 1143 101,6 88,9 73,0 60,3
193,7 7,0 1,24 1,48 1,70 1,88 2,09 2,23
7,6 1,21 1,45 1,67 1,85 2,06 2,20

8,3 1,17 1,41 1,63 1,81 2,02 2,16

9,5 1,10 1,34 1,56 1,74 1,95 2,09

10,9 1,03 1,27 1,49 1,67 1,88 2,02

11,7 0,99 1,23 1,45 1,63 1,84 1,98

12,7 0,93 1,17 1,39 1,57 1,78 1,92

15,1 - 1,05 1,27 1,45 1,66 1,80

1778 . 59 - 1,1 1,33 1,51 1,72 1,86
6,9 1,06 1,28 1 46 1,67 1,81

7.6 - 1,02 1,24 1 42 1,63 1,77

8,4 - 0,98 1,20 1.38 1,59 1,73

9,2 - 0,94 1,16 1,34 1,55 1,69

10,4 - 0,88 1,10 1,28 1,49 1,63

11,5 - 0,83 1,05 1,23 1,44 1,58

12,1 - 0,80 1,02 1,20 1,41 1,55

12,7 0,77 0,99 1,17 1,38 1,52

13,7 - 0,72 0,94 1,12 1,33 1.47

15,0 0,40 0,88 1,06 1,27 1,41

15,9 - - 0,84 1,02 1,23 1,37

16,3 - - 0,83 1,01 1,22 1,36

17,5 - 0,77 0,95 1,16 1,30

18,5 - - 0,72 0.90 1,1 1,25

19,1 - - - 0,88 1,09 1,23

20,6 - - - 0,81 1,02 1,16

22,2 - - - 0,74 0,95 1,09

168,3 6,2 - - - 1,25 1,46 1,60
7.3 - - - 1,20 1,41 1,55

8,1 - - - 1,16 1,37 1,51

8,9 - - - 1,12 1,33 1,47

9,8 - - - 1,08 1,29 1,43

10,6 - - 1,05 1,26 1,40

12,1 - - - 0,98 1,19 1,33

13,1 - - - 0,93 1,14 1,28

146,0 58 - - - - 0,98 1,12
6,5 - - - - 0,95 1,09

7,0 - - - - 0,93 1,07

77 - - - - 0,90 1,04

8,5 - - - - 0,86 1,00

9,5 - - - - 0,83 0,97

10,7 - 0,78 092

139,7 5.8 - - - - 0,85 0,99
6,2 - - - - 0,83 097

7,0 - - - 0,80 0,94

77 - - - - 0,77 0,91

9,2 - - - - 0,71 0,85

10,5 - - - - 0,66 0.80

12,1 - - - 0,61 0,75
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[Ipoaoaxenne taba 16.12

JlnameTp Toamnna Hapyxumii anametp 6ypuasiex tpy6, MM
6. mm | CTEHKH,
TPYO, MM 127,0 114,3 101,6 88,9 73,0 60,3
127,0 5,6 - - - - - 0,75
6,4 - - ~ - - 0,72
7.5 - - - - - 0,68
9,2 - - - - - 0,62
10,7 - - - - - 0,57
124 - - - - - 0,52
114,3 5,2 - - - - - 0,54
57 - - - - - 0,53
6,4 - - - - - 0,51
7.4 ~ - - - - 0,47
8,6 - - - - - 0,44
10,2 - - - - - 0,39
Ta6auua 1613
O6vem (B M°/100 M) mexTpy6HOTO NpocTpancTBa
Tuamerp Tomuuna Hapysubiit anamerp GypuasHbix Tpy6, MM
6 CTEHKH,
TPYO. MM MM 334 42,2 483 52,4 60,3 73,0
889 5,48 0,389 0,337 0,294 - - -
6,45 0,366 0,314 0,271 - - -
7,34 0.345 0,293 0,250 - - -
9,52 0,296 0,244 0,200 - - -
12,09 0.241 0,189 0,146 - - -
12,95 0,224 0,172 0,129 - - -
13,46 0,214 0,162 0,119 - - -
101,6 574 0,550 0498 0,455 - - -
6,65 0,525 0,473 0.429 - - -
7,26 0,508 0456 0.412 - - -
8,07 0,486 0,434 0,390 - - -
8,38 0,478 0.426 0.382 - - -
1143 5,20 0,760 0,708 0.665 0,632 0.562 0,429
5,68 0,744 0,692 0.649 0,616 0,546 0,413
6,35 0,723 0,671 0,628 0,595 0,525 0,392
6,88 0,706 0,654 0.611 0,578 0,508 0375
7,36 0.691 0.639 0,596 0,563 0,493 0,360
8,55 0,654 0,602 0,559 0,526 0,456 0,323
947 0,626 0,474 0,531 0,498 0,428 0,295
10,19 0,605 0,553 0,510 0,477 0,407 0,274
10,92 0,584 0,532 0,488 0,456 0,386 0,252
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Tabauua 16.14
O6vem (8 M°/100 M) MexTpy6HOTO NpocTpaHcTBa

Iutamerp Tomuuna HapyxHniit anamMeTp GypHABHBX TPY6, MM
Py, Mm | TENER 1483 | o603 | 730 | 889 | 1016 | 1143
MM ’ ’ , , : ”
127,0 56 0,871 0,768 0,635 - - -
6.4 0,840 0,738 0,605 - - -
7.5 0,802 0,699 0,566 - - -
9,2 0,744 0,641 0,508 - - -
10,07 0,692 0,589 0,456 - - -
12,4 0,646 0,543 0,410 - - -
139,7 58 1,106 1,003 0,870 0,670 0478 -
16,2 1,090 0,987 0,854 0,652 0,462 -
70 1,059 0,956 0,823 0,621 0431 -
7,7 1,030 0,927 0,794 0,592 0,402 -
9,2 0,974 0,871 0,738 0,536 0,346 -
10,5 0,922 0819 0,686 0,484 0,294 -
121 0,865 0,762 0,629 0,427 0,237 -
146,0 58 1,235 1,132 0,999 0,797 0,607 -
6,5 1,207 1,104 0,971 0,769 0,579 -
71 1,182 1,079 0,946 0,744 0,554 -
7,7 1,152 1,049 0,916 0,714 0,524 -
8,5 1,110 1,007 0,874 0,672 0,482 -
9,5 1,079 0,976 0,843 0,641 0,451 -
10.7 1,029 0,926 0,793 0,591 0,401 -
168,3 6,2 1,724 1,622 1,489 1,287 1,097 0,881
7.3 1,671 1,568 1,435 1,223 1,043 0,828
8.1 1,635 1,532 1,399 1,197 1,007 0,791
89 1,594 1,491 1,358 1,156 0,966 0,750
9,8 1,554 1,451 1,318 1,116 0,926 0,711
10,6 1,517 1,414 1,281 1,079 0,889 0,673
121 1,440 1,346 1,213 1,011 0,821 0,606
13,1 1,403 1,301 1,167 0,966 0,776 0,560
1770 59 1,983 1,881 1,747 1,545 1,355 1,140
6,9 1,929 1,826 1,693 1,491 1,301 1,086
7,6 1,892 1,789 1,656 1,455 1,264 1,048
84 1,851 1,749 1,616 1,414 1,224 1,008
9,2 1,813 1,710 1,577 1,375 1,185 0,970
10,4 1,755 1,652 1,519 1,317 1,127 0912
11,5 1,699 1,596 1,463 1,261 1,071 0,856
121 1,671 1,568 1,435 1,233 1,043 0,827
12,7 1,644 1,541 1,408 1,206 1,016 0801
13,7 1,593 1,490 1,357 1,155 0,965 0,750
15,0 1,534 1,431 1,298 1,096 0,906 0,690
15,9 1,493 1,390 1,257 1,055 0,865 0,649
16,3 1,475 1,372 1,239 1,037 0,847 0,632
17,5 1,421 1,318 1,85 0,983 0,793 0,578
18,5 1,372 1,269 1,136 0,934 0,744 0,529
19,1 1,350 1,247 1,114 0,912 0,722 0,507
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Tipoaoixenne Tabn 16.14

e

JlstameTp TonupiHa Hapyxuniit anametp 6ypunapHsix Tpy6, MM
py6, M | ST 143 [ 603 | 730 | 889 | 1016 | 1143
MM ) g ) g , ,
20,6 1,280 1,177 1,044 0,842 0,652 -
222 1,213 1,110 0,977 0,775 0,585 -
193,7 7,0 2,350 2,247 2,114 1,912 1,722 1,507
7.6 2,318 2,215 2,082 1,880 1,690 1,475
8,3 2,78 2,176 2,041 1,840 1,650 1,435
95 2,212 2,109 1,976 1,774 1,584 1,369
10,9 2,136 2,033 1,900 1,698 1,508 1,293
11,7 2,095 1,992 1,859 1,657 1,467 1,252
12,7 2,041 1,938 1,805 1,603 1,413 1,198
15,1 1,916 1,813 1,680 1,478 1,288 1,072
219,1 6,7 - 3,037 2,904 2,702 2,512 2,296
77 - 2,971 2,838 2,636 2,446 2,231
8.9 - 2,894 2,761 2,559 2,369 2,153
10,2 - 2,817 2,684 2,482 2,292 2,077
10,8 - 2,778 2,645 2,443 2,253 2,037
11,4 - 2,738 2,605 2,403 2,213 1,998
124 - 2,681 2,548 2,346 2,156 1,940
12,7 - 2,661 2528 2,326 2,136 1,920
13,8 - 2,593 2,460 2,258 2,068 1,853
14,2 - 2,573 2,440 2,238 2,048 1,833
2445 7.1 - 3,877 3,744 3,542 3,352 3,136
79 - 3,820 3,687 3,485 3,295 3,080
89 - 3,747 3,614 3412 3,222 3,007
94 - 3,715 3,582 3,380 3,190 2974
10,0 - 3,670 3,537 3,335 3,145 2,930
111 - 3,599 3,466 3,264 3,074 2,858
12,0 - 3,533 3,400 3,198 3,008 2,793
13,8 - 3,406 3,273 3,071 2,881 2,665
15.1 - 3,320 3,187 2,985 2,795 2,579
15,9 - 3,269 3,136 2,934 2,744 2,528
19,1 - 3,060 2,927 2725 2,535 2,319
2731 71 ~ 4979 4,845 4,644 4,453 4,238
78 - 4,921 4,788 4,586 4,396 4,180
8,9 - 4,833 4,700 4,498 4,308 4,092
10,2 - 4,731 4,598 4,397 4,206 3,991
11,4 - 4631 4,498 4,296 4,106 3,891
126 - 4,542 4,409 4,207 4017 3,801
13.8 - 4,443 4,310 4,108 3918 3,703
15.1 - 4,346 4,243 4,011 3,821 3,605
16,5 - 4,240 4,107 3,905 3,715 3,499
171 - 4,201 4,068 3,866 3,676 3,460
178 - 4145 4,012 3,810 3,620 3,404
18.6 - 4,080 3,947 3,745 3,555 3,340
19,1 - 4,050 3,917 3,715 3,525 3,310
20,2 - 3,962 3,829 3,627 3,437 3,222
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[lponoaxenne taba 1614

Tuamerp | To:1uustHa Hapyxnniit inamerp SypuibHeix TpyD, MM ]
Tpy6, mm | TR 483 | 603 | 730 | 889 | 1016 | 1143
2984 7,6 - 6,015 5,882 5,680 5,490 5,274
8,5 - 5,940 5807 5,605 5,415 5,200
9,5 - 5,846 5713 5,511 5321 5,106
1,1 - 5713 5,580 5378 5,188 4,973
12,4 - 5595 | 5462 | 5260 | 5070 | 4854
13,6 - 5,497 5,364 5,162 4,972 4,756
148 - 5,393 5,260 5,058 4,868 4,653
3239 7.9 - - - 6,836 6,646 6,431
‘85 - - - 6,776 6,586 6,371
9,5 - - - 6,679 6,488 6,273
9,9 - - - 6,641 6,450 6,235
11,0 - - - 6,536 6,345 6,130
124 - - - 6,404 6,213 6,000
14,0 - - - 6,255 6,064 6,850
3397 84 - - - 7,573 7,383 7,167
9,7 - - - 7.444 7,254 7,039
10,9 - - - 7317 7,127 6,911
12,2 - - - 7.190 7,000 6,785
13,1 - - - 7,105 6915 6,700
14,0 - - - 7,015 6,825 6,610
14,7 - - - 6,945 6,755 6,540
154 - - - 6,891 6,701 6,486
17,1 - - - 6,715 6,525 6,309
18,3 - - - 6,601 6,411 6,195
Ta6auuna 16.15
O6bemsi (B M°/100 M) BHyTpeHHero npocTpancTsa H meTawta YBT
Huamerp, MM QObbem [Juametp, MM Qbpvem
BHYT- BHYT-
wapyx- | iyr- peHHero wapyx- | smyr- | PEMHero
. y npo- | Meranna N . npo- | Metaria
HBli peHHui B peHHHil
CTPaHCT- CTpaHcT-
Ba Ba
73.0 35,0 0,10 032 172.8 57,1 0,26 2,22
71,4 0,40 2,08
794 31,7 0,08 0,41 80,0 0,50 1,98
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IIporoaxenne 1aba 16.15

—

JuameTp, MM Obvem MuaMeTp, MM O6bem
BHYT- BHYT-
_ BH eH- PeHHero T BHVI- peHHero
Hapyik yTp., npo- MeTa11a py., yr - npo- MeTa1ia
HHHM HHH HBIH peHmm
cTpaH- cTpaH-
CTBa CTBa
88,9 38,1 011 0,51 1844 | 714 0,40 2,27
45,0 0,16 0,46
1905 | 714 0,40 2,45
104,8 50,8 0,20 0,66 76,2 0,46 2.39
120,6 50,8 0,20 0,94 1968 | 714 0,40 2,64
57.1 026 0,88 76,2 0,46 2,58
63,5 0,32 0,82 90,4 0,64 2,40
127,0 57.1 0,26 1,01 2032 | 714 0,40 2,84
76,2 046 2,78
1330 | 640 0.32 1,07 80,0 0,50 2,74
90,4 0,64 2,60
139,7 57.1 0,26 1,41 1000 | 079 2.45
146,0 57.1 026 1.41 2096 | 714 0,40 3,05
68,3 0,37 1,30 76,2 046 2,99
74,0 0,42 1.24
76,2 0.46 1,21 259 | 714 040 3,26
1524 57.1 0,26 1,56 2286 | 714 0,40 3,71
714 0,40 1,42 76,2 0,46 3,65
90,4 0.64 347
158,7 57.1 0,26 172
71,4 0,40 1,58 2413 | 76,2 046 4,12
1000 | 079 3,80
165,1 57.1 026 1,88
714 0,40 1,74 2476 | 762 0,46 4,36
171.4 57,1 0,26 2,05 2794 | 762 0,46 5,67
71,4 0,40 1,91 1000 | 079 5,34
2476 | 1000 0.79 4,03 2857 | 1000 | 046 5,95
254,0 76,2 0,46 4,61
1000 | 079 428
90,0 0,64 1,84
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16.5. MATEPHAJIbBI H XUMHYECKHE PEATEHTDI
451 TAMIIOHAKHDBIX PACTBOPOB

PacTBop, NosyyaeMbli 10CJIe 3aTBOPEHHS TAMITOHAXHOIO LiEMeHTa
pofod (MJIM MHOI XUAKOCTHIO), 06paboTaHHOM XHMHUYECKHMM pea-
reHTaMH (MM 6e3 HUX) [718 NOBBIIEHHUA KayecTBa PacTBOPa M KaMHs
wu oberyeHus NposefeHUst TEXHOAOTUYECKOTO NPOoliecca, HasblBaoT
TAMITOHAXHBIM.

TaMnoHaxHble PACTBOPb! MPUMEHSAIOT [/ Pa30bLIeHus [1IaCTOB B
Pa3JMYHBIX TE0N0ro-TeXHUYeCKUX ycaosusx: oT —15 no +250 °C u ot
1,5 1o 200 MIla B kaHamax 3aKOJIOHHOT'O ITPOCTPAHCTBA PazMepOM OT
HEeCKOJBKUX MHILIMMeTpoB A0 0,5 M, B KaHanmax pasMepoM OT He-
CKOJIBKHX COT [0 HEeCKOJBbKHX ThICAY METPOB NMpPU HAJHUYUU Da3HOO6-
pa3HbIX MOPOA B Pa3pe3e CKBaXKMHBI, NPeACTaBIeHHBIX OTHOCUTEIBHO
MHEPTHBIMH B XMMHYECKOM OTHOUIEHUH MOPOAAMM H JIETKO PacTBO-
PHUMBIMH COJIIMM, HPOYHBIMH HJIH PBIXJIBIMM, NOABEPKEHHBIMH THI-
pOpa3phIBaM U Pa3pyLIeHUAM APYTHX BHIOB.

B Takux ycioBHsiX, UCHONB3YS LIEMEHTHBIH PAcTBOP JHILL OLHO-
TO THIA, Helb3s 00eCIeyUTh TepMETHYHOCTh 33KOJIOHHOTO MpPOCTPaH-
CTBa.

HyxeH psa pacTBOpOB, M3rOTOBJSAEMBIX M3 Da3HbIX LEMEHTOB H
06pabaTblBaeMbIX XUMMYECKUMHM pPeareHTaMHM IpPH  HCIIONb30BAHHU
Pa3NTUYHBIX TEXHOJOTHYECKHX CXeM MPUrOTOBIEHUS.

TaMrnioHaxHble LEMEHTbI, U3 KOTOPBIX H3rOTOBJISIOT TAMIIOHAXHbIE
pacTBOpbi, MOTYT OBITh KAaccUBUUMPOBAHB! N0 CAEAYIOUWMM NPHU3HA-
KaM: BellleCTBEHHOMY COCTaBy, TeMIepaType MpPUMeHeHHUs, NIOTHOCTH
TAMIIOHAKHOTO PACTBOPa, YCTOMYMBOCTM TAMITOHAXXHOrO KAaMHS K
BO3AEHCTBUIO ArpCCCHUBHBIX IJIACTOBBIX BOJ, JHUHeHHbIM AedopMaliu-
AIM TAMIIOH2XHOrO KaMHS [1PU TBEPIEHHH.

Ilo BelrecTBEHHOMY COCTaBY B 3aBUCMMOCTH OT COXEPXAHWUSA [10-
6aBoK TaMnoOHa)kHble LEMEHTDbl pPasfelfiorcs Ha rpynmer 1 — 6e3 do-
6aBok, 2 — ¢ JobaBKaMH,

Ilo temmeparype (8 °C) npHMeHeHUS TaMIIOHaXHble LEMEHTBI
pasfensTca Ha rpynmel 1 — Mg HU3KHX TeMmepatyp (HHxke +15),
2 ~ s HOpManbHBIX TeMIlepaTtyp (oT +15 mo +50), 3 — ana yme-
peHHbix TeMmepatyp (+50 po +100), 4 ~ g nosbilleHHBIX TeMIlepa-
Typ (+100 mo +150), 5 — ans BbIcOKHMX TemnepaTyp (ot +150 g0
+250), 6 ~ mna ceepxebicokux TeMmepatyp (oT +150 mo +250), 6 -
A1 CBEpPXBBICOKUX TeMmepatyp (Bbime +250), 7 — A8 UMKIMYECKH
MEHSAIOINXCH TEMIIEPATYD.

ITo nnoTHocTH (B Kr/M°) TAMIIOHAXHOTO PAcTBOPA TAMMNOHAKHbIE
UeMeHTbl pasfensioTcs Ha rpymns: 1 — Jerxue (Huxe 1400), 2 —
obneryennsie (1400-1650), 3 — Hopmanbhble (1650—-1950), 4 — yTa-
XkenenHsle (1950-2300), 5 — Tsaxensie (Boiute 2300).
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[To ycTOMYMBOCTM TAMIIOHAXHOrO KaMHS K BO3ZAEHCTBHIO arpec-
CMBHbBIX [UJIACTOBBIX BOJ TAMIIOHaXKHbIE 1IeMeHTbl pa3felfAOTCS Ha
rpynnsl: 1 -~ ycTOHYMBBIE TONBKO K XJIOPKAJIbLIMEBO-HAaTPHEBBLIM BO-
naM, 2 — ycTOHYMBble K Cyan(daTHBIM BOAAM, a TaKXe XJIopKajbuue-
BO-HATPHEBRIM, 3 — YCTOHYMBBIE K MarHe3HalbHBIM BOxaM, 5 — yc-
TOHYMBbBIE K TIOJMMHHEPAIbIBIM BOAM.

KpoMe Toro, MpHUMeHSIOT TaMIIOHaXKHble PacCTBOPBI, B KOTODPBIX B
KayecTse XMIKOCTH 3aTBOPeHUS NMPHUMEHSIOT BOAY C CONAMHU (10 Ha-
ChIL{eHUS), TaMIOHAXHble PacTBOPbl Ha HedTAHOH OCHOBe, a3pHpo-
BaHHble TaMITOIAaXXHble PacTBOPBI, OpraHOMHHEpPalbHblEé KOMITO3ULHMHU
(BMIOTb 0 MCKJIIOYEHUS] MHHEPANbHOrO KOMITOHeHTa), BbICTpocxBa-
THIBAIOIMECS COCTAaBbl AN GOpb6bI € IorjonieHHeM npu OypeHMH
CKBaXXHH U Ap.

[Tog TaMnbHa’KHBIM LEMEHTOM MOHMMAeTCs IMPOAYKT, COCTOSALMH
M3 CcMecM TOHKOMOJIOTBIX BSDKYUIMX BellecTB (IOPT/IaHAIIEMEHT,
1IIJaK, U3BECTb U AP.), MUHEpAJIbHbIX (KBaplLeBbIH MecoK, OMokKa, aHa-
TOMHT, LIeOJIUT, TperleJl, IJIMHa, LWJIaK U AP ) UM OpraHM4Yeckux (pe-
3MHOBAsl Kpolilka, HedTAHON Koke, Keporen-T W Ap.) 106aBOK, nocie
3aTBOPeHHST KOTOPOro BoJOi MOAYYalOT PACTBOP, a 3aTeéM KaMeHb.

B 3aBucHMMOCTH OT BSXYyllel OCHOBBI TaMMoOHaXKHble 1[EMEHTHI fe-
JATCS Ha HecKOJbKO BMIOB: TAMIOHaXHBIA LeMeHT Ha Oa3e moprt-
JaHALUEMEHTa, TAMIIOHAXHBIA LeMeHT Ha 6alde JOMEHHBIX UIJIAKOB,
H3BECTKOBO-IIeCYaHble CMeCH, NMPOYHe Ha MUHepasbHOH ocHope (THII-
COBble, HA OCHOBe MPUPOAHBIX MHHEPAJIOB M TOPHBIX IOPOA) M opra-
HHUYecKHe KpelUTeH.

16.6. TAMIIOHAKHBIN MTOPTJIAHAUEMEHT

AKTHBHBIe CBOICTBa TAMITOHAXXHOTO TMOPTJIaHAlLIEMEHTa orpele-
JSIIOTC. B OCHOBHOM XMMHYECKH CBSI33HHBIM OKCHIOM KaJjblMS
(Ca0) ¢ xpeMHe3eMOM, IJIMHO3EMOM U OKCHUOM JKeJle3a.

KpemHeseM crioco6cTByeT 06pa3oBaHMI0O CHJIMKATOB KaldbLUS U
AJIOMUHUS, NPHUAAEeT 1leMEHTY THUAPaBIMYeCKHe CBOMCTBa, T.e. CIIO-
cOBHOCTb 3aTBepieBaTh M JAJHTenbHOe BpeMst paboTaTh B BOJHOM
cpene. Yaennuenue cofepxaHus SiO; NMPUBOAUT K HeKOTOpPOMY 3a-
Me/UJIEHUI0 CDOKOB CXBAaTbIBAHHS TaMIIOHAXHBIX PACTBOPOB B KOM-
HATHBIX YCJIOBMAX U TOBbILIaeT CYAbGATOCTOMKOCTL 11EMEHTHOTO
KaMHSI.

[nuHO3eM crocobCcTBYeT YCKOPEHHI0 CPOKOB CXBATBIBAHMA Lie-
MEHTHOTO PACTBOPA, HO MOHMKAeT NPOYHOCTb KaMHS.

VBeauyeHHe OKCHAA XKeJle3a B LeMeHTe NMPUBOAUT K 3aMedJIeHHIo
NPOLIECCOB CXBATBIBAHUSI TAMITOHAXKHBIX PACTBOPOB M CHMXAeT paH-
HIOIO IIPOYHOCTDH LEMEHTHOTO KaMHSI.
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B kauectse npumeceil B NOPTAAaHAIIEMEHTE COAEPKATCS ellle HeKO-
TOpble OKCH/IBL.

Okcup Maraus MgO B u3bbiTodHbIX KosnnyecTBax (Gonee 4,5 %)
BLISbIBAET yBenuuyeHHe o6beMa M pa3pylileHHe TBePAEWIEro LeMeHT-
HOTo KamHsl. 310 ofbAcHseTcs TeM, yTo MgO, Haxoasch B XUMHYe-
CK{ He CBA3aHHOM COCTOSSHMM B KJHWHKepe, Me/JleHHO BCTYIaeT BO
B3aHMojielicTBHe C BOJOI B TO BpeMs, KOTAA pacTBOp yXe 3aTBepiest.

CBoOOZHBIN, T.e. XUMHYECKH HE€ CBSI3aHHBINA, OKCHA KalbliUg —
BpeflHast COCTAaBJAOLIAsA, MpollecC ero THApaTallM NpoTeKaeT C yBe-
nuveHreM obbeMa Teepaoit dasbl. a8 npegoTepauleHHs yKa3aHHBIX
OTPHUATEIbHBIX MOCNEACTBUI CoZepxaHUe CBOOOIHOrO OKCHAA Kallb-
UA He A0JKHO NpepblliaTh 1 %.

Ilpy obxure OkCUIOB [0 TeMIepaTypnl CHeKaHHs (OKOJIO
1450 °C) ouwM, BCTymast BO B3aUMOJeHCTBHE APYT C APyroM, obpasy-
10T MCKYCCTBEHHBle MUHepaJbl, Ha3blBaeMble KIMHKepHbIMU.

K MunepanaM-cunnkataM oTHocATcA Tpexkaibivesblilt 3Ca0-SiO,
y asyxkansuuesblit 2Ca0-S10, cHIMKATHL

K MuHepanaMm-IuIaBHSM OTHOCATCA CJeAyIOUIME COeAVHEHHS:
Tpexkanbluesbii amomMuHat 2Ca0-Al,O,, nATHKaIbUMEBBIH TPHATIO-
muHat 5Ca0-3A1,05, ooHokanbuuesbidt anomunar CaO-Al; O3, yeTsl-
pexkanbuuenblii amomodepput 4Ca0-Al,O5-Fe,Os, onnokanbumesblit
depput CaO-Fe,0;, apyxkansuuesslit depput 2Ca0-Fe O3, MuHepan
Toporosa 46Ca0-16Al,037Fe;Os.

KpoMe MMHepasos, B CUIHKATHOM LEMeHTe COOEep)KHUTCS CTeKJOo-
BUANaA Macca, NpejcTaBasomias coboit 9BTEeKTUYECKUH pacillaB, wn3
KOTOPOTO He yCHelH BBIIENUTHCS MMHepasbl BBUAY OLICTPOTrO OxJia-
KIAeHUS LleMeHTHOro KJIuHkepa. CofepxaHMe 3TOH MacChl COCTaBJsAeT
5—12 %. CTeks10 COCTOMT B OCHOBHOM M3 HE3aKPHUCTAIJIM30BABUIMXCH
$heppuTOB, AMIOMHHATOB, ABYXKAJIbUHEBOIO CHUIHMKATA, UIEJTOYHBIX CO-
erHennit, YACTH CO/ePXKALLETOCA B KJIMHKEDE OKCHUAA MATHHS.

K BaxHeHWIUM MHHepaslaM OTHOCATCS aJHT U OeluT. AJIMT co-
CTOMT B OCHOBHOM M3 TPeXKaJIbLIMEBOrO CHIMKaTa. BeauT npeacras-
JsieT coboi oAHY M3 MogMdMKaUMi ABYXKaJbLIMEBOTO CHJIMKATa
2Ca0-Si0O;,. [IpoMexyTOYHOEe BEUIECTBO COCTOUT B OCHOBHOM U3 UeJ-
JuTa (amoModeppUT KalbLHsA) M 3anofilisieT MPOMEXYTKH Mexmay
KPHCTaJI/IAMH alluTa U GennTa.

CBo#cTBA  TaMIIOHaXHBIX [MOPTJIAHALEMEHTOM  ONpeAessioTCs
B 3HA4YMTeNbHOH cTelneHN BaKHeHUIMMH MHHepaJaMH, K KOTODbIM
OTHOCSTCA:  Tpéxkanbuuesblit cuamkatr 3Ca0-Si0,(C3S), asyx-
Kanbuuesblit cunukar 2Ca0-Si0,(C,S), TpexKaabLMeBbIH allOMHU-
HaT 3Ca0-Al,O3(C3A),  yeThipexkanbLHeBblii  aloModeppHUT
4CHO‘A1203'F6203.

Ilpu mpoussoacTBe TAMNOHAXHBIX TOPTJIAHALIEMEHTOB NpPUMEHs-
10Tcs akTUBHble 106askU. CorsacHo OCT 21-9-81, akTUBHBIMM MU-
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HepaJbHBIMH 06aBKaMH HA3bIBAIOTCS BellleCTBa (IIPUPOAHbBIE U HC-
KYCCTBeHHble), KOTOpble NPU CMelleHUH B TOHKOU3MebYeHHOM BUME
C BO3AYUIHOH W3BECTbIO M MPHU 3aTBOPeHHWHM BOAOIl 06pasyoT TecTo,
criocobHoe IOcie TBEepAEHUs Ha BO3LyX€ MPOJOIKATH TBEPAETb U
110, BOJOM.

AKTHBHBIE MHHePaJbHble 0OaBKM pa3fesisilOTCS Ha ABe TIPYIIIbL
I — npuponiisie (ecTecTBeHHbIe), 11 — UcKyccTBeHHbIE.

I'pymna L

Jlo6aBKH 0CaZIOYHOIO IPOMCXOXKAEHHA:

a) AMATOMUTBI — TOPHbIE IOPOAbI, COCTOSIIHe TNpeUMYIIEeCTBeHHO
U3 CKOIJIEHUS MMKDOCKONMMYEeCKUX MaHUMpell AMAaTOMMTOBLIX BOMLO-
pocieil M cozepiKaliie B OCHOBHOM KpeMHe3eM B aMOP(HOM COCTOSI-
HUY;

6) Tperenbl — COpPHbIE MOPOABI, COCTOSIINE U3 MHKPOCKOMUYECKUX
NPEUMYIECTBEHHO OKPYL/IbIX 3epeH M colepXKallue [JaBHBIM 06pa-
30M KpemHe3eM B aMoP(HOM COCTOSHUY;

B) OMOKH — YILJIOTHEHHble IUATOMHUTBI U TPeIebl;

r) rIMEXH — MOPoAbl, 06pa3yiolupecs B pPe3ybTaTe NMPUPOAHOrO
06KHra IIMHBI IIPYU HOA3EMHBIX 1105KapaX B YTOAbHBIX IMJIACTAX.

Jo6aBKN BYNKAHUYECKOTO IIPOUCXOKAEHUS:

a) mervinl — IOPOABI, coAepxkaliMe ATOMOCHIMKATBI M Haxoas-
1iHecss B MPUpo/e B BUIE PBIXJIBIX, YACTUYHO YILJIOTHEHHBIX OTJIOXe-
HUH;

6) Tydbl — ynuoTHeHHble M CLEMEHTHPOBAHHbIE BY/JIKaHHUYeCKHe
NOPOJBI;

B) MeM3bl — KaMHeBHUIHble MOPOAbI, XapaKTepH3ylollHecs MOPHC-
THIM IyOYaThIM CTpOeHHeM (BCIy4YEHHOE BYJKAHHYECKOE CTEKJIO);

T) Tpacchl — MeTamopdH30BaHHble Pa3HOBUAHOCTH BYJKaHU4e-
CKHUX TydoB.

I'pynma II:

a) KpeMHe3eMHCTble OTXOAbl — OTXOAbI, foraThle KPeMHeKHCIOTOI,
NoJy4YeHHbIE NPU U3BJeYEeHUU [VIHHO3eMa U3 TJIMHBI,

6) 0b6osx:KeHHbIe TTUHBI — TNPOAYKT HCKYCCTBEHHOTO 06XHra IJH-
HUCTBIX M CaMOBO3TOpPAIOLUIMXCS NMOpPOA B OTBajlaX MyCTBIX IIAXTHBIX
nopoa (rJIMHUCTBIE U YTJIUCTbIE CJAHILB);

B) TOIUIMBHbIE 30Jbl M NUIAKM — MOGOYHBIN TBEPAbI NPOLYKT,
obpasyomuiicss B npolecce CXKUTAHUS IIPH OrpejiejeHHOM TeMIepa-
TYPHOM peXXUMe TOILIMBA, HEKOTOPBIX BUAOB B COCTABE MHHEPAJIbHOM
4acTH KOTOPOTO NpeobaafaloT KUCIOTHbIE OKCHIDI,

T) [AOMEHHble TpaHyJMPOBAHHble UTAKH (KHUCABle M OCHOB-
Hble) — CHJAMKaTHble pacriaBbl (KHUCJIbleé M OCHOBHBIE) — CHJMKAT-
Hble paclUlasbl, [OJy4yaeMmbple NpH BbINJaBKe uyryHa U obpa-
llaeMble B MEJKO3EpPHUCTOE COCTOSIHHE IIyTeM OBbICTPOro HX OXJa-
SKIAEHHS.
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16.6.1. CIIEIITHAJIBHBIE TAMITIOHAKHBIE IEMEHTDI

[lIupoxoe pa3Hoobpasue reoJOro-reXHHYeCKHX YCJIOBUH B OTeye-
CTBEHHOI TNpakTHKe OypeHMsl M KpeIJleHus CKBaXXMH BbI3biBaeT He-
06X0AMMOCTb Pa3paboTKH CTIELHANBHBIX TAMIIOHAXHBIX 11eMEHTOB.

Posb Bxylllero MaTepuasa B ILJIAKOIleCYaHBIX 1IEMEHTaX MUCIIOJ-
HSAET 13K, aKTUBHOCTb KOTOPOTO MOBBILIAETCS C POCTOM TeMIEpaTy-
pbl, a POJIb 3aMeJTUTeNsl — KBAPLEBbIN MAM KBAPUEBO-MarHETHTOBbIH
MeCOK.

CBolicTBa LIJIAKOBBIX LEMEHTOB CYLIECTBEHHO OT/JMYAIOTCA OT
CBOICTB TIOpT/aHjlleMeHTa. IIpH HOpMaslbHBIX YCJIOBUSAX LIJAKOBbIE
1IeMEHTB! OYeHb MelJIEHHO TBEepAEIOT, OJHAKO C TOBbILIEHUEM TeMIIe-
patypbt 10 100 °C u Bbllle npouecchl CXBAaTbiBAaHWA M TBePAeHHS
HHTEHCUQHIMPYIOTCA M M3 LInaKollecyaHoro iteMeHTta obpasyiorcs
MJOTHbIE ¥ IPOYHbI KaMHM, OYEHb CTOMKHE B arpecCUMBHBIX Cpelax.
OcTanblble TexHHYecKue CBOIcTBa (H3MeHeHHMe ofbeMa, BOAOTIO-
Tpe6HOCTb, NOABMKHOCT M ApP.) OJM3KM K CBOIICTBaM NOpT/iaHaile-
MeHTa. lloBbitieHHast CTOHMKOCTb B MHHEPAIM30BAHHBIX M IPECHBIX
BOJax AaeT BO3MOXHOCTb PEKOMEHAOBaTb HX K IIPUMEeHEHMIO B Kaye-
CTBE TAMIIOHA’KHOIO MaTepyalsa B He(TAHBIX M Ta30BbIX CKBaXKHMHaX,
rae BbICOKasi MUHepaaM3alusi BOX OTPHUATeNbHO CKa3biBaeTcs Ha
JOJTOBEYHOCTH NOPTAAHALIEMEHTHOTO KaMHSI.

JloMeHHBII HI1aK — 3TO HeMeTaJIHYeCKUil IIPOAYKT, COCTOSAUI B
OCHOBHOM H3 CUJIMKAaTOB M amoOMHHaToB Kambuus. OH IHosydaercs
BMeCTe CO CTajbio (YyryHOM) B AOMCHHOH MeyM B BHJE paclljaBa U
3aTreM oxyaxaaercd. IIpu ObicTpoM oXJaxKAeHHH BOAOH, NApOM HJIM
BO3AyXxOM 00pa3yeTcs IpaHYJAMPOBaHHBIN WLaK, NPU MeAJNEHHOM -
KOMOBOH. BbICOKYI0O T'MADaBIMYECKYI0 aKTUBHOCTb JOMEHHbBIH LIJIak
nprobpeTaeT NpH OYeHb GBICTPOM OXJIAXAEHUM MM TPaHYJSLHH BO-
Joil. MensieHHo oxJlaXkaaeMblil 1Ak yclleBaeT A0 HeKOTOPOI crerne-
HHU 3aKpUCTANJIM30BATbCA M TMAPABJIMYECKHe CBOICTBA ero CHHXKAaloT-
¢s1. XHMHKO-MHHePANOrHYecK1il cocTaB Il1aka ¥ Crlocob ero oxjax-
JACHUS OIpeAensioT (U3NKO-MeXaHHYeCKHe CBOMCTBA IUJTAKOBLIX iie-
MEHTOB, CPOKM CXBaTbIBaHHUSA, TNOJABWXKHOCTDb, ILIOTHOCTb, MeXaHHYye-
CKYy10 NMPOYHOCTb U T.A.

Bonpiuas yactb pacTBOpoB Ha (a3e AOMEHHbIX IDAaHYJHPOBaHHBIX
LINaKOB CXBaTbIBAETCS U 3aTBep/eBaeT B KaMeHb, KaK IIpH BLICOKHX,
TaKx ¥ HU3KUX TeMIlepatypaX. Ilpu KOMHaTHOH TemIlepaType M aTMO-
cepHOM AaBJIEHMM CPOKM CXBAThIBaHMA OYeHb 3aMeJUVICHHBI, a yBe-
JHYeHHe MeXaHHYeCKoil TIPOYHOCTH TIPOUCXOAMT 3a GOJBINOI IpoMe-
XKYTOK BpeMCHHM, TOTAA KaK MMPH MOBLILLIEHHBIX TEMIIEpaTypax yKa3aH-
Hble NpOoLecChl aKTHBHM3UPYIOTCs. Tak, LIJNAaKONeCYaHbId pacTBOp CO-
ctaBa 1:1 npu xosmyecTBe BOAbI, NofobpanHOM Mo koHycy AsHWHU
A0 pacmibiBa 16—17 cM, TBeplesi IpH KOMHATHOI TeMIlepaType, OC-
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Puc. 16.13. 3asucuMocts
CPOKOB CXBaTbIBaHHA LLIAKO-
necyaHsX pacTBOPOB 051' co-
\ Aepkanus necka (¢ = 150 °C;
X OO p 50 MITay:
a. a — o00xacTM npHMeHeHHS

Cpox
CXBATBLIBaHHS, 4

F S - - ]

SO -\\“'-\ SRS 22

3
:)';‘0))‘11 ot HAYATa W KOHUA CXBATHIBAHMS;
6 — ycpeRHeHHHe 3HAYEHHS;

1, 2 — COOTBETCTBEHHO Ha4asio

10 20 30 40 50 60 70 H KOH€IL[ CXBAaThHIBAHUA
Conepxanne necka, %

TaHeTCA XMIKMM B TedeHHe 5—6 cyT. Macca makonecyaHoro pac-
TBOpPA IIPH TBEPACHUM HE PacCNauBaETCH.

AKXTHBHOCTb cMecei BO3pacTaeT ¢ yBEIMYCHUEM TEMIIEpaTypbL

Jlns obuweit xapakTepucTuku OOMBIIOTO KOJIMYECTBA AOMEHHBIX
TPaHyJMPOBAHHBIX UINAKOB nocTpoeH rpadumk (puc. 16.13), Ha korto-
POM NOKa3aHa 3aBUCHMOCTb CPOKOB CXBaTbiBaHWSI PacTBOPOB OT JO-
3UpoBKH necka. KpHBble, nocTpoeHHble Ha OCHOBaHHM PE3YJbTATOB
npubansurenbHo 700 aHANU30B, AAIOT KayeCTBEHHYIO OLEHKY LIJAKO-
necyaHbIX cMeceil Booflie Kak TaMIOHaXHBIX PACTBOPOB H MO3BOJSA-
10T CyAUTb O BO3MOXHOCTH NpPUMeHeHHMs HUX NpH TeMIiepatype t =
= 150 °C u paBnenuu p = 50 Mlla.

Ilo naHHBIM OMBITOB NOCTpOeHbl KpuBbie (puc. 16.14), ycraHasnu-
Balol(Me HM3MeHeHHe TIPENEsoB NPOYHOCTH Ha M3rub M cKaTHe Lifa-
KorecyaHbIX 0o6pa3loB, BblAepKaHHBIX B TeyeHHe 2 CYT, TIpH BBefe-
HMM Pa3iM4HbIX JAO3MPOBOK Mecka. B AaHHOM ciyyae MCIIOJNb30BATIH
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IIpexen npouynocTH, MIla
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Puc. 16.14. 3asncuHMocts Me-
XaHHYecKol NMpoyHocTH IL1a-
KONecYaHoro KamMHsl OT Co-
1 1 1 ! ] ] Aep)ggxmn necka (¢ = 150 °C;
p = 50 MIIa):
0 10 20 30 40 50 60 70 a ~ obJaacTH cxxaTHA U Haruba;
Couepmanue “ecm, o/o 6 — YCpeaHeHHRE JHaYCHUA

156



Dk
(=,

Puc. 16.15. 3asHcuMmoCTs
CpOKOB CXBaTbIBaHMA HL1AKO-
[ecyaHbIX PacTBOPOB OT CoO-
AepXKaHUA necka (t = 200 °C;
p = 50 Mlla):

a - ob1acTH npHMeHEHHA
HaYasaa M KOHLA CXBaTh{BaHMSA,;
6 — YycpeAHEHHble 3HA4YeHMS,;
1, 2 — COOTBETCTBEHHO HAYaJIO
H KOHEL CXBAaThIBAHIA

p—
[
1

=}

LN

Cpok cxBaTbIBaHHA, Y

10 20 30 40 50 60 70
ConepxaHue necka, %

<

Te XKe UINAKH, YTO ¥ IPU YCTAHOBJIEHHH CPOKOB cxBaTbiBaHMA. Ilecox
cnocoGCTBYET MHTEHCHMBHOMY TOBBILIEHUIO TMPOYHOCTH, U NIPU HANH-
yuH ero B cMecH B xonudectse 20—40 % npenen NpoyHOCTH ABYXCY-
TOYHBbIX 00pa310B AOCTHrAaeT MaKCHMAJbHOro 3HadyeHus. Ilocnemyio-
uree pubaBieHKe NeCKa YMeHbIUAeT [IPOYHOCTb KaMHS.

B ycnoBusx peiictsus tremneparyp ao 200 °C u gasaenuit no 50—
70 MTIla (puc. 16.15) Ana noayyeHHs LIJAKOINECYaHBIX PACTBOPOB CO
CPOKaMM CXBaTbIBaHHS, NMPHUEMJIEMbIMU AJISi NMPAKTUKK LEMEHTHPOBA-
HUS [JIyOOKHX CKBaXKMH, COZlepxaHue NecKa N0/KHO ObITh TIOBbIILIEHO
Ao 30-70 %.

MexaHnyeckasi NPOYHOCTb LIJIAKOMNECYaHOTo KaMHs ABYXCYTOUHO-
ro Bospacta npu temneparype 200 °C u paBnenuu 50 MIla nsmens-
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Puc. 16.16. 3aBucumocts Me-
XaHiyeckoli NPOYHOCTH ILLIa-
KollecyaHoro KamHs OT CO-
llegxcamm mecka (¢t = 200 °C;
P =50 MIla): 0 10 20 30 40 50 60 70
@ ~ ofracTH cxatus M M3ruba;
~ YCpeaHeHHBIE 3HaueHUs Copepxanue necka, %
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eTCs aHaNOrMYHO npoyHocTH obpasuos mpu temnepatype 150 °C u
naBneHun 50 MIla, Ho MakCHMyM ee HeCKONbKO CABMraeTcs B CTO-
POHy NOBbIUIeHHOI A03UpoBKK (puc. 16.16). OTaenbHbie waxonec-
yaHble 00pasibl, TBepAeBuIMe Npu Temnepatype 200 °C M paBneHuu
70 MTIla, umenn npeaen npoyHocTH Ha u3rkub a0 12-14 MIla, a npu
cxatin — a0 30 MIla. Bo Bcex cnyyasix npu HCNoNb30BaHHU Ijla-
KOIECYaHOro 1ieMeHTa MpH JIIoObIX COOTHOLIEHUSX LUJIAKA U Ilecka (3a
uckmovednem 1:0) npoHunaeMocTb mnosyyaeMbix 00pa3ioB OAHO-,
ABYX- 1 CEMHCYTOYHOTO BO3pacTa 6Osm3ka x Hymo. O6pa3sibi, H3Be-
YeHHbIe U3 CKBaX{MHbI M TBepfenue 60 y mpu Temnepatype 140 °C
u pasneHHH oxono 40 Mlla, Takxe ObIM HETPOHHLAEMBIMH.

BBeaenne® HeMonOToro fecka Takxke CHOCOOCTBYeT yBeJMYCHHIO
NPOYHOCTH LIJAKOMNeCYaHOro KaMHS, XOTS B HeKOTOpBIX ciyyasx ab-
COJIOTHOE 3HaYeHUE NPHPAILEHHs ee HECKOJIbKO HHXe.

HaubGonbunii adext 3aMeaieHUs CPOKOB CXBaTbiBaHHA ILIJAKO-
TNeCYaHbIX PACTBOPOB 0GecreYnBaeTcsl NIPH COBMECTHOM MOMOJIE 1IJa-
Ka M KBapLeBoro mecka. Ecau mpu npoynx paBHBIX yCNOBHAX Hayano
CXBAaTHIBAHMS ILUJIAKONECYAHOIO PAcTBOPA C HEMOJIOTHIM KBapLIEBBIM
MecKOM HacTymaeT yepe3 1 4, TO MpU HCMOJNb30BAHMH MOJOTOLO OHO
yBeanuuBaercss opueHTHpoBoyHo a0 1 4 30 muH. Ilpu ucnonb3oBa-
HMH LIJIAKOTIeCYAHOIO LIEMEHTA COBMECTHOrO MOMOJIia Hayano CXBAThi-
BaHUA YAJIUHsAeTCcA 10 4 u.

JddexT 3aMeaneHUs CPOKOB CXBATLIBAHMA PacTBOPOB M3 LIIAKO-
necyaHbIX 1IEMEHTOB COBMECTHOTO NMOMOJa Hab/0faeTcs Mpy TeMIle-
patype a0 200-250 °C u paBaenuu o 100-120 MIlla. 3amennsio-
asn crnocoGHOCTh MeCcKa, COBMECTHO M3aMe/IbYeHHOro CO IIJIAKOM, Xa-
paKTepHa [/ BCeX KBAPUEBbIX IIECKOB, He COAEPXKALIMX YCKOPSIOUIHX
npHMeceit.

16.6.2. HOMEHKJIATYPA CIHEITHAJIBHBIX TAMIIOHAXKHBIX IIEMEHTOB

HoMeHknaTypa, ob6aactb NpUMeHeHHS M OCHOBHble XapaKTepHC-
THUKM CleNHaJbHbIX TAMIIOHAXHBIX LEMEHTOB TIpeACTaBJieHbl Ha
puc. 16.17 1 B Tabn. 16.17.

[lInakonecyaHble 11eMEHTbI COBMECTHOIO IIOMOJja B 3aBUCHMOCTH
OT HasHayeHHs BbiyckawT AByx Buzos: IIIIIIC-120 u HIITIIC-200.
Hement IHITILC-120 ornuyaercs or IIIIIIC-200 nosbilieHHOH ak-
TUBHOCTbIO 3a cyeT A0GABKU MODPTJaHIIeMEHTa.

YTsXKeneHHble LEMEHTb TOAPA3IEIAIOTCS B 3aBUCHMOCTH OT
HasHayeHWUs M TUIOTHOCTM IIONYYaeMOTro H3 HHMX pacTsopa. [lo
Ha3HAYEHHIO OHM JENATCA Ha YTsXeJleHHble UEMEHTbl AJNA HOp-
MaJbHBIX M yMepeHHbix Temmepatyp (YUI-1, VII-2) u ans
noBeilIeHHbIX M Bbicokux (YIE[1-120, YIII{2-120, YUII1-200,
YUITI2-200).
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Puc. 16.17. HoMenxaaTypa H 061acTb NpHMEHEHHS TaMIIOHaXHBIX LEMEHTOB

UIjaKonecyaHblii UEMEHT COB-

HIITIC

[Mudpbr neMeHTOB:
MecTHoro nomoa; YIII — yTsaxesneHHbIH TaMMOHAaXXHbIH LIEMEHT,

VILIT

3

eHT. [lepast undpa (1 nan
HocTh pactBopa B mnpemenax 2,06-2,15 r/cm’, Broporo (YIII-2,

Jie 6YKBCHHOFO 0603HaYCHHA YKa3bIiBaeT Ha BWJA LEMEHTa B

— yTsDKeJIEHHbIH UIJIAKOBBHL 11eM
Tel nepsoro Buga (YIII-1, VIIII1-120, YIIII1-200) umeror nnot-

3aBMCHMMOCTH OT IJIOTHOCTH nojayyaemMoro H3 HHUX pacTBODa. U,CMCH-

2) noc
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Tabauuga 1617
OcHoBibIe XaPAKTEPHCTHKH CIELHATLHLIX TaMNOUAXHRIX LEMEHTOB

Bono- Pactexae TemneparypHble npeneh
Mapka weMen- | uemenTroe | MOCTb 1O IInoTHOCTHL npuMenenns, °C
. OTHOMIE- KOHYCY (cpenuasn),

AsHUM, r/cM? PEKOMeH AOTYCTH

Hue oM AyeMble MHIe
HITIHC-120 0,45 18-20 1,8-1,83 100—-150 40-160
HITIIC-200 0.4 18-20 1,78-1,83 150-250 100—-250
YUT-1 035 20-21 206-2,15 20-100 20 100
YUrI-2 0,32 20-21 2,16 23 20-100 20-100
YIUIL1-120 0,35 19-22 2,06-215 100-150 40-160
YuIy2-120 0,32 19 20 2,16-2,3 100-150 40-160
YIUI1i1-200 0,35 20-23 2,06-2,15 150-250 100-250
Our 4 0,95-1,05 20-24 1,4 15 50-100 30-120

VIIII2-120, YUII2-200) - 2,16-2,3 r/cm® Ilocnemuee yucio s
mndpe eMeHTOB 0603HaYaeT TEMIEPATYPY MCILITAHUS LleMeHTa Mo
TexHWYeCKUM ycnoBusM Tax, uementsr IHITHC-120, YIIIL1-120 u
YII12-120 wucnbithiBator npu Temnepatype 120 °C u aaBiaeHuu
40 MlIla, UITIILC-200, YUIL1-200 - npu 200 °C u paBneHHH
60 MIIa, uemenrst YIII-1 u YHI-2 - npu temneparype 75 °C u
aTMoC(EPHOM AaBJICHHU

CrieyHajbHbie TAMITOHAXHbIC LEMEHTBHI M3TOTOBJSIIOT COBMECTHBIM
U3MesIbYeHHEM BSXKYLIEH OCHOBBI, YTsDKeJsIOLeHd, aKTHBH3HPYIOLIEH
M Apyrux 106aBOK WM Pa3feNbHbIM M3MeJbUeHHEM C IIOC/edyIonnM
CMelIeHHEM YKa3aHHbIX KOMIIOHEHTOB

CrieunanbHbie UeMEeHTbI OTJIMYAIOTCA OT IIPUMEHSIEeMbIX B HacTOSI-
nee BpeMsl TAMIIOHAXHLIX CMeceil OJIHOPOAHOCTbIO TpalyJoMeTpHye-
CKOI'0 COCT2Ba, NOBBILIEHHBIMH (PHU3NKO-MEXaHHYeCKUMH CBOICTBaMH,
BLICOKOH TEPMOCTOMKOCTBIO IIPM MX HCMOJb30BAaHMM MCKJIOYAETCS
HeoOXOTMMOCTb TIPUTOTOB/IEHUS] CYXOH CMECH B IIPOMBICJIOBBIX YCJIO-
BHAX

Jlns perynHpoBaHUS CPOKOB CXBATBIBAHMUS MOTYT [IPUMEHAThHCH
caenytoumme usBecthbie 3amexaurent 03D, HTD, KMII, CBK,
BKK, HuTponurHuH, rymatbi, ayburenu, okaun, KCCB, JI-6, JI-7
u ap IleMeHTbI 3aTBOPSIOT INpecHOH MAM clabOMHHEPANTU30BaHHON
BOJAOH MpM IEMEHTHPOBAHHHM B OOBIYHBIX OTJIOXKEHHSX HWJIM HAaChI-
IEHHBbIM DACTBOPOM XJIOPHMila HATPUSl B COJIEHOCHBIX OTJIOKEHHSAX
Tlpu 3aTBOpeHHH lleMEHTOB Ha HacCbIlleHHOM pacTBOpe nosape}mon
COJM NJIOTHOCTb PacTBOpa YBENMYMBAETCs NpUMepHO Ha 0,1 I‘/CM

lasonpoHHIIaeMOCTb KaMHS M3 CHEUHANbHBIX LEMEHTOB IpH TeM-
neparype TBepeHus ot 20 g0 100 °C e npesbimaer 2 1073 mxm?

[Tepen KaxIbIM I(EMEHTHPOBaHHEM IIPOBOAAT JaGopaTOpHble HC-
NbITaHUA Npo6 LEMeHTa A1 YTOYHEHHsS! PEUENTYPhl TaMIIOHAXXHOIO
pacTBOpa
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B xayecTBe Bsxyllero pelecTBa 06Jier4eHHOro LIIAKOBOTO Mar-
HE3HAIBHOTO L{EMEHTA UCIOAb30BaH AOMeHHbil ocHoBHOH miax Kon-
CTAaHTUHOBCKOIO 3aBoja, ofjervaiolias no6aBka — nanbiropckur [le-
meHT OILIII-200 — 310 cMech 1IIaKa C MANBITOPCKHTOM B COOTHOLLIE-
uuu 4 1, OWIIL-120 - ta %e cMmech ¢ mobaskoit 1,5 % nopTaanale-
MeHTa K Macce cMecu Ilpemenbr MpoYHOCTH kKaMHs, XPaHUBLIErocsl B
pacTBope XxJopuaa MarHusi, u3 uementos OILIL-200 n OI1III1-120
creaylolme.

BpeMst TBepAEHHA 0bpaslia, cyT 2 3 90 180 270 360
Ipenen npousoctn (B MIla) na cxarue
pPa3LOB LEMeHTa
Oull 120 07 74 86 95 98 13,1
OUILL-200 0 26 47 49 57 6,4

O6/eryeHHble LJIAKOBBIE [(EMEHTbI Ha OCHOBE IPAHYJHPOBaHHOIO
JOMEHHOTO IlINIaKa H MaJBITOPCKMTA YCTOHYMBLI IIPOTHB MarHe3uajlb-
HOIt KOPPO3MH, TEPMOCTOMKOCTH M MOTyT ObITh PEKOMEHAOBaHbI AJs
U30JISIUMHM COJIeHACBIUIEHHBIX BOAOHOCHBIX FOPU3OHTOB, 4 TAKXKE OT-
JNokeHHH OMIIOPHTA M KaPHAJINHTA B HEQPTAHBIX W ra30BbIX CKBAXKU-
HaXx M[pPH BBICOKMX TeMIepaTypax M AaBjieHusx JIns noBbiuieHus
HayanbHON MPOYHOCTH LIEMEHTHOIO KAMHS H PEryJHpOBaHHUS CPOKOB
CXBATBbIBAHHS PACTBOPA PEKOMEHAYETCH YBEJMYHTb KONMYECTBO MOPT-
JaHaueMenta a0 5—10 % wu BBecTH XHAKOCTh 3aTBopeHuss  KMII-
500 B xonnyectBe 0,3-0,5 % or Macchl cyxoil cmecu B kauectse
Cpefibl 3aTBOPEHHS MOXeT ObITb PEKOMEHJO0BAH TOJIBKO HACBILIEHHBIN
pacTBOp XJIOPHAA MarHus.

16.6.3. OPTAHU3AIIUA JJABOPATOPHOI'O KOHTPOJIA
U METOJbI MCIIBITAHUH TAMIIOHAMKHBIX IIEMEHTOB

TOCT 1571-82 pacnpocTpaHsieTcss Ha TaMIIOHaXHBIN TOPTAaHA-
UEMeHT, NpeaHa3HaYeHHbIA AN 1IeMEHTHPOBAHUA HePTAHBIX M ras3o-
BRIX CKBaXKMH, ¥ COCTOMT M3 HECKOJBKHX CAMOCTOATEJNbHBIX pa3sfie-
JIOB. B 3aBHCHUMOCTH OT Ha3HaYeHMS TAMIIOHAKHbII IIOPT/IAHALIEMEHT
BbTyckaloT AN Hu3kux (Huxke 15 °C), Hopmanbhbix (15-50 °C),
yMepenHbix (50—100 °C) i nosbienusix (100-150 °C) Temnepartyp

[Ips HMcnbITAHMM TAMNOHAXKHOTO NOPTJAHALEMEHTA C LeJbi0 OIl-
PeneneHns ero GU3NKO-MEXalHYeCKUX CBOHCTB MPUMEHSIIOT LEMEHT-
HOe TecTo, NpM NPHUIOTOBJIEHNU KOTOPOTO MaccOBasi AONS BOJbl CO-
craBnsier 50 % Ilpesen npounoctn npu mnarkube o6pasuos-6anouex
paamepoM 40x40x160 MM, cTaHAapTHO H3rOTOBJEHHBIX H3 1IEMEHTHO-
To TecTa, yepe3 2 CYT UX TBEpAEHMs JAOJKEH COOTBETCTBOBATH Cle-
AYIOIHM 3HAYEHHSM
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TamnoHaxHu# nopT.iaHAIleMEHT Jnas Huskux u Hop-  JInd yMepeHHRx
MATbHEIX TEMIepaTyp TEMIepaTyp

Temneparypa tBepaenus, °C 2242 7543

Cpok TBepaeHus, 4 48+1 2411

Ipeaen npounoctu np uarube, MIla 2,7 35

LleMeHTHOE TecTO AOJKHO 06JafaTh Taxkoi PacTEKaeMOCThio, MpH
KOTOPOH pacnibiB 06pa3loB B BUAE KOHyCa M3 3TOr0 TECTa COCTABMII
6b1 He MeHee 180 MM

CpOKH CXBaTbIBaHHS TaMIIOHAXKHBIX IIEMEHTOB CJIEAYIOLIIE

TamnoHaOXHEI MOPTTaHALEMEHT Jng Huskux u Hop [ yMepeHHbIX
MaTbHLIX TEMIlepaTyp TEMNEPATYp
CpokH cXBaTbiBaHHA (IIOCTE 3aTBOPEMMA),

4 MHH
Haval1o (He paHee) 200 1-45
KoHel (He nmo3nHee) 10 00 500

IIpasuna npuemxu (I'OCT 22236-85) Pa3mep naptum, 3a uc-
KJI0YeHHeM OTTPY3KM Ha Cy[ax, He J0JIKEH IIPeBbIlIaTh BMECTHMOCTH
onHoro cunoca Ilpu orrpyske ueMenTta B cylax pasMmep NapTHH Mo-
XeT TpeBbIIIaTh BMECTHMMOCTb CHJIOCAa M YCTaHaBJIWBAETCs IO COIJa-
COBAHHIO U3rOTOBUTENS C moTpeduTeneM

Kaxnas mapTusi ueMeHTa UM ee 4acCTb, IIOCTaBJIsieMasi B OJIMH af-
pec, CONpoBOXJAAeTCs JOKYMEHTOM O KayecTBe, B KOTODOM JIOJKHbI
ObITh yKa3aHbl HaHMEHOBAHWE NPEANPUATHSA-U3rOTOBUTENS W (MJIH)
€ro TOBapHbIi 3HAaK M ajgpec, HOMepa BaroHOB, 0003HaYeHHE TaMIIO-
Ha’KHOTO LlIeMeHTa M0 [AelCTBYIOlUIEl HOPMAaTHBHO-TEXHUYeCKCH [0-
KyMeHTallMH, HOMEp INapTHH M faTa OTIPY3KH, BUJA M KOJHYECTBO
no6aBKku

[Tepedyens moxasatesnei, 1IPMBOIMMBIX B JOKYMEHTE O KayeCTse,
MOXeT GbITh AONOJIHEH MM M3MeHeH B COOTBETCTBMH C TpeOoBaHMs-
MH HOPMaTHBHO-TE€XHMYECKON AOKYMeHTal[H¥ Ha LleMeHT KOHKPETHO-
ro BH/Ja

3aBOA-M3rOTOBHTENb TPH OTFPY3Ke LeMeHTa W INoTpebutesb B
cllyyae Haflo6HOCTH TIPOBOAAT KOHTPOJIbHYIO MPOBEPKY COOTBETCTBHSI
11eMeHTa TpeGOBaHHAM CTaHAApTa, NIPUMEHSSA MIPHU DTOM MOPAAOK OT-
Gopa mpo6 (CT CIB 3477-81)

Jns ucnbiTaHUS 1leMeHTa M3 Kaxaoil mapruu ortbupaior npoby
Maccoil He meHee 20 xr W3 mapTum uLeMeHTa MeTOAOM cay4aHHOro
otbopa BLIOMpAIOT He MeHee ISITH MEIUKOB, M3 KOTODPBIX BBIGUpAOT
no oxHo# ToyedyHoi npobe OrtobpaHHble M3 MapTHH LleMeHTa MPo6bl
TUIATEBHO TIEPEMEIINBAIOT U JeNAT Ha ABe paBHble yactH Onxy
YaCcTh MO/BEPraj0T MCIHbITAHUAM, APYTYIO — HYMEPYIOT M XpaHAT B
CYXOM IOMell[eHUH B CyXOii IUIOTHO 3aKPbITOH Tape B TeyeHue 1 MecC
Ha cliyyail HeoGX0IMMOCTH MCTIbITAaHUS

[Ipu oTrpaBKe ileMeHTa HABAJIOM B aBTOMOOMJISIX NOpsAok oT6opa
npo6 yCTaHABAMBAIOT 110 COCMALIEHHIO MEXKAY ITOCTABHIMKOM M MO-
TpebuTenem
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TaMINOHAXHBIH NMOPTAAHALEMEHT AoJxen ObiTh 3abpaxosaH, ecan
oH He OTBeyaeT XoTs1 Obi OAHOMY M3 TpeGoBaHMII CTaHAapTa

Memodvt ucnoimanuii. [lpy McnbiTaHuy KaXaoil npobnl TaMmo-
Ha)KHOTO 1IEMEHTa OIIPEAE]SIOT TOHKOCTb IIOMOJIA, PacTeKaeMOCTb,
[UIOTHOCTb, BpeMsl 3arycTeBaHHs, CPOKHM CXBaTbIBAaHHS LEMEHTHOro
TecTa W Npejes IIPOYHOCTH KaMHS NpH u3rube u cxkaTUH

(Du3nyecke U MeXaHHYeCKUe HCMbITAHUSA 1leMeHTa TPOBOJAT M0
rOCT 26798 0-85 — T'OCT 26798 2-85

[Ipn npoBeneHny HCNBITAHMI TeMIepaTypa INOMeLIeHHIT U BOJbI
gomxHa 6uits 207 °C

Jlns onpeneneHust CpoOKO8 CX6AMBIGAHUS UEMEHMHOZ0 mecma NpH-
MeHSIOT 71abopaTOpHYI0 MEeXaHW3MPOBAHHYI0 aNllapaTypy, KOTOpas
BKJIIOYAeT MeUIIKy /7151 IPUFOTOBJIeHNsI eMEHTHOro TecTa U IIpHbop
[U1S ABTOMATHYeCKOH 3allMCH CPOKOB CXBaTbiBAHMA YKalaHHbIE NIPH-
6opbl HOJIKHBI YIOBNETBOPSATb TPeOOBAHMAM COOTBETCTBYIOUMX TeX-
HHYECKHX YCIOBUA

Ilpu npoBeaeHHH 3TUX MCIBITAHUIT BPYYHYIO MPUMEHSIOT Cile-
Aylolyto annapatypy npubop Bmka ¢ xonbuoM, yamiky M JonaTky
1718 TIPUTOTOBJIEHUS 1IEMEHTHOIO TeCTa

Mpubop Buxa (puc 16 18) umeer UMAMHAPHYECKUI MeTalauye-
CKHit cTepxenb 6, cBoboaHo NepeMeniaronuiics B 060iiMe CTaHHUHbL 7
CrepxeHb 3aKpernsiercst Ha TpeGyeMoil BHICOTE 3aXXUMHBIM BHHTOM 3
WM APYTMM CTONOPHBIM ycTpoiicTBoM CrepxeHb MMeeT ykaszatenb 1
ISl OTCYeTa MepeMelleHHs €ro OTHOCHUTENbHO LIKanbl 2, TPUKpen-
nexHoil x cranude Illxana umeer ueny nenenus 1 mm Ilpu onpene-
JIEHMH CPOKOB CXBaThIBAaHWS TAaMIIOHAXHbIX IIEMEHTOB B HUXHUI TO-

Puc. 16.18 Tpu6op Bixa C——F—0 (F———F—2
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pell CTepxKHsl BCTABNAIOT METAUIMYECKYI0 MIVly 4, MPH ONpefeieHHH
HOPMAJILHOH TYCTOTBI TECTa M3 CTPOMTEJbHBIX LIEMEHTOB ULy 3aMe-
HSIOT METAIIHYECKHM LIMJIMHAPOM-TIECTHKOM.

Mrna v mecTMKk AOJKHBI ObITH M3TOTOBJIEHBI M3 HepXKaBeto-
uell CTaaM C IIOJHPOBAHHOI NOBEPXHOCTBHIO M He MOJMKHBI HMMeTb
uckpuBieHnit. I1oBePXHOCTH WIJIbI M TECTHKA JAOMXKHBI OBITh YHC-
TBHIMH.

IIpn nonb3oBaHMH nNpubGOpPOM Macca NepeMellaiolllelics 4YacTH
npubopa npu 3aMeHe NMeCTHKA MrJIOH COXPAHAETCS C TOMOLUBIO J0-
TIOJHUTENIBHOTO IPy3a J, KOTOPbiil MOMeIaloT cBepxXy crepxHsA. IIpu
10JIb30BaHMH, NpHGOpoM Macca MNepemelyaroieiics dacTd mpubopa
COXpaHseTCsl B Pe3yJspTaTe B3AMMHOIL NMEPECTAHOBKY NECTHKA H UIJIbI

Pa3Mepbr MI7IbI M MECTMKA M JONMYCTUMblE OTKJIOHEHMS JAOJIKHBI
COOTBETCTBOBATb CJEAYIOIMM AAHHBIM:

Herans IMectk HUrna
[uameTp, MM 10-0,1 1,1+0,04
JlnHa, MM 5041 S50+1

Konbuo x nmpuGopy Buka m nnacTuhka, Ha KOTOPYIO YCTaHaBJIM-
BAIOT KOJIBLO BO BPEMs MCIBITAHMS, AOJKHBI OBITh H3TOTOBJIEHBI M3
HepKaBelollel CTaslH, NJacTMACcChl U CTeKNa.

B ToM cinyyae, xoraa B j1aGopaTOpUM OTCYTCTBYET MEXaHU3UPO-
BaHHAs MeUIAIKa JUIsl IPUTOTOBJEHHS 1IEMEHTHOIO TECTa, IPHMEHSIOT
daky chepuyeckoit dopmbl Haiiky u JionmaTky s nepeMelInBa-
HMSl LEMEHTHOrO TeCTa PeKOMEHAyeTcsl WM3TOTOBJISATH M3 HepXKaBelo-
e cranu.

[lepes onpeaeneHMeM CpPOKOB CXBATHIBAHHS ULEMEHTHOrO TeCTa
caeayer y6eauTbes, CBOGOAHO M onyckaeTcst crepkeHb Inpubopa
Buka, a Takxe IpOBepHTb HyseBoe Moka3aHHe npubopa. Kpome Toro,
NPOBEPSIOT YHCTOTY M OTCYTCTBMe MCKpUBJIeHHH uribl. Urny npubo-
pa TMOABOJAT K MOBEPXHOCTH LUEMEHTHOTO TECTa, IIPUTOTOBJIEHHOTO M
YJIOXKEHHOTO B KOJIBLO B COOTBETCTBMHM C YKa3aHHEM CTaHAapTa, ¥ B
3TOM MOJIOKEHHU 3AKPEIUISIOT CTepXKeHb 3aKHMHBIM BHHTOM, 3aTeM
0CBOOOXKIAIOT CTepXKeHb, B Pe3yJbTaTe Yero Mrja AOJKHA CBOOOAHO
TOrpy»aTbcst B TECTO

B Hayane MCIBITAaHHUSA, NIOKA TECTO HAXOAWTCHA B XKHAKOM COCTOSI-
HUM, Bo n3bexaHWe CHJILHOrO yHapa Mribl O IJACTHHY, €e MOX-
HO CJerka 3aflepXHBaTh NpH NOrpyxxeHuu B Tecto. Kak tonbko Tec-
TO 3arycTeeT HACTOJILKO, YTO OMACHOCTb TOBPEXKAEHHS HIJbL UCKJIO-
YeHa, €if Aal0T BO3MOXKHOCTb CBOGO/HO OmyckaTbcs. MoMeHT Hayasa
CXBATbIBAHHSA JOJKeH ObITb OIpejesneH NMPH CBOOOAHOM ONyCKaHHU
ULJIBL.

Bo BpeMst McIbITaHUA KOJIBUO AO/DKHO HAXOAHTLCS B 3aTEHEHHOM
mecte W 6e3 BO3AEiCTBHA Ha Hero CKBO3HSKOB, a TAKXe He JOJKHO
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noasepratbest cotpsicenusiM. [locne kaxaoro norpyxeHust uriy cie-
ayeT BblTMpaTh. HauanoM cXBaTbiBaHMs! LleMEHTHOTO TECTa CYMTAIOT
ppeMs, Mpollleliee OT Haya/a 3aTBOPeHNst (MOMEHT BJIMBAHMs BO/IbI)
0 TOFO MOMEHTa, KOrJa UIJja He JOXOAMT [0 MJIACTHHbI Ha 1-2 MMm.
KoHLIOM CXBaTbhlBaHMSI HeMEHTHOrO TecTa CYMTAIOT BpeMs OT Hayaja
3aTBOPEHHUS] 10 MOMEHTa, Korja Mrja MorpykaeTcss B TeCTO Ha TJy-
6ury 1-3 MMm.

Hauasio ¥ KOHell CXBaThIBaHMS! 11leMEHTHOTO TecTa Ha npubope As
aBTOMATHYECKOM 3alMMCH CPOKOB CXBaTbhIBaHHUS OMpENeslioT B COOT-
BETCTBHH C MHCTPYKUMWEH, MPUIOXKeHHOH K aToMy npubopy.

Cpokn CXBaTbhIBaHHUSI LleMEHTHOIO TecTa, IpeAHa3HAaYCHHOro s
HU3KMX U HOPMJIbHBIX TeMIEpaTyp, HaXOUST cjeyoliuM obpa3oM:
[[eMeHTHOoe TecTo, OCTaBlieecsl MoCJe olpelesieHHs pacTeKaeMOCTH,
cpa3y Hocje 3aJMBKM KOHYCAa DHePTMYHO MMepeMelIHBaloT B TeueHHe
0,5 MuMH, 3areM, INpojoJKasi MepeMelIMBaTh, 3aJMBAIOT B KOJBLO
Cnyctst 1 u mocje 3aTBOpeHHsl IIOBEPXHOCTb TeCTa BbIPaBHMBAIOT

HOXOM M KOJIbLIO OCTaBJSIOT B Bo3ayxe Npu Temmnepatype 20°5 °C.

IlepBoc norpyxeHue WUIJbl MPOBOAST 4Yepe3 1,5 4 ¢ MOMeHTa 3aTBO-
peHusl, MocjelyIollHe — He pexe, 4eM depe3 15 MuH.

CpokHn cXBaTblBaHMS LIEMEHTHOTO TeCTa, NpeAHa3HAYeHHOTo AN
yMepeHHbIX TeMIepaTyp, OMpeessioT B cJelylolleM TNopsike: 3ajlu-
BalOT TecTo B Kosbuo Buka, mocsle yero moBepxHoCTh TecTa BblpaB-
HMBAIOT HOXXOM M MOKPHLIBAIOT CTEKJIsiHHOM nyacTuHkoil. Kosslo ¢
TeCTOM MOMELNAOT B BOAHBI TepMocTaT ¢ TNMpecHOi BodoH, B KOTo-
poM nojfepxKuBaloT TeMnepatypy 753 °C. [lns aToil Lesn MOXHO
NPUMEHSHTb BOJHBIE TEPMOCTAThbI C JIOOBIM paBHOMEPHBIM HAIPEBOM,
Konblio ¢ LieMeHTHBIM TecTOM H3BJeKaloT M3 TEPMOCTATa, MCIIBIThI-
BAalOT ¢ TNOMollblo WIJbl BHka M mocie aToro cHoBa MOMEIIAUOT B
TepMocTar. [lepBoe norpyxxeHue UMbl MPOBOAAT Mo HcTedeHUU 1,5 u
€ MOMeHTa 3aTBODeHMsi, MocaeAylole — Yepe3 Kaxaele 15 MUH 10
GbuKcalmK Havyana CXBaThIBaHMsl, a B JaJbHeRIIEM He PeXe 4eM Kax-
avie 30 MuH.

Pacmexaemocmv ueMmenmnoz0 mecma ONpPEAENSIOT C MOMOUIbIO
npubopa, npeactasasiouero coboil yceyeHHblit KOHYc o0beMoM
120 cM® ¢ BepxuuM amamerpoM 3620,5 MM B CBeTy M BHICOTOI
60+0,5 MM B cBery Macca KoHyca gomkHa GbiTh He Menee 300 T.
Konyc wuarorosnsior m3 mepkaselomero Merania, BHYTPeHHssl MO-
BEPXHOCTB ero f101%Ha OBITh OTNOIMPOBAHA

IIpu onpenenenun pacTekaeMocTH 11eMEHTHOTO TeCTa KOHYC MO-
MEIAIOT Ha TOPU3CHTANBHO YCTAHOBJEHHOE CTEKJo, MOA KOTopoe
NoaxanpiBaloT GyMary ¢ HayepYeHHbIMHM Ha Hell KOHLleHTpUYeCKHMH
OKDY)XXHOCTSIMH, OTCTOSIIMMH OJHa OT ADYroH Ha pacCTOSSHUM 5 MM

MaMetp Haubosblreit okpyxHoct 250 MM, HauMeHblureid 100 mm
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i ycTaHOBKM KoHyca B lieHTpe Ha 6yMare J0JKHa GBITH HaHeCeHa
OKPY>XHOCTb, IMaMeTp KOTODPOil PaBeH Hapy>XHOMY AuMaMeTPy KOHYca,
Te 64 MM

asi onpepeneHusi pacTekaeMocTH TIOPTJIAHAHEMEHTHOTO TecTa
HOPMaJIbHO# MJIOTHOCTH B3BewvBaoT 600 I HeMeHTa, NMOMeNIAIOT €ro
B cbepuuecKylo 4YalllKy, B KOTOPY!0 B OJMH NpueMm BauBaioT 300 r
BOJ/(bl, B3BENIEHHOW WJIM M3MepeHHoH ¢ TouHocTb a0 0,5 r (0,5 mua)
Maccy sHeprMyHO HepeMelIMBalOT B TedyeHMe 3 MMH M 3aTeM Mony-
YeHHBbIM TECTOM HAIMOJHSIOT KOHYC A0 KpaeB, NoCHe 4ero pe3ko 1oj-
HMMAIOT er0 BePTUKAJIbHO BBEPX

PacTekaeMOCTb  ofpefiesisiioT Kak cpelHee Mexay Haubonb-
IIMM M HaMMeHbUIMM [MaMeTpaMM paciibiBa BHyTpeHHsisi nosepx-
HOCTb KOHYCa M MOBEPXHOCTb CTeKJa AOKHbI ObITH YHUCTHIMM M CY-
XUMH :

IIpeden npounocmu npu uzzube u Cxamuu yeMeHmHozo mecma or-
peleisiioT ¢ noMotibio 06pasios-baiouek (no FOCT 310 4-96)

s npurorosneHus o0pa3uoB MCMOJb3YIOT padbeMubie GOpPMbl
M3 ctanu ¥ yyryna OTaesbHble feTanu GopM anas ynoberBa cHopku
nonxHa 6bITh nMpoHyMepoBannt PazMepst dopM caenyouime

npuna B, Mm 40
Bricora H, MM 40
Jdauua L mm 160
JlonycTHMEIE OTKTOHEHHs NPH M3rOTOBNEHMH, MM 10,02
Teepnocts MeTanta no bpunuemo HB > 140

CreHkun ¢dopM N0MKHBE ObiTh OTULIMQOBaHBI CBEpXy M CHM3Y M
IUVIOTHO MpWJerath K OTULIMGOBAHHON noBepxHocty nomaona Oxu
CKPEIUISIOTCS. HaXKMMHBIM BMHTOM TakuM o0pasoM, uyTtobot ¢dopMa
NpUXUMaIach K TNMOAZOHY Yron MeXay CTeHKaMH H JHOM (GopMbl
posmked 6piTh 9040,5°

Pasmepn! ¢opM NpoBepsiioT He pexxke oAHOro pasa B 6 Mec ¢ 3aHe-
CeHMeM pe3yJIbTAaTOB MpPOBEPKH B XypHan Ecau pasMepst dopM oT-
KJIOHSIIOTCSI OT HOMMHAJIbHBIX pasMepoB Gosiee yem Ha 0,2 MM, ¢op-
Mbl JIOJIKHBI ObITh M3BATH K3 yMoTpebeHus

Mpucnocobnenrss st o4uctk GOPM JI0MKHBI ObITH M3COTOB-
JeHbl W3 MaTepuanoB Ooslee MSTKMX YeM MeTas, M3 KOTOPOLO
caenanbl ¢opmbt (HampuMep, Melb, AepeBo M Tn) Hacagka k
dopMaM JOJKHA [UIOTHO MpujeraTb K BePXHUM TpaHAM CTEHOK
dbopmbl

st ucnblTanua ofpastioB-Hanodek Ha M3rHO6 Moryr ObiTh HC-
10J1b30BaHbl NpUGopbl J1000# KOHCTPYKUMH, COOTBETCTBYIOILME CJle-
nytouuM TpeboBanusM JlomycTuMasi MOTPEIIHOCTb M3MEPEHMS pa3-
pylianoiei Harpysku ojxkHa 6uiTh He Gonee +2 % Cpeanss cKo-
POCTb HapacTaHHWsl MCIBITATeJbHOH HarpyskM Ha obpaseny AoJkHA
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6oty (0,0520,01) xH/c Onopupte u mnepeaaiomme Harpysku Ba-
AMKH  AOKHBL  ObITh cTporo mapaasienbhsl Ilepepaommiz  Ha-
rpy3Ky BaJMK HeobXOAMMo pacrioiaraTb B CpefHed IIOCKOCTH
MesKLy OfNopaMHM BaiMKoB PaccTosiiie Mexay LeHTPaMM OHOPHBIX
panukoB 100 mMm, auamerp BanukoB 10 MM IIpucnocobrnenne
AAs YAEPXKHUBAHMSI BaJMKa, Mepelalollero Haipysky, AOMKHO MMeTb
wapoBylo onopy Bajuku M3roToBISIOT M3 TBepAoH Hepkaperoulei
CcTalt

Jlns MCTBITaHMsE MOTYT OBITh MCIMOJB30BaHBE TaKXe pbIYaxiible
npubopnt (Hanpumep, npubop Muxasnuca) B sToM ciyyae 3axBaThl
ans 06pa3loB-BOCKMEPOK [0KHBI ObITh 3aMeHeHB! NpHcrnocobneHu-
eM ISl UCTIBITAaHUsSL Ha M3rMO, HMeloleM YKa3aHHble XapaKTepUCTUKH

Macca Benepka He golxHa npesbliiaTh 600 r Paspymaiomum
rpy3oM CIyxut apobb (auaMeTp uapukoB 2-3 MM), paBHOMEPHO
nagaiomas co ckopocteto 100 r/c Ilpecc anst onpegenenus npexaena
MPOYHOCTH MPH CKATHM 00pa3lloB peKOMeHAYyeTCsl IPUMEHSTh ¢ Mpe-
ZenbHoH Harpyskoit He Gonee 50 xH OH nonkeH coOTBETCTBOBATbH
tpebosanmnsm TOCT 8905-96

C yueToM MasiblX pa3MepoB MCIBITYEMBIX Ha cxxaTve o0pasloB M3
[leMEHTHBIX DAacTBOPOB B BHJe MOJIOBUHOK 0alloyek peKoMeHAyeTcs
cHabaTh Ipecc ONOpHbLIMM IIMTaMM padMmepaMu He 6osee 10x10 cm
¢ npucnocobieHueM AN LEeHTPMPOBAHHOR YCTAHOBKM MJIACTHHKH,
Nepenaioliell Harpy3ky NosoBHHe Galouky IlnacTuHKW aas nepena-
YW HarpyskH Ha MOJOBUHKM 06pasiioB-0ajnodek AOJXKHBI ObITh WU3ro-
TOBJIEHbl M3 HepxkaBelollell cTaZM U MMeTb TUIOCKYIo WNUGOBAHHYIO
noBepxHocTh pasmepoMm 40x62,5 MM [lonycTiMoe oTkIoHeHHMe OT
IUTOCKOCTH /ISl HOBbIX IJACTHH He JXo/xHOo npesbliath 0,02 MM M
INS TiacTuH, 6niBliux B ynorpebaeduu, — 0,05 MM Dopmy ans us-
FOTOBJEHUS 06pa3LoB B coBpaHHOM BUJE € HACAAKON YCTaHaBAMBAIOT
Ha MpaMOPHOH, CTEKJISHHON WM MeTaIIM4YecKoi NIacTHHe U CMa3bl-
BalOT BHYTPEHHIOID MOBEPXHOCTh (OPMBI, HIKHIOI YacTb CTEHOK ¢
Hapy>HO#M CTOpoHb! (OPMbI CMa3bIBAOT CONMAONOM WM JIPYroii ryc-
TOi cMa3koil

leMenTHoe TecTo AAsl M3roToBJeHUs] 00pa3loB 3aTBOPSIOT BpYY-
HY10 B KOJIMY€CTBE, JOCTATOYHOM /17151 OJHOBPEMEHHOTO M3rOTOBJIeH sl
Tpex obpasuoB [lns atodt nenu 1,6 xr uementa 1 0,8 xr Boast (npe-
CHOH) nepeMemmBaloT B chepuyeckoil yamke B TedeHue 3 MMH Tec-
TO MPU HENMpepbIBHOM IMepeMelIMBaHUKN pa3finBaioT B ¢opMel [nesaa
3anoJIHSOT MoCeA0BaTeNbHO B /B2 NpHeMa B IepBblil MpUeM TecTo
32JIMBAIOT MPUMEPHO HANOJIOBMHY BHICOTbI (OPMBI, a BO BTOpoH —
THe3/10 3aMONHSIOT TeCTOM BpOBeHb ¢ KpasMu Hacalku Ge3 u3bbiTKa
3anuBath TecTo caeayeT xak MoxHo 6bictpee Uepes 1 4 ¢ MoMeHTa
3aTBOpelysi HacaZky CHMMAIOT M MOBEPXHOCTb IIEMEHTHOTO TeCTa Bbl-
PaBHUBAOT HOXOM
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O6pasubl-Haouky, NpeaHa3HadeHHble AN MCIBITAHUH NPH TEM-
nepatype 2212 °C, mepBble cyTKM TOCJ€ M3TOTOBJeHUs B ¢opMax
XpaHAT B 3aKphITOM LIKady MM BaHHE ¢ TMAPABJINYECKHUM 3aTBOPOM
(c oTHoCHTeNbHOIT BraxHocTbio 8090 %). Yepes 24+1 u nocje 3a-
TBOPeHHUsi 00pasiibl 0CTOPOXKHO 0cBOOOXKIAIT OT GOPM, HYMepyloT M
Cpa3y ke YKJNaAbBalOT B GacceilH UM BaHHY C TMADPaBIHMYeCKHUM 3a-
TBOpOM AJSl XpaHeHMsl 70 MomeHTa MchbiTaHud. Bony B Oacceiine
cieayeT Melsith kaxable 14 gueil. OGpa3usl yKIaabiBalOT B O1MH Psij
Ha pacCTOSTHUM He MeHee 1 CM O[IMH OT APYroro, YpoBeHb BOIb! 10J-
»)eH ObITb Bbillle MOBEPXHOCTH 00pa3loB He MecHee 4eM na 2 cm. B
TeX cJyyasix, Korjga npu ocsoboxieHnn obpasia u3 GpopMsl obHapy-
’KUBAIOT, YTO OH Jajl ycajaxky Gosee 4eM Ha 1 MM M0 CeyeHHIo, Ha 00-
pa3ile HAHOCSAT COOTBETCIBYOUIyI0 oTMeTKY. IIpu McnbTaHMu Takoro
obpaslia cjeyeT 3aMepsATb €ro CeUeHHe.

O6pasubl-6a104KH, npeAHasHadeHHbie IS HCTLITAHWHA MPU TeM-
neparype 75+3 °C, nocsne yianeHus: HoxkoM M30BITKa leMelTHOro
TCCTa TOKPLIBAKT CTEKJASIHHOM IJIaCTMHKON M IOMellaloT B TepMo-
cTaT ¢ 1IpecHoi Boxo# npu oToil Temaepatype. llo ucredchun 24+1 u
nocje 3aTBopeHMst o0pa3lbl WM3BJEKAOT M3 TepMocTaTa, OBICTPO oc-
BOOOXAAI0T OT POPM, HYMEPYIOT U HeMeAJeHHOo 1IOMEIIAT B TOT Xe
TEPMOCTAT AN Nocaeayollero xpaHeHus. Bofy B TepMocTate Mensi-
10T KaXAble 6 AHeil, NpeABapUTENbHO HarpeBasi ee [0 TeMIIepaTypbl
7513 °C. Ecam Bo BpeMsi xpaHeHusi ofpasia IIpOMCXOAUT UCTapeHne
BOAbl, T ce HeoOXOAMMO /lIOAMBaTb B TEPMOCTAT, MPEABapUTENbHO
Harpesasi /10 753 °C.

[Tpy onpenenenny npegena 0PoYHOCTH MpuM u3ruGe oBOpasibl
yCTaHaBJMBalOT Ha ollopbl u3rubamlilero ycTpoHcTBa TakuM obpa-
30M, 4TOOBI Te rpalM ero, Koropsle OblIM TOPU3OHTANBHLIMH MPH
M3FOTOBJIEHUM, HaxOIWJIHCh B BePTUKAJIbHOM TmonoxkeHuu, Ilpu
UCTIONH30BAaHUK (7Sl MCOLITanus Ha M3rud) poiuasknoro npubopa
Muxasnuca npeaBapHUTENbHO TNPOBEPSIOT TPaBUIBHOCTD IOJIGKCHUS
npu3M B onopax u pasuoBecHe npubopa 6Ges Begepka (BepxHsis
4aCTh BEPXHErO phlYara J0JKHA COBMafaTh € YEPTOW WJIM CTPEJKOM
Ha ckobe).

Hocne ycTaHoBkM o0pa3ua BEpPXHMI pbluar ¢ {IOMOUIbIO YCTaHO-
BOYHOTO BHHTA Npubopa NoAHMMAIOT Ha TaKyio BbICOTY, YTOOH B MO-
MENT M3JoMa pblYar HaXoAWJICs Mo BO3MOXHOCTH 6IMke K HOJOXe-
Huio paBHoBecust IJocae ycTaHOBkM o6paslia Belepko HarpyaloT
apobbio u3 Gynkepa npubopa. Koraa macca npobu ¢ BegepkoM goc-
TUraeT 3HaYeHUs pajpylualolero rpy3a, obpasen soMaeTcs, a Beaep-
KO, yllaB Ha neianb GyHkepa, MpekpallaeT Belyck apobu. Macca
Apoby, Bhicbimawigeilcs M3 OyHkepa B 1 ¢, J0/KHA COCTaBJISATh
100+10 r. Begepko ¢ apobblo, HaXofsiledcst B HEM B MOMEHT M3JIoMa
00Opa3slia, B3BCUIMBAIOT ¢ TouHocTobio g0 10 T
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IIpenen npounoctu (B MIla) obpasua npu narube

3p!
O = 2012

rae P — Macca Bejepka ¢ ApobObio, KI; [ — paccTosiHue MeXiy ornopa-
My, cM; b — mmpuha obpasua, cM; A — Bslcota obpasila, cM; £ — Ko-
a(HULHMEHT, ONpesessieMblit COOTHOIIEHHEM Tiey pbiyaroB npubopa.

s G6anodku pasmepoM 4x4x16 cM NpH pacCTOSIMUKM MEXAY ONO-
pamu 10 cM M cooTHowennu nuey pbiyaros 1:50 pacyetnas ¢opmyna
MpUHMMAET BUI Gy, = 11,7P.

[Ipeaen NpoYHOCTH MpH M3TMOe LleMeHTHOTro obpasua onpeaenser-
cs Kak CpeiHe apU(bMeTHYecKoe ABYX HaWOOMBbUIMX pPe3yabTaToB HC-
MbITaHUS Tpex oOpasuoB.

TonyyeHHble 10Ce MCMBITAHUS Ha M3rub B pe3yibTaTe M3oMa
WecTb MONOBMHOK 6anodek cpa3dy >ke MO/IBEpraioT MCIbITAHMIO Ha
coxatve. Kaxayio nonoBuHky ©aJouKHM MOMeLIAOT MeXAy IBYMs
MJaCTMHKaMM TakuM oOpasoM, yTobbl GOKOBble rpaHH, KOTopble MpH
M3TOTOBJIEHUM TIpHJIEraJd K MpoAoJbHBIM cTeHKaM (opMbl, HaXoau-
JIMCh Ha TJIOCKOCTSIX MJIACTMHOK, a YIOpb! MIaCTMHOK ILJIOTHO NpHJle-
raaM K TOPLOBOH raaaxoil creHke obpasiua. Obpa3sen BMecTe ¢ Iaa-
CTHHKaMH TNOJBEPraloT CXaTHIO Ha Npecce.

CkopocTb  yBeJMYeHMs]  Harpy3KM  JOJKHAa  COCTaBASThb
240,5 MIla/c, unu 0,5 r/c obuteit Harpysku. [Ipegen npouHocT npu
CKaTMM OTAEJNbHOro 00pasta BBIYMCISIOT KaK HacTHoe OT Jeeliust
paspymamolleil Harpyskd Ha pabouyio mjolajs NJIaCTHHKM, T.e. Ha
25 cm%

Ipenen npoyHocTH obpasua Mpu CKATUM BBIYUCISIOT KaK cpedHe-
apudMeTHYECKOE 4YeThblpeX o©O6pas’ioB, MO KOTOPBIM  IOJYYEHb
HaubonbliMe Pe3yNbTaThl M3 IIECTH MCMBITaHHBIX obpasuos. QGpas-
Ibl, XpaHUBUIKECS B Bojle NMpH TeMmepatype 22+2 °C, no McTeyeHHH
48+1 y nocne 3aTBOpeHUs cllefyeT M3BJedb U3 BOAbl M MOABEPTHYTDH
UCTIBITaHMIO He Mo3aHee yeM yepe3d 30 MuH. HemocpeacrsenHo mepen
HcnbiTaHMeM 00paslibl 10J0KHBL ObITh HacyXxo BoiTepTnl. O6pasiibl,
XpaHUBlIMecsl B TepMocTaTe Npu TeMmnepatype 75+3 °C, mo Mcreue-
HUM 48+1 4 mocne 3aTBOpeHMS JOKHBL ObITh M3BJIEYEHBI U3 TEPMO-
CTara, oxJaxzaeHbl B TedeHue 2 4 30 MMH NpU KOMHAaTHOH TeMIepa-
TYpe M 3aTeM MOABEPTHYTbI ucIplTaiuio. O6pasibl OXTaXAAIOT Ha
JepeBsiHHbIX MO/ICTaBKaX.

Jns onpenenenusi nporuyaeMocmu ueMenmno20 Kamus U3 Tamilo-
Ha)XHoro pacTBopa OOUIeNpPHHATHIE METOAWKH OTCYTCTBYIOT, B CBSI3M
C YeM BOJO-, BO3AYX0-, Ta30MpPOHULAECMOCTb ONPEAEISIOT Pa3iUYHbI-
MH MeTofaMM M Ha pasHbiX npubopax. st ykasaHHBIX lenell yaule
BCero nosib3yloTCsl METOAMKONH M alNapaTypoil A7s onpegesieHUs ra-
30MpPOHHIaeMOCTH KEePHOB, TMOAHATBIX M3 CKBaXHH (ycraHoBka ['K-3)
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O6pasusy, noanexalllie MCTBITAHUIO, CJelyeT BbHIEDPXKMBaThb Npu
TaKMX TeMIepaTypaX M [aBleHMsiX, A7 KOTOpbIX B JabopaTopun
noadMpaloT pellenTypy TamMoHaXHoro pacTBopa. lleMeHTHble oOpas-
Lib! AJIsl OMpefeseHHs TPOHULAEMOCTH LieJlecooOPa3sHo BbITAYUBATD U3
nonoBMHOK 06pa3ioB-6anoyek, KoTopble TBepAeld B BaHHAaX WJIM aB-
TOKNaBax MpHu TpeOyeMbIX YCAOBUSX M NpeJHA3HAYAJIUCh ANS MCIIbI-
TaHUs Ha M3rKb.

Ycranoska ['K-5 (puc. 16.19) cocToMT u3 cleayolUMX OCHOBHbIX
yanoB: cTpybuMoHHoro 3axuma 3C-8 ns 3agenxu obpasia, XnopBu-
tunoBoit Tpy6kn XK-4 mi1s npocymmsaHMs rasa, XHAKOCTHOTO Ma-
HoMmetpa MK-10 n1s m3Mepenusi naBneHUs! Tepen KepHOM, MepHOM
xon6er CP-1 4711 M3MepeHMs pacxooB rasa IpU JBMXEHUM 4epe3
KepH U onpeleseHHsl AaBJleHUsl HA BbIXO/le U KepHa, y3Ja peayKTopa,
Bo3aylIHOro 0aJJI0HA C BEHTHIEM.

Pabora no onpexeneHWIo MpOHMLAEMOCTH HayWHaeTcsl ¢ IOAro-
ToBKM 00pa3slla LleMeHTHOro KaMHsi. 3aTBepieBIUMii B 3aaHHBIX yc-
noBusx obpasel] (6atouky MM Ky6uK) o6pabaThiBaloT ISl NPUAAHHS
eMy (opMbl LMJIHHApA C MapajiieJsHbIMU ocHoBaHusiMu. Hpu onpe-
AeNleHHU MPOHHIAEMOCTH JieTKo paspylialomuxcst o6pasiioB UxX Heol-
XOIMMO TI0BEpPraTh crellnanbHoit obpaboTke, 3aneNbiBasi B CIETOBYIO
0605104Ky UM Kpenb U3 cnnaBoB Byna. Ilocne mpoBepkH ycTaHOBKM
Ha TePMETHYHOCTb OMpEeAe/soT MPOHUIAEMOCTh LIeMEeHTHBIX obpas-
HOB B cJleflylolleM MopsiaKe.

BpauenneMm MpoTHB 4YacoBOHW CTpeNKM 3aKpbIBAIOT BEHTUJb pe-
aykropa 712, OTKpBHIBAlOT BeHTW/b KWCJIOPOAHOTO peAykTopa 14, B
PeAYKTOP MPOMNYCKAIOT a3, JaBJeHHe KOTOPOro M3MepsiloT MaHOMeT-
pom 75. Ilpu 3aKkpbITOM BeHTWJe peaykTopa 74 ycTaHaBIMBAalOT Ha
MaHoMeTpe HH3Koro aaslenns 713 pasnexue 0,1-0,12 Mlla.

1 15 16

Puc. 16.19. Ycranoska I'K-5
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OmnpenensioT reoMeTpuyeckie pasmMepbl BHICYLIEHHOTO 10 MOCTO-
gHHOM Macchl (Mckimoyasi ocobble caydan) obpaslia ¢ TOYHOCTBIO 110
JeCATHIX JloJlell MUIIKMMeTPa (3alUChIBAIOT B XYpPHaJl CPefHMe AHa-
meTp dep M AMHY 06pasuoB /). O6paselt 9 BCTaBISIOT B Pe3MHOBYIO
oboitMy-MyDTY &, KOTOpYIO MoMellaloT B CTalbHoi cTakaH 70 c cet-
Koil BHU3Y, M BCe BMeCTe YCTAaHABJMBAIOT Ha CTPYOUMHY 6, 3aKpbIBa-
10T CTpYOLIMHHOI ToNOBKOH 7 M 32KUMAIOT BuHTOM 17,

TIpu oTKpbITOM KpaHe 7 M3 cocyna 3 mojxpalleHHas BoAa Mepe-
JMBaeTCs B MEPHYIO KOOy 4 710 YpOBHS Bblille BePXHeH 0TMETKH.

BpautenreM BeHTHAs peaykTopa 72 no 4acoBolt cTpesike Mpomyc-
KaloT a30T (Bo3ayx) uyepe3 obpasen u no U-obpazHoMy MaHoMeTpy 2
yCTaHaBJMBAIOT Nepenad Aaslenus 40 klla. OanospeMenno 3akpol-
BaloT KpaH 1 M orkpbiBaloT kpaH 5. HauuHaeTcsi cuukeHHe ypoBHS
xuakoctv B konbe. Ilpu mpoxoxkaeHMM MeHMCKa XXHIKOCTH dYepe3
BEPXHIOI0 OTMETKY KoJObl 4 BKJIIOYAOT CeKyHAoMep M HabmofaloT 3a
YpOBHEM KHIKOCTH B TpyOKe HWHIMKATOPHOTO YCTpoiMCTBa 6, KOTO-
pbiil IOJKEH COoBMazaTh ¢ OOIIMM YPOBHEM XXHM/IKOCTH B 3TOM YCT-
poiicTBe, 4YTO peryaupyercss kpaHoM 5. llpn pe3skux un3aMeHeHUsX
JdaBnenusi, Guxcpyembix U-oOpasHbIM MaHOMETPOM 2, OMbIT Heol-
X04MMO MpeKpallaTb BCJEACTBUE HeUCIpaBHOCTH peaykropa 712. Ilpu
MPOXOXK/AEHUM MEHUCKA KMAKOCTH uepe3 HMKHIOIO OTMETKY KosObl
OCTaHaBJIMBAOT CEKYHAOMED, OTKPBIBAIOT KPaH 7, 3aKPBIBAIOT KpaH ).
Bpemst aBikeHust XUAKOCTH B Konbe 4 OT BepXHeil OTMeTKM K HMX-
Heil 3aHoCAT B rpady XypHasa.

Bo BpeMst ombITa M3MepsilOT AaBJeHUE W TeMIepaTypy OKpyKaio-
el cpeabl ¥ 3aHOCAT B COOTBETCTBYloliue rpadst xxypHana. [lo 3Ha-

YeHUSIM TeMIepaTypbl M AaBJeHMS! HaXoAsT KoabduumeHt L. 3atem

BBIMMC/ISUOT 3HaucHus d2, M lfp/dfp, rae d, — AvaMetp obpasua,

mMM; L, — AnuHa obpasua, MM. 3HayeHue Ll*/dfp AeNsAT Ha BpeMsl

HOBUXKEHHS )XHAKOCTH B K010e 4 Mexay BepxHel n HUXHeH oTMeTKa-
MU M MONYYAIOT NpolHiaeMocTh (B MKM®) obpasua.

3aKpbIBaIOT BEHTH/b peaykTop 72, 3 cTpyOUMHbI U3BNeKaloT 06-
Pasel, 3aKphiBalOT BEHTHAb 76 Ha BO3AYIIHOM OanjioHe, OTKPBIBAIOT
BeHTUJIb peayKTopa 74 M ra3 BblIyCKalOT U3 cucTeMbl. ONBIT NOBTO-
PSIOT npu GosiblieM AABJEHUH.

Tpancnopmuposanue u xpanenue ueMenmog. lleMent HeobXo-
MO TepeBO3HTb B OYMAXKHBIX MelIKaX WM CliellMajJbHbIX MalIMHaX-
lIeMeHTOBO3aX.

JInst yrnakoBkM LieMeHTa JOJIKHbI NPUMEHSITBCSL MHOTOCJIOHHbIE

YMaxHbie MELIKH, COOTBeTCTBYoUIHe TpeboBanusiM [OCT 2226-88.
Io cornacoBanmio cTopoH 0MycKaeTcsl TPaHCTIOPTUPOBaHHe LeMeHTa
B npyroit Tape. Ha 6ymaxubIX Meukax A0MkKHbI 6biTh 0603HaUYeHb
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HauMeHOBaHUe 3aBOja, Ha3BaHUE 11IEMEHTA, HOMep 3aBO/CKOI MapTuy,
ro/l, Mecsll, 41CJI0 3aTapUBaHUs.

UemeHT, mepeBo3UMbLl B 1lEMEHTOBO3aX, A0JKeH COTPOBOKAATHCS
JIOKYMEHTOM, COJepXalllM CBeAeHMs], YKasaHHble B cTaHaapTe. Ilpu
TPaHCMIOPTUPOBAHMM U XPaHEHUM LIEMEHT HeobOX0/MMO MpPeNoXpPaHsTh
OT BJIaTM M 3arpsi3HEHHs MOCTOPOHHUMM npuMecsiMi. LleMeHTHl Hyx-
HO XpaHHUTb Pa3fleIbHO M0 BUAAM.

16.6.4. XAPAKTEPHUCTHKA TAMIOHAMKHBIX HEMEHTOB (I'OCT 1581-85,
OCT U TV)

HAna wvcnbiTaHus GU3MKO-MeXaHUYECKHX CBOMCTB TaMIOHaXXHOTO
MOPTJaH/AlleMeHTa NPHUMEHSIOT LleMEeHTHOE TECTOo, IIPUrOTOBJsieMoe ¢
BOAO-LleMeHTHbIM oTHolrenuem B/1L = 0,5.

[pexen nmpoyHocTu npu uarube oOpasiieB-6anoyex, CTaHAAPTHO
M3rOTOBJIEHHbIX W3 LIeMEHTHOIO TeCTa, Mocje TBeDJAeHHUS MX B Teye-
HUe 2 CyT [0JDKeH COOTBETCTBOBaTh 3HaueHMsIM: He Menee 2,7 Mlla
A1 HU3KMX M HOPMAJbHLIX TeMrepaTyp u He MeHee 3,59 MIla ans
YMepeHHbIX TeMrepaTyp (Ho Yepe3 24 4 TBepAeHUs ).

PacrekaeMocTs 1ieMeHTHoro tecta mo koHycy AsHWW nponxha
OuITh He MeHe 180 MM.

CpoxH cXBaThiBaHMSI PacTBOPOB TOCJ/IE€ 3aTBOPEHMS] TaMITOHaXHBIX
LIEMEHTOB JIGJKHB! OBbITh CIENYIOUIMMHU: HAYalo CcXBaThiBaHUsI He pa-
Hee 2 Y 719 HU3KMX W HOPMIbHBIX TeMnepatyp U 1 4 45 MuH ans
YMepeHHbIX TeMITepPaTyp, KOHell CXBaThiBaHMs — He mosaHee 10 4 u
5 4 COOTBETCTBEHHO.

Tamnonaxchviii yemenm O HUIKOMEMNED AMYPHBHIX CKBANCUN
muna IITH npexacrasisier cobolt ruapaBipdecKoe Bsxyliee BeLeCT-
BO, TOJy4eHHOE TILATENbHbIM CMelleHHeM allbda-NMoayruapara CyJb-
dara kanpuust (70-80 %), mopraanaueMenra (20-30 %) u peryns-
topa tBepaenus (0,2-0,5 %).

Anpda-nonyruapar cynbdara Kajblikst (BbICOKONPOUYHBIA T[HIIC)
nosny4aoT Opu ruapobaporepManbHoii obpaboTke ¢ocdorunca B ule-
JIOYHOH cpejie B NPHUCYTCTBUM PEryNsiTOPOB KPHUCTANLIM3ALUKN MONY-
rUApara, nocjeayouleil CymKu U TOHKOTO M3MeJbUeHUs 10 YAeabHOMH
nosepxHocTH 4500-6000 cM?/T.

JlobaBka nopTiaaHaleMeHTa obecreYnBaeT CTOMKOCTb KaMHS W3
uementa tuna I[TH npu anurenbHoM TBeplleHMM B NMpecHOH M MH-
HepaJM30BaHHBIX MMJACTOBbIX BOAAX 32 CYeT yMeHbUIEHMSI PacTBOpH-
MOCTH runca U obpasoBaHusl B Ipoiecce TMAPATaAUMKM TPYAHOPACTBO-
PUMBIX TMAPOCUJIMKATOB KaJbliMs, ONTOKUDPYIOLIMX AKTHBHbIE LeHTPbl
KPUCTAJIOTUAPATOB cylbdaTta KabLusl.

Wcnonb3oBanue 3dGEKTHBHBIX peryasTopoB TBepaenusi (benko-
BOCO/Jep>KalllMX BelleCcTB MMKPOOHUONOrHYECKOr0 CHHTe3a), He 3aMel-
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JIAIOMMX CKOPOCTh TMAPATALMU KJIMHKEPHBIX MMHEDPAJIOB, MO3BoJdeT
MONYy4YUTh HeoOXOAMMYIO MOABMXHOCTb TaMMOHAXKHOIO pacTBopa
(BpeMs 3arycteBaHus Ha koHcuctoMerpe KII-5 He Mene 60 MuH) mpu
COXpaHeHUM BBICOKOH CKOpocTH Halopa MPOYHOCTH B YCJIOBUSX HU3-
KUX TeMIeparyp

[IpuMeneHue ueMmenta tuma IITH ynpouaer TexHomnoruto npuro-
TOBJIeHWs] TaMIIOHAXXHOTO PAacTBopa 3a CHET MCKIIOYEeHUs BBeJeHus
YCKOpHUTeJNeil CXBaTbIBaHUsl, SIBJSIIOLUIMXCS, Kak [PaBWJIO, arpeccHs-
HbIMH BELIECTBAMM M0 OTHOIIEHMIO K MeTauly obcaaHbix Tpyb W ue-
MEHTHOMY kaMHI0 TamIoHaxHelil pacTBop M3 ueMmeHTta tMna UITH
COBMECTHM CO BCeMM THMaMu TpUMeHSeMbIX GypoBBIX PacTBOpOB U
OydepHbIX KuAKocTel, cMemenue neMenta tina ITH ¢ tammonax-
HBIMHU TMOpPTJaHALeMeHTaMu B KoandectBe 10 20—30 % npakTudecku
He M3MeHsieT TOKa3aTeJH PacTBopa U KaMH$

OcHoBHble CBOHCTBA TaMIOHa)KHOTO lleMEHTa AJS HHU3KOTeMIlepa-
TypHbIX ckBaxkuH Tuna IITH npeacrasaenst B Tabn 16 18

TamnonaxHsiil ueMent Ttuna I[TH npuMensior ans kpensenus
KOHJIYKTOPOB CKBaXXMH OJKoHoMUYecKUil 3Gh¢eKT oT npUMeHeHUs!
ueMeHta Tuma IITH pocruraercss 3a cyer coKpallleHUs BpeMeHH
oxuIaHus 3aTBepaeHus lieMenra (O31L)

Hopmnanduyemenm anunumoevii mamnonaxcnviti muna IIAT
npeacTasisier coboil ru/ipaBaudecKoe BsikKyllee BellecTBO, NMOJIyYeH-
Hoe Mo TeXHOJOIMM HU3KOTeMMepaTypHoro cuHTesa kaunkepa (HTC-
TeXHOJIOTUH)

LlemMenT npexHasHayeH IS HEMEHTHPOBaHUS HedTsIHbIX M Ta30-
BbIX CKBRXMH MpPH HOPMAJbHBIX TEMMepaTypax

Iement tuna [IUAT B or/myue oT TaMMoHaXXHOro NOpPTJaHLe-
MeHT2 B KayeCTBe OCHOBHOTO CTPYKTYypooOpasylollero sieMeHTa co-
fepxut He anuT C3S, a anuuut Cay(Alg2sSie7504)s04Cly Hanmuue
3TOr0 MHHepana o0yCJIOBIMBaeT BLICOKYIO DPEAKLMOHHYI0 crnocob-
HOCTb LleMeHTa TaMIOHaXHBI pacTBOP HMeeT KOPOTKHE CPOKH
CXBaThIBAHUS NPU HOPMATBHBIX TEMITEPATYPaX, LieMEHTHbIH KaMeHb
OT/IMYAETCSl CPaBHUTENBHO BbLICOKOM paHHeHd IPOYHOCTbIO, MMeeT
IJIOTHY10, Ta30HENMPOHULIAEMYIO CTPYKTYPY

TamnoHaxxHbit pacTBop M3 ueMeHTa Thna I[TIAT coBmectuMm co
BceMM THIaMM NpUMeHsieMbIX OYypOBBIX pacTBOpoB U 6ydepHbiX
KUAKOCTEN

OcHoBHble CBoicTBa TaMMoHaXHoro uementa tuna I1IAT, Tsep-
nesliero npu 22 °C, ciaeaywouine

B/1L 0,45 0,5
TlnoTHOCTS pacTeOpa, r/cM® 1,82 178
PaceTkaemocTs, cv 20 22
CpoKi cXBATHIBAHHSA, ¥ MHH
Hayano 2 30 300
KOHEIT 4-00 6 00
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Ipene1 npouyHocTH npu uarube (8 MIla)
nocje TBEPACHUA B TedeHHe, CYT
1

2,2 19
2 38 3
360 10 8,9

Hopmnanduyemenm mamnonazicnolli necwanucmvili NpeIHasHa-
yeH JUIA LEMEHTHPOBaHWUA He(DTAHBIX ¥ Fa30BbIX CKBaXXHH

IIpenen mnpouHocT npu uarnbe obpasios-6asoyek pasMepoM
40x40x160 MM, CTaHZAPTHO M3rOTOBJEHHBIX M3 LEMEHTHOrO TECTa,
roce TBepAEHUS] UX B TeyeHUe 2 CyT, a TaKke CPOKH CXBATbIBAHWUA
TaMIIOHAXHBIX DAcTBODOB TMOCJe 3aTBOPeHMH JaHHOTO llEMeHTa
JOMXKHBI OLITH CEAYIOUIMMH

HemenT Jng Hu3kiax H Hop  J{ns yMepeHHBIX
MabHRIX TeMIepaTyp TEMIepaTyp
Temnepatypa TBepaenus, °C 2242 753
[Ipeaen mpounocTH npu uarube, MTla 2 4
Cpok# cxBaThiBaHA (mocine 3aTBOpeHHA),
4-MHH
Hauano (He paHee) 2-00 1-45
KOHell (He Mo3JHee) 12-00 6-00

Hemenm mamnonaxcuoviii ONA YUKAUNECKU MEHAIOUWUXCA MeM-
npamyp muna I[TITH npepHa3zHavyeH [IJ1s 11eMEHTUPOBAHUS CKBaXKWH
€O cTaTH4YeckUMHM TemmnepaTtypamu 15-50 °C Ha HeTSHLIX MeCTOpO-
KAEHUSX, pa3pabaThlBaeMbIX TEPMHYECKMMH MCTOAAMH (IlapOHarHe-
TaHWe, 3aKaYMBaHWEe TroOpsYel BOABlI, CO3[aHHE BHYTPHILIACTOBOrO
OBMXXYLIErocsl 04Yara ropeHus W ap )

ement tvinma ITITH oTanyaeTcs nOBLILIEHHOH CTOMKOCTBIO K
BO3JEMCTBUIO LIUKJIMYECKH MEHSIOUIMXCH TeMIlepaTyp (C aMIJIUTYHoM
no 250 °C) usnko-MexaHUYeckHe CBOMCTBa pacTBOpa M KaMHS W3
uemenTa THna I[TIIH npusenens: B Tabn 16.19

Hu3sxozuzpocxonuunoiii mamnonaxcuvtii nopmaanduyemenm sB-
JIsleTcsl pa3HOBMIHOCTHIO TAMIMIOHAKHOTO MOPTIAHALEMEHTA M Xapak-
TepU3YyeTCst MOBBIIEHHON COXPaHAEMOCTHIO NMPU IJUTEJBHOM XpaHe-
Huu. CpOKM CXBaTbIBAaHUS LIEMEHTHOTO PaCTBOpa CJeAyIOLIHe
Uement Jna Hnakix u Hop-  JlasA ymepeHMuIxX

MATBHAIX TEMNIEPaTyp TeMMNEPaTyp
CpokH cxpaThiBaHMA (NOCJe 3aTBOPEHMS),

4-MiH
Hayano (He paHee) 200 1-45
KOHell (He TO3JHee) 12 00 6-00

Pearent-runpodobusatop — AMMETHIKCHUIOKCAHONSAT HATPUA sAB-
JIfleTca SKUAKMM TMOOOUYHBIM (paHee CXKMraBLIMMCS) NPOLYKTOM MNDH
NOIlyYyeHUN TONUCUTIOKCAHOBBIX cMon OH He 3aMeD3aeT NpU TeMrle-
Patype no —35 °C PeareHT BBOAMTCA B LleMeHT NIPH MOMOJe KJIHH-
kepa B konuuectBe 0,1 % B nepecyete Ha 100%-ublit npoaykr
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PeareHT — CHJbHBIM HMHTeHCUUKaTOp NMOMOJA LieMeHTa; OH No-
BHILIAET MPOU3BOAUTENbHOCTL MeNbHUI Ha 30 % u 6oJlee U yBeNUuM-
paeT TOHKOCTb MOMOJIA.

TuppodobusoBaHHbIA LeMEHT o6JadaeT HeCKOABKO OoJblueil
pacTekaeMocTblo. PactekaemocTs pactBopa ¢ B/I[ = 0,5 cocrasas-
na 20 cM ans aTanona ¥ 25 cM A5 ruapo¢oOHIOBAHHOIO B Clydae
CBEXENPHIOTOBJIEHHBIX  LeMeHTOB. /[lns  sTanoHHoro M ruf-
pot06H30BaHHOTO LIEMEHTOB, XPaHHUBIIKMXCA 1 Mec Ha OTKPBITOM BO3-
ayxe, pacTekaemocTh ¢ B/IL = 0,5 coctaBasina 15 u 23 cM cooTBeTCT-
BEHHO.

T'uppodobusoBanHslit LlemeHT 0671afaeT BecbMa MAJbIM BOLOOTE-
nenuem — 0,5 % (atanoH — 3,2 %) M BLICOKOM cefMMEHTALMOHHOM
ycroitunBocThbio. lazonponunuaemocts (B 10'3M1<M2) LIEMEHTHOr0 KaM-
HA CJIeayloLas:

DTANOHHOTO ..ot e s esssee s essssss st assssssibesons 9,4/3,7"
THAPOGDOOHIOBAHHOTO ..o v rsrsosessesssaereressratasssesens 1,6/0,53

* B uncmutene - saons obpasua, B 3HaMeHaTene — nonepek obpasua,

TnapodobuszoBaHHBIA LeMeHT obJafaeT TeMM e CPOKaMM CXBa-
THIBAHUA W 3aTYCTEBAaHUH, YTO W OOLIYHBIM.

TIpoYHOCTb 1EMEHTHOTO KaMHsl U3 THAPO(OOH30BAaHHOIO LEMEHTa
B paHHHe CPOKM TBepAeHMst Gonee yeM B 1,5 pa3a Bblllle 3TajIOHHOrO,
K 28 cyT NpPOYHOCTb OJMHAKOBA.

napodobuzoBanHbIil LleMeHT Jydllle COXPAaHAETCH B HerepMeTHY-
HOi Tape (6ymaxHbIX Mellkax). IIpouyHOCTh ABYXCYTOYHOrO IL(eMeHT-
HOro KaMHsl (TemIlepaTypa TBepaeHUst 2212 °C), H3IrOTOBJIEHHOrO W3
HeMeHTa, XpaHuBlIerocs 1-6 mec, cnenyouias:

Bpems xpanenus, mec....... 0 1 2 3 6
Ipeaen mnpounoctn mne-
MEHTHOTO KaMHS:
3TAIOHHOIO ....o.coervenn..e 2,8/835" 1,42/456 122/331 09/225 0/0,6
ruapodobuszosannoro 4,52/139 3,58/126 327,124 296/11,76 195/84

* B yncaurene — npenen NMpoYHOCTH Ha H3nl6, B JHAMEHaTe 1€ — Ha CXKaTHe.

Benumo-xpemmuesumcmorii mamnonaxcuoviii yemenm 0as 6b1Co-
xomemnepamypuovix cxeaxcur muna BKI] (TY 21-1-3-67) npeaua-
3HavyeH [/ LEMEHTHDOBAHWUA He(DTHHLIX W TA30BBIX CKBAaXHH TNpH
MOBBIILIEHHBIX M BBICOKMX TeMrepaTypax.

PacTekaeMOCTb CTaHAAPTHOrO NMpPUIOTOBJEHHOrO LIEMEHTHOIO Tec-
Ta o kouycy AsHUM nonxna 6biTh He MeHee 180 MM,

IIpn 3TOM CPOKHM CXBaThIBaHMS PacTBOpa IDU TBepAEHHU B yCJO-
BUSIX MOBBILIEHHBIX W BBICOKMX TeMNepaTyp AOMXKHBI ObITh CJelylo-
WuMu:
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Ycnosus ucneitanus

Temneparypa, °C 90-130 130-200

naB1enne, MIla 20-40 40-70
CpoxH CXBaTHIBAHHA, Y MHH

Hayano (He paHee) 1-45 1 45

KOHell (He no3zaHee) 10-00 10 00

IIpenen npoyHocTH npu M3rHbe ueMeHTHbIX o6pa3loB-6anoyek
pasmepoM 20x20x100 MM nmocie TBepieHHS WX B TedeHue 2 CyT B
aBTOKJIaBe UMeeT CJIeAYIOIINe 3HAYeHUs

Temneparypa, °C 90-130 130 150 150-300
Japnenne, MIla 20-40 40 70 50-70
Npeaen npounoctu, MIla 3 4 5

Hemenm wnaxonecuanviii coemecmuozo nomoaa (OCT 39-017-
80) npennasHayeH O/ LEMEHTHPOBaHUS He(THHBIX W Ta30BhIX
CKBaXMH, B TOM YHCJe IJI M3OJMALMM CONEHOCHBIX OTaoXeHMH B
3aBUCHMOCTM OT Ha3HaueHMsl 3TH LUEMEHTH! BBINYCKAIOT ABYX Mapok
IITTHC-120 » LOITHC-200

[MTapaMeTpn! IIJAaKONIECYaHBIX LEMEHTOB COBMECTHOrO HOMOJa
npuBefieHs! B Tabn 16 20

CpokH cXBaThIBaHMA LIJIaKolleCYaHbIX LCMEHTOB ONpefensioT Npu
TeX XKe YCJAOBMAX, YTO U IS YTAKCIEHHBIX

TemnepaTypa BOAbl B aBTOKJABE B MOMEHT NOMeEILEHUS KOJbLA ¢
IIEMEHTHBIM TECTOM J0JKHa 66Tk 7515 °C

Obneeuennvie mamnonaxcnvie yemenms: (IOCT 1581-85)
npeiHa3HavyeHb! 1718 LeMEHTHPOBaHUA HedTSHBIX, Fa30BBIX U APYrUX
CKBa)KWH, BCKDBIBUIMX 30HbI ¢ aHOMAaJbHO HU3KMM IJIACTOBBIM [aB-
netveM (AHI) Mau HU3KUM rpalMeHTOM JaBleHUS rMApPOpa3phbiBa
(0,0145-0,0170 MIla/m)

CpoKH CcXBaTbIBaHWs PAaCTBOPOB M3 06JierYEHHOr0 TaMMOHAXXHOTO
NOpT/aHALEMeHTa, a TakXke [pelenbl [IPOYHOCTH TnpH M3rube
IeMEHTIIBIX 00pa3loB-6anoyek Noclie TBepAEHUHA B TedeHHe 2 CyT
JOJXHBl COOTBETCTBOBaTb CJEAYIOUIMM 3HAYCHHUAM

LlemenT Jlna Au3kux u Hop-  Jins yMepeHumIX
MQTbHBIX TEMNEPATYD TeMIEPaTyp
CpoKH CXBATHIBaAHMA, Y-MHH

Hayano (He paHee) 200 1-45
KOHell (He molaHee) 18-00 8-00
TeMneparypa Teepaenns, °C 2242 7513

Tpeaen npounoct npu uirsbe (8 Mlla)
NpH MIOTHOCTH TECTa, I/CM
1,410,05 0
1,5¢0,05 0
1,640 05 1
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Tabanua 1620
[lapaMeTPH! ILTaKONECUAHbIX [EMEHTOB

Napamerp IUILIC 120 IIMNLC-200

TOHKOCTb IIOMONA, CM2/T 3000+£300 26004200
PacTekaeMocTk LeMEHTHOTO TecTa, ¢cM {B/1) 18-20 (0,45) 18-20 (0,43)
CpoKH CXBATHIBAHHA, Y

Haualo (He panee) 2 2

KoHell (ne no3aHee) 10 8
[IpoyHOCTb KaMHA uepe3 24 4 TBepAEHHH,
MIla

Ha M3rub 2,5-7 3-10

Ha cxaTHe 10-30 12-35
Buixoa pacrsopa i3 1 T uemenTa, M° 0,75-0,78 0,7-0,75

Npumeuanue [lpeaeT MpoYHOCTH MPM CKATHMH ONpeaeTAlOT NMpH Heobxodu-
MOCTH

Obneeuennvie mamnonaxcrvie yemenmo: muna I[TO npegHa-
3HayeHbl NI LEeMEHTUDOBAHMS CKBaXKUH, BCKPLIBUIMX 30HBI €
AHIIJ, npu reocratuyeckoit Temiepatype ot 15 g0 250 °C

Ilement TMna LITO nonyuaoT npu cMmelleHuu BsikylLero ¢ ob-
Jeryamoolleif 106aBkoi — (GUILTPONEPINUTOM WM TaMMNOHAXHbBIM Tep-
JUTOM M, NPU Heob6XOOMMOCTH, €O crabuavsupyioueil a06aBKoit
(6enToHHUT, nanbiropckut, I1BC)

B 3aBUCHMOCTM OT TeMIepaTyphl NpUMEHEHUS B KauecTBe BAXKY-
mwero B uemenTe Tuna I[TO ucnons3yior npu teMnepaTypax B CKBa-
*kmnHax oT 15 xo 100 °C — TaMnoOHaXKHbBIA MOPTIAHALEMEHT OJS HOP-
MaTbHBIX MIM YMeDeHHhIX TeMrepaTyp, npu 100-250 °C — Tammo-
HaxHbIH nement Thna [{TIIH

OUAbTPONEPAUT U TAaMIIOHAXKHBIX NEPAUT — BbICOK03(beKTHB-
Hble obneryawme 106aBxu (BORONOTpebHOCTb A0 6—8 Kr/Kr), mony-
Yyaemple NpU oOxure nepnuta OHM OTAMYAIOTCA OT MEpJMTOBOrO
BCIy4YEHHOro necka 00onbLIONH yIesbHOM IOBEPXHOCTHIO M MUHHMY-
MoM (MaccoBas 107s He 6osee 12 %) Bosgyxocoaepxaiuux cdepuue-
CKHX YaCTHI

B 3aBMCMMOCTH OT TemnepaTypbl NpUMeHeHUs LeMeHT Tuna [[TO
noapasfieNisiioT Ha TpH MapkH

Mapxka uemenra LTO 10 LITO 150 LITO 250

Temneparypa B ckBaxune, °C 15-100 100-150 150-250
(HopManibHas M (TIOBHIIIEHHAA) (BBICOKAS)
yMepeHHas )

IlnoTHOCTL pacTBOpOB M3 TaMMOHaXHbIX LeMeHToB Tuna I[TO
MoxeT 6uith oT 1,35 a0 1,65 r/CM3 IIpenen Mpo4HOCTH KaMHA U3
uementa Tina LUTO npusenex B Tabn 16 21.

Ilns perynupoBaHUst TEXHOJOrHYECKUX CBOMCTB pacTBOpa M KaM-
Hsi 13 ueMenTa THNa 1[TO pekoMeHayeTcs MCNOAL30BaTh BbIMyckae-
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Tabauua 1621

Duanko-MexaHHyecKHe CBONCTBA TaMIIOHAXKHOTO PACTBOpa M KaMHs
H3 o6aervennoro uemeHrta tThna I[[TO

Pexxum 1Bepre- | Ilpenen npoq}iocgm

IM10THOCTD HHA KaMHs npu u3rnbe

I\::g;:;lm B/II TAMIOHAK- (B MIla) npu Tsep-
eMEHTa HOTO pac- | TeMIle- | JaBJle- JeHHH B TEYEHHE,

1 TBOpa, I/cM” | paTypa, Hue, cyT
°C MIla
1 2

1 TO-4-100 1,15+0,05 1,40+0,05 75 20 1,1-13 | 2,2-3,0
LITO-5-100 0,90+0,05 1,50+0,05 1,2-14 | 3,0-4,2
IITO 6 100 0,7040,05 1,60+0,05 14-16 | 3,5-45
LITO 4 150 1,15+0,05 1,40+0,05 120 40 2,2-26 | 3,0-40
UTO 5 150 0,90+0,05 1,5040,05 29-38 | 41-46
LTO 4-250 1,2040,05 1,4040,05 200 60 3,2-3,7 | 34-37
TO-5-250 | 0,95%0,05 1,50£0,05 38-44 | 40-43

"PacTexkaeMOCTh TAMIOHKHOTO pacTBopa 2212 cM

Mble MPOMBILIJIEHHOCTBIO XMMHUYecKUe peareHTbl [IpuMeHeHne Le-
MmeHTa Tunma L[TO no3Bosnsier kauecTBEHHO LieMEHTHPOBATh CKBaXH-
Hbl, obecreunBaeT nNOAbeM TaMIIOHAXHOTO pacTBOpa Ha 60JbLIYIO
BLICOTY B OAHY CTYNeHb, BO MHOTHX CJIyYasix NO3BOJISIET OTKA3aTbCs
OT UCIIOJIb30BaHUS MyOThI CTyneH4aToro UeMentupoBanusa (MCIL)

Obneeuennviii MamMnoHaXcHuli yeMenm noeovluleHHOol KOpPOIU-
onnott cmoiixocmu muna I[[TOK (TY 39-0147009-010-89) nonyua-
10T TIPH CMellleHUH 10 OJHOPOAHOrO COCTOSHMA BsXyllero M obner-
yaoureil 1o6aBKM — KeporeHa Mapku T

[Tement tvuna LITOK npepHasHaveH ans neMeHTHpoBauus Hed-
TSHBIX M Ta3oBbIX CKBaXKMH, BCKpbIBLIMX 3oHbI ¢ AHII/l, npu temne-
patype ot 15 mo0 150 °C

B 3aBUCUMOCTH OT TeMIepaTypbl NpHMeHeHUS B KauecTBe BSIXKY-
mero B ueMmente TUna I[TOK ucnonb3yooTw TaMMOHAaXHbIM NOPT-
JMaHlUeMeHT [ HODMAJIbHBIX MJIM YMeDeHHbIX TeMIepaTyp NpU
TeMiiepaType B ckBaxkuHaxX oT 15 mo 100 °C, urnakonecyaHbl TaM-
noHaxubti uemeHT LIITIIC-120 wan uement tana I[TIIH npu Tem-
nepatype ot 100 no 150 °C

Keporen Mapku T TIpeAiCTaBIseT coboit ruapobobHbI TOHKOMOJIO-
ThIif OPraHOMHIEePANbHBIH OPOLIOK MIOTHOCTHIO OKoJO 1250 Kr/M>
ColpbeM Ui MOJNyYeHUsl KeporeHa CJAYXHUT FOpPIOYMIi ciadell

B 3aBMCMMOCTH OT NJOTHOCTH TaMIIOHAXKHOrO PacTBOpPa leMEHTHI
tuna IITOK noapasaensioTcs Ha TP MapKH:

Mapka neMenra LTOK-4 LTOK-5 IITOK-6
T1noTHOCTH pacTBopa, I/cM’ 1,410,05 1,5+0,05 1,610,05
B/11 0,7+0,03 0,65+0,02 0,6+0,02
Tpenen mpoYHocTi KaMHA npy 75 °C uepe3

48 4 TBepaenus, Mlla 2 2,8 <45
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IIpumenenue TamnoHaxHoro ueMenTa Tturna L[TOK mnoasonser
KaYeCTBEHHO LIEMEHTHPOBAThb CKBAKMEHEI €O CJOXHBIMH Te0JIoro-
TeXHUYECKUMH YCIOBHSMH, YBEIMYUTh MEKDPEMOHTHBIA IepHOX 3KC-
nayaTauMu ckBaxkuH Beneactsue ruipodobHOCTH KeporeHa LEMEHT
tina IITOK oranyaercs nosbiuenHoi coxpansieMocteio Kopposu-
OHHAS CTOUKOCTb KaMHSI ofecreuMBaeTCH XMMMYECKOH CTOMKOCTBIO
KeporeHa M CPaBHUTENbHO HM3KHUM BojocoxepxkaHueMm (B/Il) pac-
TBOpa

Obnezuennviit mamnonaxcnvii mamepuan muna MTO B kayect-
Be obieryaonreit go6aBKM COZEPXKMT BCOYYEHHBIM NEpAMTOBLIH me-
cok Mapku M75-100 (FOCT 10832-83), a B xauecTBe BAXKYLIETO —
TaMITOHAXHBIH aHUIUTOBBIH nopTriaaHaueMeHT Tuna ITIIAT.

Tony4enusiit Matepuan uMeeT clelyloUlMe TeXHONOrHYeCKHe Na-
paMeTphl MJIOTHOCTh pacTBopa 1,5+0,05 r/cM’, CPOKM CXBaThbiBaHHS
npu Temnepatype 22+2 °C 4 n 8 4 (Hayano U KOHel[ COOTBETCTBEH-
HO), Npefiesl MPOYHOCTH NPH Harube uepe3 24 4 TBepieliug He MeHee
0,9 MHa

IlpuroroBnenue mateprana tina MTO B 3aBogckux ycaosusx
obecrieynBaeT OJHOPOAHOCTb MaTepHana M CTabWIBHOCTH  €ro
cBoicTB Ilpy 3TOM McKI0YaeTcst NPUroToBaelne obJeryeHHbIX TaM-
MOHAXHBIX CMecell B yCJOBUAX TaMIIOHAXHBIX NpenpUATHIHA

Ob6nezuennvii uyemenm 0an zopavux cxeaxcux muna OIT
npeaHa3HayeH AN LeMEHTHPOBaHUSA HedTsHBIX M ra3oBbIX CKBaXXHH
€ AHOMaJIbHO HU3KUMH NJIaCTOBBIMH JaBJCHUSAMHU

ITement ™Mna OLIL MoxeT ObITh HCIOJIB30Ball IPH TeMIlEpaTypax
ot 50 mo 100 °C (c peareHTaMu-perynsiTopaMM CPOKOB CXBaThbiBa-
HUsl — B uHTepsase Temneparyp 30-120 °C)

OcnoBHble napaMerpsl leMeHTa THna Ol cnexywoume

TIR0THOCTE TAMIOHAKHOTO PacTBOPa, r/cM’ 14,5-1,50
B/1L 0,95-1,05
IMpounocts (B MIla) kamua yepes 48 4 tBepaenus npu 75 °C
Ha u3rub 1,5-4,5
Ha CcXaTHe 4-18
Brixoa pacteopa 13 1 T uementa, M° 1,3-1,35

Ymacenennvie mamnonaxcnvie yemenwms: (TY 08-535-80,
OCT 39-014-80) npepHa3tadersl 1158 UEMEHTUPOBAHUA HePTAHBIX U
ra30BbIX CKBaXXMH C aHOMAJTbHO BBICOKMMH MJIACTOBLIMH JlaBJeHUAMHU
(ABII[1), B TOoM uKcne AN M3ONAUMH [JIaCTOB COJIEHOCHBIX OTJIOXe-
HUM,

B 3aBMcHMMOCTH OT NIOTHOCTH NPUTOTOBJSIEMOTO PAacTBOPA U TEM-
NepaTypHBIX YCAOBUH MpPHMeHeHUs YTsDKeNeHHble TaMIOHaXKHbIe Le-
MEHTBI NOAPa3ensoTCd 11a HeCKONbKO MapOK

ITapameTpsl yTsaKeAeHHBIX TaMIIOHAXHBIX LEMEHTOB JOJXKHBI CO-
OTBETCTBOBaTb 3Ha4YeHMAM, NpHBefeHHbIM B Tabn 1622 Pexum uc-
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neitasiuit nemenToB TMHOB YIII' u YIII onpenenen B cooTBeTCTBUU
¢ 'OCT 26798 8-95

Mapka yemenra YHur-1 YUIII1-120, YIIL1-200,
YT-2 YIIL2-120  YHIL2 200
Bpema Bnixoaa Ha pexim, MHH - 2513 6015
Temneparypa, °C 7543 120£5 20015
Jasnenue, MIla ATMOC 4016 6019

epnoe

Ymancenennviii Gecxnunxepnviii KOppPOIUOHHO-CMOUKUT MAM-
nonasxcuvtii yemenm muna I[TYK-120 npegHasHayeH AJSI EMEHTH-
POBaHHS He(QTSAHLIX W Ta30BLIX CKBaXKMH, BCKDBIBIUMX 30Hbl ABIIJ],
NpY HaJM4YMM B HHTepBalle LeMEHTHPOBAHUSA MOJUMHHEPANTUIOBAH-
HbIX TIIACTOBBLIX BOJ, YTJIEKUCJIOH U cepoBojopoAHoi arpeccuit Tem-
nepaTypHbIf AnanasoH npumetienus ot 80 po 150 °C

Ilement Tuna IITYK-120 MOJNY4aloT NpPU CMeIleHHH COBMeCT-
HO H3MeJbYeHHBIX MOMEHHOr0 TrpaHyJMpOBaHHOTO llIJaka, KBap-
ueBoro frnecka ¥ napadnHa (ruapodobuaupylouas nobasBka) c
6aputoM (yTskensiomass pobaska) Ilement Tunma UTYK-120
BbinyckaloT AByX Mapok [ITYK-1-120 njioTHOCTbIO TaMNOHAXHOrO

pactBopa 2050-2150 kr/m’ u I[TYK-2-120 nnorHocthio 2160-
2300 xr/m’

Tab1uua 1622

IapaMeTps! YTAKENEHHBIX TAMNOHAKHBIX [EMEHTOB

VIIL- | YIIL2- | VIOI- | YL
Mapamerp YUt | yur2 | %y, 120 200 200

To;mocn, noMoJa, [ 2500+200 | 22001200 | 25001200 | 22001200 | 25004200 | 2200+200
cM°/T
PacrexaeMocTs 20 21 20 21 19 22 19-20 20-23 20-21
LeMEHTHOTO  pac (0,35) (0,32) (0,35) (0,32) (0,35) (0,32)
tBOpa, cM (B/1l)
InoTHOCTHL ne-|2,06-2,15| 2,16-2,3 |2,06-2,15| 2,16-2,3 [2,06-2,15] 2,16-2,3
MeHTHOTO PpacTBo-
pa, r/CM3
Cpoxkn  cxBaThiBa-
HHA, Y
Havyaio 1-45 1-45 2 2 2 2
(He paHee)
KOHeNl 5 5 10 10 8 8
(He no3nHee)
TlpounocTs kKaMHSA
yepes 24 v O3l],

MIla
Ha u3rub 2-4,5 2-4 2,5-7 2,5-7 2,5-8 2,5-8
Ha CKaTHe 5-20 5-18 9-25 9-25 12-30 12-30

Buixon  pactsopa|0,62-0,64 0,58-0,6 |0,63~0,65| 0,6-0,65 |0,63-0,65}| 0,58~06
u3 1 T nneMeHTa, M
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TamnonaxHslif nemeHt Thna LITYK-120 ornnvaercs ysenuuel-
HBbIM CPOKOM COXPaHSIeMOCTH M HECJeKUBAaeMOCTLIO NPH XPaHeHUH, &
TAMIOHAKHBIA KaMelb W3 HETO — NOBBIEHHOH KOPPO3INOHION CTOit-
KOCTBI0 B arDECCHBHBIX TUIPOTEPMANbHBIX BOJaX JTH CBOMCTBA
obecreyuBaOTCA HaJllMyUeM B cocTaBe lemeHTa THna IITYK-120 xu-
MHYECKH CTOHKHX KOMIIOHEHTOB M ruapodobusupyoueit 106aBku

Tamnonaxusit pactsop u3 uementa tHna [[TYK-120 rotossit Ha
cepMHHOM LieMEHTHPOBOYHOM 06OpyLOBaHMM B kadecTBe peareHTOB-
sameluTeneit MoxHo wucnoabzoBath KCCB-2, nmexcrpuH, Jurso-
cynbdoHaTh, GUXpOMaThl, a B KadyecTBe XKUJAKOCTH 3aTBOPEHMs —
NUTHEBYIO, TEXHUYECKYIO, MODCKYIO MJH MacToByr Bomy Ilpenmen
MPOYHOCTH TaMIIOHAXHOTO KaMHA M3 LemenTa Tuna ITYK-120 ye-
pes 24 4 tBepaenus npu Temnepatype 120 °C v maBnenun 60 Mlla
coctasasieT 2,5-3,5 MIla

[Ipunmelienne TamnonaxHoro uementa Tuna LITYK-120 nossons-
€T MOBBICHTH Ka4yeCTBO LEMEHTHPOBAHMS CKBAXUH, NpoOypeHHBIX B
C/IOKHBIX Te0JIOro-TEXHUYECKUX VYCJIOBUSIX, M YBEJIMUYUTb MeXpe-
MOHTHBII IIepPHOJ NPH IKCNIYaTallM¥ CKBaXKMH

16.6.5. IPAKTHKA IIOAGOPA 1 NPUMEHEHHA HEMEHTHO-IIECYAHDBIX,
OBJIETYEHHBIX U YTAXEJEHHBIX TAMIIOHAKHDBIX PACTBOPOB

Haubonee BaxHoe 3HayeHHe [Nt LEMEHTHPOBAHMA CKBaXXHH
MMEIOT 00JlerYeHHbIl M yTsKeTeHHbIH TaMIoHaXHbIH pacTBopbl [las
MOBLIIIEHUS JONIOBEYHOCTH NPUMEHSEMbIX NMOPTAAHACKUX U LLJIAKO-
BbIX TaMIMOHAKHBIX LEMEHTOB BCeX BHJOB HeoOGXOAMMO BBOAUTL B
HUX KBapLeEBbIl MecOK B MOJIOTOM WJH eCTeCTBEHHOM COCTOSIHMM
(1 maTepuansl, Oorathle S10; U He MMeloLIHe BpeAHLIX IpUMecei)

Ilemenmno-necuanvie pacmsaopst. [Ipn BLICOKMX TeMIlepaTypax W
JaBJeHUSIX PaCTBOPbl M3 CMeCH TAMNOHaXKHOrO MOPTJAH/LEMeHTa M
KBaplLIeBOrO [1eCKa 3aTBepP/eBaloT B JOJrOBeYHbIH NPOUHBIA HEMPOHU-
LHaeMbIM kaMeHb, 6osee yCTOMYMBLIM, 4YeM LEMEHTHbI KaMeHb W3
YUCTOTO NOpPTIAaHALIeMEHTa

Ilpoueccst TBepAeHMsA LleMEHTHO-NECYaHbIX CMeCeH NMPHM BBICOKMX
TeMIlepaTypaX M J[aBJeHUSAX OTJIMYAIOTCS OT YMCTBIX PACTBOPOB M
HMeIOT CBOM 0coOeHHOCTH Ecau NMpu HOpMaTbHBIX yCI0BUsIX 106aB-
Ka Mecka NpH NPUHATHIX CPOKAaX TBepleHWUs — MNPAaKTUYeCKU MHepT-
HBIii KOMHNOHEHT, TO INpU TOBLILIEHHBIX TeMIepaTypaX KpeMHe3eM
AKTMBHO B3aUMOJIEMCTBYeT ¢ COCTaBJAOIIUMM L[EMEHTa YCTaHOBIe-
HO, 4TO KBapLEBLIi NecOK BCTYNaeT B PEAaKUMUIO He TOJNLKO ¢ TUAPO-
KCU/IOM KaJlbLMA U THAPOCHJIMKATaMH, HO M C TMAPOAJIOMHHATaMH ¢
o6pa3oBaHneM TMPOrpaHaToOB

Kpemuesem (mmockua kpemuus SiO,;) — camblil pacnipocTpaHeH-
Hbll B npupoge MuHepan OH COHEPXMTCS Kak KOMIOHEHT B 60/b-

183



uroit rpynmne cunukatos. KpemHeseM npUCyTCTBYeT M B LieMeHTax — B
ces3aHHoM Buie. OH SIBNSieTCST OCHOBHOW COCTABJSIIOUIEH YaCTbIO
NyLL0JlaHa ¥ NPUPOAHBIX KBaplLIEBbIX [1ECKOB.

[Mecok W3MeNbyalOT /ISl YBEAMYEHUS PEAKLMOHHOM CIOCOGHOCTH
Hecka € TMAPOKCHAOM Kaabuus (B NMepByld OYepenb) W AJNA MOBbIlLe-
HUSl €r0 aKTUBHOCTH NIPH B3aUMOZENCTBMM C HEKOTODLIMM MMHeEpa-
JIaMM KJTMHKepa.

[TpuroanocTs necka ans A00aBKM K TaMIOHaXKHBIM LleMEHTaM
clefyeT paccMaTpuBaTh B 3aBUCUMOCTH OT M3MeHeHUsl CBOMCTB ue-
MEHTHO-IIECYaHOT0 pacTBopa M KamHA. Ha cBoHcTBa 1EeMeHTHO-
NecyaHoil cMecH NPU OAMHAKOBbIX YCJOBUSIX TMIpaTauuy HaHOOMb-
llee BJIMSHUC OKa3blBAalOT ee MHUHEPAJIOTMYEeCKMit cocTaB, pa3mep H
(hopMa 3epeH;, NpenBapuTenkHas obpaboTka necka W T.1.

Yamle Bcero BCTpevaloTcst KBapileBble MECKHM € NPHUMECBIO 3epPeH
MOJNeBOro LINAaTa, JMCTOYKOB CJIOAbI M APYTMX MUHEDAJIOB, pexe —
NOJNeBOLINATOBbIE, H3BECTHIAKOBbe ¥ AD. /1151 BBeJleHUsS B TaMIOHaX-
Hble 1IJIAKOBble W W3BECTKOBBIA MOPTJIAHJLIEMEHTHI NPHUIOAHB! KBap-
uesble Necku. [loneBoiinaroBble Mecky HexxesaTelbHO NIDUMEHSITb B
CBSA3M C UX [MOHMXKEHHOU CTOUKOCThIO NPH BO3AEHCTBHHM Ha HUX BO[,
COlEPXKAIUX YIIEKUCOTY. [lng NOBLILEHMA CBOHCTB MOpTIAlLe-
MEHTHOIO KaMHSl M PeryJUpOBaHUS CPOKOB CXBaThIBAHMS HINAKONEC-
yaHbIX L[eMEHTOB Haubosee NpHeMIeMbl KBaplieBble neckd. B xauect-
BE HanoJHUTeNed MOryT ObITh HCIIONB30BAHBI U ADYTMC MAaTepHANhL
O6bIYHBIN KBapLEBBI N1eCOK COAePXKUT OONbIIOE KOAMYECTBO KpeM-
He3eMa, BIIOJIHE JOCTAaTOYHOrO 711 CBSI3bIBAHWA TMIPOKCUAA KaJbliMs
DU TUApPATAlMH [IeMeHTa.

B obuieM cayyae nobaBneHue KBapLUEBOro Iecka K TaMIOHAXHOMY
NOPTAAHALEMEHTY KpaiHe XeJlaTC/NbHO, a TNPU BBICOKUX TeMIlepaTy-
pax — coBeplleHHO Heob6xoauMo. B 3ToM ciyyae BBegeHMHe B MOPT-
JaHIUEeMEHTbl Necka [aXke NOHWXKEHHOro KayecTBa NPU  BBICOKHX
TeMIepaTypax pe3Ko yJayyllaeT (U3IUKO-MeXaHWYecKHe CBOMCTBa
KaMHH, [TOBBILIAET CONPOTHBASEMOCTh €r0 arpeCCHBHBIM BO/laM U T.1.
Kak npasuno, uenecoofpa3iio NpUMeHSATh MeCTHBI! Necok, npuberas
K IIDUBO3HOMY TOJIbKO B KPaliHMX CJy4YasiX.

Ilocne nobrrun necka ero HeobxoauMo npocywnTs. Ilpu paspa-
foTke Kapbepa 3arpsH3HEHHbIH MECOK 1enecoobpa3Ho IPOMbIBaTD,
yIanss IblleBble YACTHLB], C TMOCNELYIONEeH ero mpocyiukoil. Xpa-
HHTb NECOK PEKOMEHAYETCA B 3aKPhIThIX CKIazax.

Kax gobaBka K TaMHOHAXHBIM LIEeMEHTaM C TOYKH 3DeHMs IpaHy-
JIOMETPHYECKOr0 COCTaBa NPUrofieH Jo6oH KBapleBhM INecok, HO
MeHee JKelaTesleH MenkMiH ¢ GOJBIINM KOJIMYECTBOM IbleBbiX (pak-
1ML, TPeOYIOIKMX BBefleHHs 110BBILIIEHHOTO KOJNMYecTBa BoAbl. OHAKO
HWXHIOW TPaHULY pa3Mepa 3epeH YCTaHaBIHBaTh HelellecooOpasHo,
TaK KaK IIPM MCIIOJb3OBaHMM Jake MOJNIOTOrO [ecka ¢ ylelbHoM Mo-
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BEPXHOCTBIO, NPUMEPHO paBHOIl yIeJbHOI TOBEPXHOCTH 1EMEHTa,
OblIM [OJyYeHbl XOpolUIMe pe3ysbTaTsl. [IpH HanMyHMH HecKoJIbKHMX
KBaplleBblX MecKoB llesecoobpasHo BbIGMpaTh Te, Y KOTODBIX (pax-
U, TpolIeflIas Yepe3 CUTO cO cropoHoil syeiiku 0,15 MM, cocras-
nsna He Gosnee 30 %. PaamanbiBaTh Tecok Hellesecoo6pa3Ho, OIHAKO
eC/IM HeoOXOOMMO MOJYYHTb W NMPUMEHHUTH LIeMEHTHO-I1eCUYaHble CMe-
c¥ HM3KOI MJOTHOCTH NMPH BBICOKHX TeMIleparypax U AaBieHHAX, TO
oMol necka obsizatesieH.

Hexenarenbha fobaBxa mecka u ¢ 60JbIIHM conepxca}meM KpyT-
HbIX ¢paKuuil, Tak KaK MocCJefHHEe MOTYT 0CaXIaThbCA B IPHEMHOM
gaHe, 110/l KIANaHOM HacoCa M T.IL. Jlna xBapuesoro mecka MJIOTHO-
cTbio 2,6 T/cM® N0 npakTHYeCKUM COOBPAKEHHAM Ke/aTeNbHO, YTOGbI
necox Gein xpynHee 0,6-0,7 MM, npy naoTHocTH 3 r/cm® 1 Gonee
(KBapLeBO-XKeNe3UCThle TeckH) LeaecoobpasHo, 4YTOObl MaKCHMAab-
HbIH pa3Mep 3epeH coctaBnsan 0,3-0,4 Mym. B npoTuBHOM ciydae mpy
NPUTOTOBIEHUNA LEMEHTHO-TIECYailor0 pPacTBOpa [MecOK BbIMajaer
B OCaioK, YTO NMPUBOAMT K HeoOXOAMMOCTH B30anThlBaHUsl pacTBOpa
B YyaHe,

IIpu temneparypax okxosno 20-40 °C B TammoHacHble LEMeIiTh,
¥MelolllMe MMOBBIEHHYI0 pPacTeKaeMOCTb 1IEMEHTHOTO pacTBopa
(25 cm u Gonee), fomyckaeTcs BBeneHIte ONpeleseHHOro KOJHYecTBa
necka — B HeKoTopelx ciayyasx go 30 %. IIpu atoM macca umeer
YIOBJETBOPUTENIBHYIO MOABIKHOCTh. B 3THX CAydYasix CPOKM CXBaTbl-
BaHUA cMecH OYAyT COKpPAauiaThesi, @ NPOYHOCTb M TJIOTHOCTb KaMHS
BO3pacTyT BCJEACTBHE CHHIKEHHS KOJMYeCcTBa BOXB!, yAep>KHBaeMmoii
nosepxHocTbio Necka. Co BpeMeHeM TPOYHOCTb M IJIOTHOCTH KaMHS
TIOBBICATCH.

IloBbienne Temmepatypsl o 75 °C no3BosseT YBeJIHYHTHb
MaccoByI0 [0JI0 KBapueBoro necka no 50 % ©e3 noHwxeHUs AByX-
CyTo4yHo# npoyHOCTH ueMeHTa. Ilecox B 3THX yCloBUSIX C YyBe-
JMYeHHEM CpoKa TBEPACHHS HauHHAET WIpaTh TOJOXKHTEILHYIO
PONb Kak CBsi3yiolllee (MoBbllIeHHe NPOHUUAEMOCTH) HEKOTOPOro
KOJIMYyecTBa T[HAPOKCHAA KalbUMS, MOHMXKAIOUIEro [IOTHOCThL Le-
MeHTHOro kaMHs. YBenuuyerue temrnepatypsl go 110 °C Gonee pesko
H3MeHsleT (PHU3UKO-MeXaHHUYECKHe CBOHCTBAa lleMeHTHO-TIecYaHoro
pacrtBopa.

B Ta6a. 16.23 npuBeseHs! CpaBHUTENbHbIE JaHHbIE 11EMEHTHOIO W
LleMEHTHO-11eCYAHOTO KaMHsl, TBePEBLIEro NPH Pa3INYHBbIX TeMMepa-
Typax H JaBJIeHUSX.

C nofaBnenMem K 11eMeHTy HeMOJIOTOrO KBaplleBOTO Tlecka Mexa-
HUYecKHe TOKA3aTelM 1IeMEHTHO-TeCYaHOro KaMHsl pe3Ko Bo3pacra-
I0T. JT0 OTHOCHMTCA M K oOpasuaM, TBepAeBLIMM NpH TeMIeparype
110-200 °C u paBnennu 30-50 MIla. Beenenue kpapueBoro necka B
TOpTIaHAleMeHTh], TBePAEIOLIMe PN BLICOKMX TeMIeparypax ¥ JaB-
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Tabauga 1623

HaMeHeHHe MeXaHITYecKON NPOYHOCTH HEMEHTHBIX 06paau08 € yBEJIHMEHHEM
AOC3HPOBKH necCKa IMPH pa3jIHuHbIX TeMIleparypax T n aaBJeHHAX P

Ipenen npounoctit (B MITa) uepea | [Tpeaen npousoctn (8 MIla) uepea
Cocran 24 48 4
LEMEHTHO
necyanoll [T = 110 °C| T =140 T =200 T=110 T = 140 T=200
cMechn p= °C,p= ‘C,p= °C,p= °C,p-= °C,p=
= 30 MMa|= 40 MIla| ~ 50 MIla | = 30 MIla | = 40 MIla | = 50 MIla
10 - 1,96/5 - 4.38/16,7 1,97/5 1,91/4,7
21 4,2/129 | 885/279 | 10,13/36,8 | 4,55/18,7 | 8,85/29,2 { 11,11/36,7
11 - - - 4,48/13,5 9/30,6 -
12 2,26/6.,6 8/28 6,6/22 4,28/11,7 | 8,6/28,2 | 643/24,4
13 - - - 2,50/73 | 6,56/20,7 | 482/17
15 - 4,96/14,2 - - 5,69/13, 4,04/12,7
B wicmiTee - npedeT NpoYHocTH Ha u3ri6, B 3JHaMeHaTesle ~ Ha CKaTue

JIEHUAX, PE3KO TOBLILIAET TIOTHOCTb 1IEMEHTHO-TICCYAHOr0 KaMHS
(tabn. 16 24).

[IpuMeHeHUe 11eMEHTHO-TIECYAHBIX CMeceil NpH LEeMEeHTHPOBaHHU
ryGOKHMX BbICOKOTEMIEpaTyPHBIX CKBaXHH o0ycnoBiHBaeT HeobXo-
AMMOCTb 00paloTKM HX 3aMeNJIMTEJSMM CPOKOB cxBaTbiBanus. Pe-
LenTypa 406aBox MoABMpPAeTCs aHAJOTMYHO BbiOOpY pelenTypbl Ha
fase TamMIOHaXXHBIX NOPTIaHLEMEHTOB 6e3 necka.

O6nezuennvie mamnonaxuvie yeMenmo: u pacmeopui. Obner-
YeHHBle TAMIIOHaXHbIE PacTBOPHI MOJYYHIM LIMPOKOE pacnpocTpaie-
Hue JlobaBKaMM /1S CHMXeIMS TUIOTHOCTH 1leMeHTHBIX PacTBOPOB
ABNAOTCH OEHTOHMT, (UILTPONEPJMT, TNYLLOJIaHOBbIE MaTepHalbl,
[IMaTOMMTOBAs 3eMJIf, FMJbCOHHT, Kepored W Ap I[Ipu Mcnosnb3oBa-
Huu Gonbuleil Yactu obJierdaomux 106aBoK CHMXKEHWE TJIOTHOCTH
LIeMEHTHOrO PACTBOpa 3aKJ0YaeTCs B yAepXKaHuUM a00aBkaMH H36bl-
TOYHOro KOJHMYeCTBa BOAbl, T.€ B TIOBBILIEHHMH BOJO-1IEMEHTHOTO OT-
HOIIEHUS WM BBEICHHH C HaNoJHUTeleM BO3ayxa (BCIydYeHHbIH

Tab1uua 1624

HaMeHeHe npOHHIIAEMOCTH IEMEHTHOTO H HEMEHTHO-NeCYaHOro KaMHs
JABYXCYTOMHOTO BO3PacTa B 3aBHCHMOCTH OT JO3HPOBKH MeCKa H YCIOBHI
TBepAEHHA (eMeHT Kapaaarckmii)

Ycaoeus TBepae- MponmmaeMocts (8 10 * MxM?) obpasnos cocrasa L] I1
HHA
T.°C | pMMa| 10 21 11 12 13 15
110 30 0,27 0,58 1,35 - - 26
140 40 296 0 0 0 0 0
200 50 30,4 0 0 0 0 0

Mpumewanne L - nement, [T - necok
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[1epJIMTOBBI 1ecok, BepMUKYHT). Bo Becex cnyyasx BBefenue obner-
yaloWMX [106aBoK COCOOCTBYET CHHIKEHMIO MEXaHHYECKOH MPOYHO-
CTH KaMHA.

B xauecrBe obnerdaiomeit 106aBkH Hanbosbilee pacipocTpaHeHHe
noay4dun Gentonur. OH [aeT BO3MOXKHOCTb 3HAYUTEJBHO TIOBBICHTH
BOAO-1lEMEHTHOE OTHOLIEHHE W TE€M CAMBIM CHM3WTb TMIAOTHOCThH TaM-
[IOHAXHOTO TecTa,

BenydedHblit NepJMTOBBIA TIECOK M BEPMUKYJIHMT Taxke criocober-
BYIOT ynepxanuio Boabl. Kak npaBnsio, Hx BBOAAT B 1€MEHT BMecCTe C
HeGONBUIMM KoJH4YecTBOM OenTonMTa (1m0 3-5 %) Bo u3abexaHue
$JIOTAaLMK HacTHL M A7 TonydeHus Oosiee 0fHOPOAHOTO pacTBOpa.
OnHaxo pacTBoOpbl ¢ 100aBKoil NepauTa uIM BepMUKYJIHMTa obnazaior
HEeAOCTATKOM: TIOJi BAUSHHUEM JIaBJeHHs BO3JyX B MacTHIaxX CXHMaeT-
csl, HEKOTOPBIE M3 HMX Pa3pyLIAIOTCH M, KaK CJAEACTBHE 3TOTO, TJOT-
HOCTb PacTBOPOB MNOBBILIAETCH, 3 DACTEKAEMOCTb YMEHBUIAeTCs, 4TO
MOXET TIPUBECTH K OCJTOKHEHUSM TPHU IleMeHTHpoBaHHHU. Donee BbI-
cOKOH CTaOHJIBHOCTBIO OT/IMYAIOTCH PacTBOpPbl, coiepixauide QUIb-
TPOTIEPJIUT, TIO3BOMAIOLMH CYLECTBEHHO MOHW3HTH MIOTHOCTb TaM-
floHaXKHBIX pacTBOpoB (10 1,3 r/cM’).

JobaBneHue NyulOJaHOBBIX MAaTePHANOB HE3HAYHTEJbHO MOHH-
*aeT TJIOTHOCTh 1IeMEHTHOTO pacTBopa — Bcero o 1,55-1,6 r/cm®.

[IpumeHenue obieryalouux [06aBok, B 4YacTHOCTM OEHTOHMTa,
CHUXXAJI0 MEeXaHUYeCKYI0 NMPOYHOCTh LEMEHTHOTO KaMHS, YTO BO BCeX
CJIy4asiX, HECMOTPSI Ha OCTaJlbHbIe TIOJIOXKHUTESIbHBIE CBOHCTBA, CAYKUT
NPENATCTBHEM [/ UCHOJb30BaHUA 0b/MerdeHHbIX TAMIIOHAXHBIX pac-
TBOpOB

Haubonee npocTsl B IPUIOTOBNEHHU H 1718 TIPUMEHEHMWS 11eMEHT-
HO-OEHTOHHTOBBlE pacTBopbl. B 3ToM ciydae obieryeHHble PacTBOPbI
MOTYT GBITh H3COTOB/AEHB! OAHMM H3 CIELYIOWMX TPex cinocoboB.

1. Bsokymnil MaTepuall 3aTBOpSIOT OypoBbIM TIMHUCTBIM (6eHTo-
HUATOBBIM) paCTBOPOM WJM CHENUANbHO NPUTOTOBJEHHBIM OeHTOHH-
TOBbIM pacTBOpoM. [IpuHIMIHAIBHO BO3MOXHO TpHMeHeHHe 000OMX
BapHAHTOB, HO 3aTBOPSTb HA CMeLHalbHO NPUrOTOBIEHHOM OGEHTOHH-
ToBOM pactBope mpoiue. [IpuroroBneHne rakoro pacrBopa CBA3aHO C
onpeneneHHbLIMH TpyAHocTAMH. IloaToMy dacro uesnecoobpasHo Hc-
M0JIb30BaTh MMEIOUIMICA Ha OypoBOM TJIMHMCTBIA PacTBOP, OIHAKO
ClIelyeT TIPOBEPHTH ero NpH npobHOM 3aTBOpeHHH.

ITpu nepsoM cnocofe MOXHO MONYYUTb DACTBOPHI HoJiee HH3KOIA
IMOTHOCTH, HO, HeCMOTpS Ha TepedHCIEHHbIe NpPeUMYINecTBa, NpH-
MEHSITb MX PEKOMEHAYETCS TOJbKO B CAYYasX HECJOXHBIX LleMeHTH-
poBaHuil 10 CeAYIOIUM TIPUYMHAM: a) B YCJI0BHAX OYypoBOil HeBO3-
MOXHO CTPOrO BBIAEPXKHUBATb NofobpaHHylo B JabopaTopuu penenty-
py; 6) xak peosiornieckue, Tak ¥ (H3UKO-MeXxaHHYeCKHe CBoMCTBa
pacTBopa, HaxoAsCh B MpsMoil 3aBUCUMOCTH OT CTelleHM M KayecTBa
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00paboTKH TJIMHUCTOrO PAcTBOpa, GVAYT PE3KO U3MEHSATHCH, YTO MO-
XKET NPUBECTH K HeoXKHAAHHBIM Pe3yJIbTATaM.

2. Bropoit cnocof ocHOBaH Ha 3aTBOPEHWHM BOAOGH TILATEJNbHO
CMeIUaHHBIX 1[EMEHTA M TJIMHBl U yCrellHo TpPUMeHsieTcs BO MHOTHX
HedTerazoBblix paitoHax.

3. [Ipu TpeTbeM cuiocobe 3aroToBAeHHbI GEHTOHUTOBBINA PAcTBOP
BMECTE C LEMEHTHBIM HAaIpaB/AlOT B HarHETATe/bHble JIMHWH, Tiepe-
MmewimBast B Osoke MaHudbonbaos BM-700, ¥ noaaloT B CKBaXKHHY.
Crnocob npoct, Ho TpebyeT TiatenbHON NOATOTOBKH.

[Ipn BBICOKMX TeMIepaTypax ¥ JIaBAeHMsIX B CBSI3U C yXy[AllleHHeM
$H3MKO-MEXAIMYECKHX CBOMCTB KaMHs M3 TAMIMOHAXHOro TMOPTJaH/-
lleMeHTa 78 NPHUrOTOBJAeHUs] oOJlerdeHHbIX LEeMeHTHBIX pacTBOPOB
nesnecoobpasito LIpuMensTh uUtakd. Ha ux ocHoBe MoryTt ObITh M3ro-
TOBJIeHb! 0GJleryeHHble TAMIIOHAXHbIE PACTBODPBI KaK ¢ TOHKOM3MEb-
YeHHBIMM KPEMHE3eMUCTBIMH, TAK M C TJIMHUCTBIMH MHHepanaMu.

Haubonbluiee pacnpocrpatedie MOAyYMIH IJaKoBble OOJeryeH-
Hble pacTBOpbl C OEHTOHWMTOBOIl TIMHOM, a TakXke ¢ OHEHTOHHUTOBOI
TJIMHHOM U OTOKO.

Ha puc. 16.20 nokazaHo u3MeHeHHe TIOTHOCTH IMAKOOEHTOHM-
TOBOTO pacTBopa C yBeAUYeHWeM [03UPOBKH OEHTOHMTAa W BOABL
PasnnyHble LINAKK N0-pa3HOMY pearMpPYIOT Ha BBegeHHe GeHTOHMTO-
BOH [JIMHBI, HO BO BCeX CJIyyassX CPOKH CXBATbIBAHMS I0CJIELOBa-
TenbHO 3aMeznsiorcsl. Hexoropble mmaxu npu BBegeduu 30-50 %
GeHTOHMTOBOH IJIMHBl HACTOJBKO Y/JMHSIOT BpeMsl Hadala CXBaThbl-
BaHMs, 4TO CMeCH IPAKTUYECKH MAJONPWroAHbl ANA i1leMEeHTHpPOBa-
HUS CKBAXUH.

Aspuposannvie uyemenmmuovle pacmeopsi. IIpH cTpouTesnbCcTBe
CKBaXMH Ha MCTOUIEHHBIX MECTOPOXACHHUSIX U MECTOPOXJEHHUSX €
HHU3KHMM TLJIaCTOBLIMM [IaBIEHMSIMM M BBICOKOIH ITPOHHMLIAEMOCTBIO
nopoJ, MPUMEHSAIOT a3pHpoBaHHble OYDOBLIE M 1IEMEHTHBIE PACTBOPLI.

Moryr  6BITb  HCHOJL30BaHbl  a3pUPOBaHHbIE  1IEMEHTHO-
GeHTOHHMTOBBIE PAacTBOPBI M PacTBopbi, 0OpaboTaHHbie TOBEPXHOCTHO-
akTHBHBIMH BewmectsaMy (ITAB).

IleMeHTHbIE W 1IEMEHTHO-GEHTOHUTOBbIE PACTBOPBI JIETKO a3pHPY-
I0TCA TIPH MeXaHM4YeCKOoM MNepeMellMBaHUM pacTBopa, NPH 3TOM CO-
XpaHseTcs paBHOMepHOe pacrpelesieHde Bosayxa B pactsope. OpHa-
KO pa3rasupyloTcs PacTBOpPbl OTHOCHTeNbHO GbICTpo (0cobeHHO Ue-
MEHTHBIi1 ).

BBeneHue B BOAY 3aTBOPEHHMS LEMEHTHOTO MJM [(eMEHTHO-
GenronutoBoro pacrsopa 0,25-0,4 % cynbdoHona nosposnseT 10BO-
OMTh CcTelteHb aspanuy o 20-22. PacrBopel craHoBaTcs Goslee cTa-
HunpHbIMA. [Ins1 3THX Xe 1lesieil MPUMEHSIOT MBLIOHAQT.

Bbicokoit YCTOHUMBOCTH a3pHMPOBAHHOTO TAMITOHAXHOIO pacTBOpa
MoXxHO 10OUTBCA TyTem Toafopa COCTaBa TBEPAbIX KOMIIOHEHTOB H
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Puc. 16.20. I'padux H3MeHeHHs IUIOTHOCTH LLTAKOGEHTOHMTOBOIO pacTBopa € yBe-
JAHYeHHeM NO3HPOBKH GEHTOHMTA H BOJbI

TUIATEJIBLHOTO CMellleHUs >KMIKON, TBepZOoH W rasoBoil (Bo3ZyUIHOMH)
¢da3. OnbITbl NOKA3aIH, YTO HA YCTOMYMBOCTBb TeHbl JOMHMHMPYIOLIEE
BAMsSHHE OKA3bIBAIOT Y/eJbHas TIOBEPXHOCTh MAaTepHasoB, UX Mopdo-
JIorus, rabUTyc M NMoBepXHOCTHble CBoicTBa MHHepasoB. UeM pasHo-
obpasHee cTenedb U3MenbyeHUS TBepaod (a3nl M ¢dopma 3epeH, Co-
CTaBJIAIOUIMX TaMIIOHAXHYI0 CMeCb, M YeM Bblille HX aacopOUHs Ha
BO3YUIHBIX TY3bIPbKaX, TeEM YCTOHYMBEE IMEeHa.

YeTbIpexKOMIIOHEHTHAS. TaMIIOHAXHAs CYCTEH3Us cocTouT (B %
OT Macchl TpeX KOMIIOHEHTOB) M3: noprtiaHAueMenta 70, KBapleBoro
necka 27, GeHTOHHMTa 3 M BBICOKOAMCIEPCHOTO OKCHAA KPEMHUS —
6yToxcuspocun. OH B CMeCH C LIEMEHTOM, MeCKOM, [JIHHOTIOPOLIKOM
nocjie THApaBIHYeCKOH AKTHBAUWUM PaBHOMEPHO pacripele]sercsl B
cycrmeHsuM M, aacopOUpysch Ha MeNbyallHX My3bIpbKax BO3AyXa,
€O37aeT YCTOMUMBBII W MpoOuYHBIi kapkac. ONbIT a3pupoBaHUs TaM-
TIOHaXXHBIX PAacTBOPOB YKa3aHHOTO COCTaBa TIOKAa3as MX BBICOKHME TexX-
HOJIOrMyeckue M SKCIMyaTallMOHHble Ka4ecTBa.

Ymancenennvie mamnonadxcnvie pacmeopvt. B HedTAHBIX U
TAa30BbIX CKBa)XMHAX TIPUMEHSIIOT  YTsDKeJeHHBIE TaMIMOHaXHble
ueMeHThl. IleMeHTHble PacTBOPBI YTSKENAIOT NpU LEMEeHTHPOBaHUU
CKBaXkUH, OypsMXCS ¢ UCTONb3oBanye OYpOBbIX PaCTBOPOB IJIOTHO-
cThi0 npumepho 1,9 r/cM® u Bhime. CMelMBass YTSXeoMTeNb C
LEeMEeHTOM, MOXHO peryJMpoBaTh TJIOTHOCTb B LIMPOKMX Mpefenax
B 3aBUCHMOCTH OT KOJIMYeCTBa YTSDKEJUTENs, er0 TPaHyJIOMeTpHH
U BnaroemxocTd. [Ins cHMKeHUsi KOJHYECTBA BOJABI C LIeJIbIO [10BbI-
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Welnus TUIOTHOCTH lejiecooOpasHO BBOAMTB B PAacTBOpP peareHThbl-
IMacTH(MUKATOPB, U3 KOTOPbIX Hanbosee 3PEKTUBHBl  CYJib-
odut-cnuproBas Gapaa (CCDB), cynbuT-uennono3Hblii  aKCTpakT
H 1p.

Benenne CCDB mnosBosser 3aMeisJNTb CpPOKH  CXBATbIBaHUS,
YMeHBUIMTb DPACXO/Jbl BOJbI M TeM CaMbIM ITIOBBICHTb TLJIOTHOCTb M
npoYHocTh 00pa3ioB. IleMelTiibie pacTBOpbl 3HAYUTENBHO YTSKeNs-
I0TCS TIPY MCTIONb30BaHWH MarHeruta (MarHeTMroBoro necka). Mar-
HEeTUT MMeeT MeHbIIYI0 BOAOMOTpeBHOCTh, YeM TeMaTHT.

Jns monydYeHMA leMeHTHBIX PacTBOPOB BBICOKOH TIJIOTHOCTH He-
JOCTATOYHO BBOAMTb YTSKENSIOUMIl MaTepHal BBICOKOH TJIOTHOCTH:
HeoOxoaMMo, YToObl OH MMeN BIIOJIHE OTpele/]eHHYI0 YAENbHYIO M0o-
BEPXHOCTh M: He BKJIOYan BojonorpebHble nobasku. OnHako B OT-
AETLHBIX CIY4asX, MOJb3YSCH MaTepHaioM OTHOCHTEBHO HEBBLICOKOH
nnoTHocTH (2,53 r/cM®), HO HU3KOI yeNbHOM TTOBEPXHOCTH, MOXKHO
3HAMUTENBHO YTSDKEINTh 1leMEHTHBIE PacTBOPBI.

BbICOKOKA4YeCTBEHHBIM  yTsXKeNIHTeNeM [/ TIOBBILIEHUS [JIOT-
HOCTH ILEMEHTHBIX PACTBOPOB MOTYT CUMTAThCA 3epHA OKCHIA JXKe-
Jesa MJAM JPYTMX TsOKENBIX MAarepuasioB, TIpaHyJIOMeTPHYecKHil
COCTaB KOTOPBIX OrpaHW4uMBaercs pasmepoM cuT 0,6-0,15 MM wau
ec/M yxasaHHasa ¢paxums eule 6osnee Huska (0,6—0,4 mMm). Bepxniowo
rpaHuily 3epeH yTSKeMUTess cliefyeT MOAOHpPAaTh C YYETOM OTCYTCT-
BUs CeIMMEHTAllUd M COXPaHHOCTH 060pyNOBaHUS TPH TPAHCIOPTH-
pOBaHHM L(EMEHTHOTO pacTBopa B 3aTpy0HOe NpPOCTpaHCTBO CKBa-
MKHHBL

BBoas MarHeTHToBBIf 1MeCOK B MOPTJAaHIALEMEHTBbI, MOXHO IIONY-
yaTh CPaBHMTENbHO TsKeJble lleMeHTHble pacTBopbl. Tak, mobGaska
50-100 % MarHeTMTOBOrO IecKa B TMOPTJAHILEMEHTe TIOBbIIAET
NJIOTHOCTL pacTBopoB o 2,14-2,33 r/em”. Haubonabuine 103MpoBKH
(n0 0,4-0,5 %) cynbpur-cnupToBoil Gapabl COCOOCTBYIOT pa3kuKe-
HHMIO PacTBOPOB, YTO IIO3BOJHET CHU3HUTL KOJHUYeCTBO BOJBI H TeM
CaMbIM OTIOJIHUTEJILHO YBENHMYUTh TI0THOCTh. [IpH coorHoleHHH
1:1 (noprnaHaueMeHT:MarHeTHTOBBIA Tecok) U 0,4-0,6 % CCB 6bin
[oMy4eH pacTBop IIOTHOCTHIO 2,45 r/cm’.

Jns yTsKeleHWs TaMIOHAXKHBIX PAaCTBOPOB YacTO TPUMEHSIOT
Gapuit. OngHako ero BbICOKast IHCTIEPCHOCTb He obecrieynBaeT Tako#
BBICOKOI TIJIOTHOCTH, KaK TpH BBeJJleHHH MarHeTHra.

[InaxoBbiif LleMEHT [0 CPaBHEHHIO C TaMIIOHAXHBIM MOPT-
NaHIeMeHTOM HMMeeT TIOHHXKeHHYIO TIJIOTHOCTb, OAHAaKo Ha 0a3se
jiaKa TOJyHaloT  TaMNOHAKHbE PacTBODBI  FJIOTHOCTbIO 2,2-
2,25 r/cm’. BBeseHue reMaTHTa M MarHeTWTa CrocoGCTBYeT HEKOTO-
poMy 3aMelJIEHHIO CPOKOB CXBaTblBaHUA LIJAKOBBIX pacTBopoB. Hau-
JlydiiiMe pe3yJbTaThl MO YTsDKeJIeHHI0 PAacTBOPOB IOJyYeHBl ¢ MarHe-
TUTOM.
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16.6.6. HEOTEIIEMEHTHBIE PACTBOPbBI

Ocoboe MecTO cpeal TaMIIOHAXHBIX PacTBOPOB 3aHUMaloT Hedre-
eMeHTHBIe, COCTOALMEe M3 HEMEHTa M HedTH WM AM3EbHOrO TOM-
nupa. OCHOBHbBIC MpPEHMYLIECTBA TaKUX pacTBOPOB — HecXBaTblBae-
MOCTb TIpM OTCYTCTBMM BOIbl M BBICOKAasl MPOYHOCTb KAMHS BCJENCT-
pHe B3aUMOIEMCTBHMS C HEe3HAYMTENbHbIM KOJMYeCTBOM Bojbsl (20—
25 %). B mpotiecce NpoHMKHOBEHHS B BOJOTPOBOAALIME KaHaJbl pac-
TBOp OBICTPO TYCTEeT M, Bbidenss He(Th (MMM Apyras OCHOBAa — IH-
3e/IbHOE TOTJIMBO, KEPOCHMH M T.A.), BCTyNaeT BO B3auUMOjeliCTBUE C
BOJ0l1, CO3[1aBast TIPOYHBLI KaMeHb.

IIpn cMellleHMH HedTelleMEHTHOTO pacTBopa € BOAOIt Macca 04eHb
fbICTPO TepsieT MOABMXKHOCTB, TIPEBPAlACTCH B KOMKM M KaMeHb C
Bblze/IeHMeM MOYTH Bcero KosaudecTBa Herenpoaykra. Jns ysenu-
yeHMs] TIOABMXKHOCTHM pacTBopa M JIydllero oTMbIBa HedTenpoaykra
npuMeHsIOT BbicokoseicTBylomme ITAB: xyboBbiit ocTaTok 3TH/I0BO-
ro apupa OPTOKPeMHEBOH KUCJOTBI, Kpe3oJ, AUMepy, acuIo, HadTe-
Hat xanbuus. Menee nedpuumred kpeson CH3;CeH4OH, ucnonnsye-
MbIii HE(TSHOH MPOMBIILIEHHOCTBIO B Ka4yecTBe CEJeKTUBHOTO pac-
TBOPHUTEA.

HedreuemenTible pacTBopsl (6e3 BoAbl) He CXBAaTHIBAIOTCS MpH
temrnepatypax soille 200 °C 1 paBaenun 70 MIla. Oanako 3amewe-
Hue 20 % HedTenpoayxTa BOAOH TPHUBOAMT K TOMY, YTO PacTBOPI
BuicTpo rycreloT yxe npu Temreparype 120 °C u gasnenun 30 MIla
U cxBarbiBaloTcsa B Tedeltne 20—30 MuH.

Ha ocHoBe HedTeileMEHTHBIX PacTBOpPOB BBeJAEHHWEM B HUX YCKO-
putesss Moryt ObIThb TIPUCOTOBJIEHBI ObICTPOCXBATBIBAIOIIHECSH CMECH
ANS TMKBUAALMH TIOTJIOUICHUS B CKBaXXMHaX. JTH pacTBOPBI IPH OT-
CYTCTBHM BOAblI HE CXBaTbiBaloTcsA. Boza croco6erByer 6hICTpOMY MX
3arycTeBaHUIO, a YCKOPUTEIb — CXBAThIBAHHMIO. YCKOPHUTENSMM Cpo-
KOB CXBAaTBIBaHMA MOTYT ObITh KaJblIMHUpOBaHHAA COMA, TUNC M APY-
I'e Matepuansl. B orgenbHbIX ciyyasx B HedTelCMEHTIIbIE PacTBOPH
MOXHO BBOJIMTb HANOJHUTENN — MEeCOK, [JIMHY, YAy4uialonive TaMilo-
H2XHble ¥ MeXaHU4YecKHe CBOHCTBa pacTBopa.

16.7. CBOMICTBA TAMIIOHAKHBIX PACTBOPOB
U PEATEHTBI /111 UX OBPABOTKHU

16.7.1. OCHOBHBIE CBOMCTBA IIEMEHTHOI'O PACTBOPA
H KAMH4

CaoiicTBa 1IEMEHTHOr0 PacTBOPa 3aBMCAT OT MHOTHX (PaKTOpOB,
OCHOBHBIMH M3 KOTOPbIX ABJSIOTCH XHMHMKO-MHHEPAlbHbIl COCTaB,
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Ka4yeCcTBO M KOJIMYECTBO HAIOJHUTEseH, BoJ0-1IeMEHTHOe OTHOLIEHHe,
KOJIHYECTBO H NPHPOAA XUMHYECKUX HAMOJHWTENed, PeXUM MepeMe-
IIMBAHUSA, TeMIepaTypa, JaB/IeHHe U Ip.

OcHoBHLIe CBOIICTBA 1[eMEHTHOrO PacTBopa TIPUMEHUTENILHO K
1IEeMEHTHPOBAHUIO CKBaXXUH CJjlefyloliue: BOLOCOAEpPKaHHe, MOABHK-
HOCTb  (pacTeKaeMoCThb), [JIOTHOCTb, TiOKasaTesdb (DHUABTPALHMH,
JMHAaMHYECKOe COMNPOTUBJIEHWE CABMIY, CTPYKTYpHasi BS3KOCTh,
CCAMMCHTALMOHIIAST  YCTOHYMBOCTb, BpeMS 3aryCTeBaHHUS, CPOKH
cxBaTblBaHHs M Ap. K cBOWCTBaM 1[eMEHTHOro KamHs cJejlyeT OTHe-
CTH MEXaHWYECKYI0 MPOYHOCTb, NPOHULAEMOCTb, 00beMHbIE H3MeHe-
HUS, KOPPO3HOHHYIO YCTOHYMBOCTL B arpeCCHUBHBIX CPejaXx M MOLYJNb
YIIpYrocTH. :

CBoiicTBa UEMCHTHBIX PACTBOPOB M KaMHs MOIYT OBITb MU3MEHEH bl
BBeJEHUEM HanoJHuTeneH, akTHBHBIX nobaBok Mau obpaboTkoil xu-
MHYECKHUMH peareliTaMu.

Bodocodepxcanue xapakTepu3yercs BOAO-1(EMEHTHBIM OTHOIIEIIH-
eM, T.e. OTHOUIPHMEM MacChl BOJAbl K Macce TBEPAOro TaMIIOHaXHOro
MaTepHasa. Hns cranpapriibix TaMMOHAXHLIX 10PTJalAUEMEITOB ¢
yoenshoit noBepxnocTeio 2500-3500 cm /r BOJIO-LIEMEHTHOE OTHO-
ureHue MoxeT kosnebarbes B npegenax 0,5-0,6.

Pacmexaemocnms. BaxHoe cBOiicTBO 1|eMEHTHOTO pacTBopa -
NOABHXKHOCTh, KOTOPYIO B HayasblibiH MOMEHT I10CJIe 3aTBOPEHHA
OTpeeNAIOT C MOMOLIBI0 YCe4YeHHOTo KOHYCa MyTeM OTCYeTa cpefHe-
ro jMameTpa pacIJbIBIUCrocs pacTBopa B ABYX HalpaBieHusX (Ha-
fosblllee ¥ HalMelblIee)

ITnomnocme — oflia U3 BaXkKHEMUIMX XapaKTePUCTHK HEMEHTHOro
pacTBopa IJTO HPAKTUYCCKM CAMICTBEHHBII TOKa3aTesab kadecTBa
pacTBopa, KOHTPOJMpyeMblil B Ipoliecce ero IIPUroTOBNEHUS H
TPaHCIIOPTUPOBAHUA B cKBaxuuy. IIM0THOCTL LeMeHTHOro pacrsopa
3aBHCHT OT MJOTHOCTH CYXMX TAMITOHAXHBLIX MAaTEpPHANOB U XKHMAKO-
CTW 3aTBOpPEHHH, a TaKXe OT BOJAO-1IEMEHTHOrO OTHoweHus. Jns
CTaHaapTHoro yeMeHTHoro pacrsopa npd B/I = 0,5 (B cootsercTBHH
C TpCﬁOBaHHHMH I'OCT 1581-96) ero naorHocTh cocraBasier 1,81—
1,85 r/cnm’.

[1710THOCTL 11EMEHTHOTO PACTBOpPA B MPOMBICIOBBIX YCAOBUAX Ya-
lile BCETO ONpefensioT ¢ nomoubio apeomerpos Al-1 u ATl-2 B kax-
0OH TOYKe 3aTBOPCHHS HE3aBUCHMO OT HAaJHYMSI CTAHIMH KOHTPOJA
uementpopaniua (CKIL), koropas ofecrneyuBaeT aBTOMaTHYeCKYIO
PeruCTPallMi0 M 3alHch CpefHeil MIOTHOCTH 3aKayMBaeMOro B CKBa-
XUHY pacTBopa.

Hoxazamens ¢uaompayuu. 1lon BosneiicTBHeM nepenafa jgaBne-
HUS B LEMCHTHOM pacTBOPe TPOUCXOJMT npollecc BOAOOTAETIEHHS,
KoTopblit Ha3biBaeTcd duabTpaimedl. Ckopocts GuaLTpauuu B 3HA-
upTeNbHOIT Mepe 3aBHcHT oT npuHaroro B/I{: ona obpaTtiio npornop-
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[MOHabHA KBaJpaTy YAENbHOH MOBEPXHOCTH ileMeHTa (TOHKOCTH
[1oMOJ1a), KOJMMYECTBY HAmNOJIHMTENS W BA3BKOCTH XMIAKOH ¢a3el Le-
MEHTHOTO pacTBopa.

BcneacrBue BbICOKOH (MALTPAUMM 1IeMEHTHBI pacTBop CTaHo-
BUTCS BSI3KHUM, TPYIAHOIIPOKAYMBAEMbIM, CPOKH CXBaTbIBaHHsA €ro yc-
KOpSIOTCH.

@DunbTpallus 1IEMEHTHOTO pacTBopa MoxeT ObiTh olipedeseHa c
nomoubio npudop YBIL nan npubopa BM-6, koTopblil npuMeHsieTcs
AN M3MepeHHs GuIbTpaii¥ OypoBoro pacTBopa IpH IaBleHHH
0,1 MIla (B oToM ciy4ae roBopsiT o npeleibHOW QUALTpallMu 3a on-
peaesieHHOE BpeMst).

Cedumenmayuonnas ycmouvusocmo. Iloa ceirMeHTaIlMOHHOM
YCTOHYMBOCTBIO MOAPasyMeEBaIOT CNOCOOHOCTb YacTHIL TAMIIOHAXKHOIO
pacTBOpa OcelaTh B JKHM/IKOCTH 3aTBOPEHHs MON AeiCTBHeM CHM TA-
HKECTH.

[Ipu 1eMeHTHpOBaHHK 0DCaNHBIX KOJOHH B ra30BbIX CKBa’KMHAX M
cKBaXuHax ¢ HaiuuveM 30H ABIIJ[ noasnsercs HeoOXoAMMOCTb
HOPMHMPOBAaHUS CeIUMEHTalMOHHOH YCTOIYMBOCTH TaMITOHAXHBIX
pacTBOPOB, IS TOBBIILEHHS KOTOPOH MoXeT ObIThb PeKOMEHNO0BaH K
MCTIONIb30BaHUI0 BECb KOMIIJIEKC MCPONPUATHII N0 CHUXKEHMIO ToKa-
3aresis QUILTPAIIMK UeMeHTHBIX PacTBOPOB.

3azycmesanue. CNycTss HEKOTOpOe BPeMs I10CJe 3aTBOPEHMS M
MEXaHHYeCcKOro nepeMelllHBAaHWsA HayWHAeT TMPOSABJIATLCA CI0Co0-
HOCTb 1L[EMEHTHbIX pPaCTBOPOB K CTPYKTYpooOpa3oBaHHIO, KoTopas
BbIpa’kaeTcs 110CAef0BATENbHO B 3arycTeBaHMM M CXBATbIBAHUM pac-
TBOPOB. 3aryCTeBaHHE TAMIIOHAXKHBIX PACTBOPOB OLEHHBAIOT KOHCH-
CTOMETPOM.

CyutecTBeHHOe BIMSAlIME HA 3arycTeBaHUe LEMEHTHBIX PacTBOPOB
OKa3bIBAIOT NpUpoja lleMelTa, TOHKOCTh ero rnomona, B/, temnepa-
Typa, DaBJCHUE U OP.

YBenudeHue BpeMeHM 3aryCTeBaHUS TAMIIOHAXHBIX PacTBoO-
poB  Moxer ObITb AOCTMTHYTO HCIIOJIb30BaHMEM 3aMe/IHTeN el
TIpoieccoB CTpyKTYpooOpa3oBaHMsl, KayeCTBO M KOJHUYECTBO KOTOPbIX
MOGMpaloT ¢ y4YeTOM KOHKPETHbIX YCJOBMil CKBaXHH (K YHCITY
3amennureneit orHocarcas CCBHB, KM, ruman, HT®, 03910, BKK
u 1ap.).

Cpoxu cxsamviganusn. Bo3MoxHOCTL MPUMeHEHHA TaMIIOHAXHBIX
PacTBOpOB B oTe4ecTBEHHON TpakTHKe B OOJBbIIMHCTBE CAyYaeB On-
Penefsercss cpokaMy CXBarbiBaHUS, KOTOpble 3aBHCAT OT XHMHKO-
MHHepaJIbHOro cocTaBa LIEMEHTa, ero ylelbHol mosepxsocTtH, B/IJ,
XMMUYECKHX PeareHTOB, BBOJHMbIX B PacTBOP, TEMIIEPATYpPhI, AaBJe-
HUA u ap.

Ilpu npouux paBHBIX YCMOBMAX C MOBbIUIEHHEM YAEAbHOH IIo-
BepxHocti nemenra u ymesbiuenuem B/Il cpoxu cxsaTbiBanus ite-
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MEHTHOTO pacTBopa yMeHblualoTcs. Ha mx yMeHbuienHe Temneparypa
oka3piBaeT Gojiee cyuecTBeliHoe BJMAHWE, YeM JIaBJieHHe, a UX Co-
BMeCTHOe Bo3/elicTBHe eule adgdexTusHee

Mexanuuecxas npounocmv  uemMenmHoz0 KAMHA  Xapax-
TEpHU3yeTCS BPEMEHHBbIM CONPOTHBJIEHHEM CXATHIO, DacTAXEHHIO
uan u3ruby. C 3Toil 1lenbio M3rOTOBJEHHBlE OnpejeneHHON dop-
Mbl 00pa3ubl LEMEHTHOTO KaMHS MCIBITBIBAIOT Ha IIPOYHOCTE,
TIpHYEeM oOIpeleNAloT Halps>keHUe, COOTBETCTBYIOLE pa3pylIeHHIo
obpaszia.

Mexanuyeckas MPOYHOCTb LEMEHTHOrO KaMHS 3aBUCHT OT dakTo-
POB, OCHOBHBIMM M3 KOTODBIX SIBJASIIOTCH XWUMHKO-MMHepaJbHBI co-
craB HemedTa, B/, ynennHas noBepXHOCTb lieMeHTa, Haavyde Ha-
nonHHTeNeld . U XUMUYeCKHX 100aBoK, ycnoBusi TBepaeHus u ap. Cy-
uleCTBEHHOE BJHMSHHE HAa MPOYHOCTb L[EMEHTHOTO KaMHSl OKa3blBaer
TaKxe TeMIlepaTypa W JaBJeHUe.

Ilponuyaemocmov yemenmnuozo xamuna. Ilog npoHHLAEMOCTBIO
LIEMEHTHOTO KaMHSI TOHMMAlOT ero CrnocobHOCTL TPONYCKaTh 4epes
cebs KUIKOCTM MM Taspl TIpW olipefesieHHOM Tiepeliage AABJEHUs,
Jns obecrnieyeHust HafeXHOTO pasfiesieHHsl [1JIACTOB LIEMEHTHBIH Ka-
MeHb B 3aTpyGHOM IPOCTPaHCTBe MOJIKEH MMETb MHHMMalbHO BO3-
MOXHYIO TIPOHHIIAEMOCTD JJIF NJIACTOBBIX (DIIOUIOB.

[TponnaeMOCTb LUEMEHTHOTO KaMHS H3MEHseTcs B IPoLlecce ero
TBEpAEHUS M CYWECTBEHHO 3aBHUCHT OT TNPHUPOAbI LEMeHTa M HaloJ-
nureneit, B/L, ycnosuit ¥ BpeMeHH TBepAeHUS U T.A.

16.7.2. BAIUAHUE PFATEHTOB HA CBOCTBA
TAMIIOHAYKHbBIX PACTBOPOB U KAMHS

[Tpr xonu4yecTBEHHOM H3MEHEHUH OJIHOTO IOKa3aress TaMIOHaX-
HOTO pacTBOpa M3MeHsIeTCH ApYrod (MM Apyrue) rnapamerp, U B lie-
KOTODBbIX CJyyasiX B HeXXelaTeJlbHOM Hampabaenu. Kak npasuio,
peareHTbl M MaTepuasbl, BBOJUMBIE B TaMIIOHAXHble CHCTEMBI, OKa-
3bIBAIOT KOMILTEKCHOE BO3/ECTBME M HM3MEHSIOT OJHOBPEMEHHO He-
CKOJIbKO napamMeTpoB.

Hexoropsle peareHTbl NPH OAHHMX YCJIOBHSX M3MEHHIOT CBOIICTBA
TAMITOHAXKHBIX CHCTEM B O/IHOM HaNpaBJeHMH, a IPH IPYTHX yCIOBH-
AX BJMSHHE TeX )XE€ PEeareHTOB MOXET ObITb TIPOTHUBOMONOXHBIM.
Kpome Toro, omMH ¥ TOT )Xe pealeHT NPH Da3jMYHBLIX [03HpOBKaxX
MOJXeT BbI3bIBaTh IPOTHBOMNONOXKHbIC BO3IEHCTBHUA.

[IprMeHeHHe TaMNOHaXKHBIX LEMEHTOB B Pa3HbLIX YCJIOBUAX CBA-
3aHO € HCMOJB30BAaHUEM Pa3JTHYHBIX pearcHToB (Tabn. 16.25).

TemnepaTypHble 061acTH NpUMeHeHHs NleHoracHTe el npiBedeHbl
B Tabn. 16.26.
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Tab6anua 1625
TeMnepaTypHble 06NMaCTH NPHMEHEHHA PaITHUHBIX PeareHTOB

-

TemmneparTypa

B CKBIXHHE,
°C

Bua tamnouaxuoro
LeMeHTa

PeareHTH H HX cOuYeTaHHSA

0-10
0-20

20-75

75-100

> 100

20-75

75-100

100-130

130-160

> 160

S

[oprianauemexT

[MopTianauemeut

lopraanauement

I 1axoBriit

IlopTnanaueMeHT W 1ne-

COK

[MopTaauaueMenT u 1i1a-
KOBBIIi LlEMEHT

L nakossiit

Moprranauement

[TopTnanaueMeHT

L nakoBstit

[llnaxoBulii u nopTtaana-
HEMEHT

L naxopbiit

I nakosntii

Peazenmbi-ycxopume.u cpoxos cxeamvieanus u meepoeHus

CaCl, NaCl, NaCl + CaCl,, KCl, K;CO;,
gHKl'—{ HHC, HHXK, HKM, HHXK+M,
K, HH

CaCl,, NaCl, CaCL, + NaCl, NaOH,
Na>CO;, Na,SO,, HK, HH, HHK, HHC,
HKX, mouesnua

CaClg, NaCl, NKOH, Nach3, N32504.
cumnkat Hatpus, HH, HK, menacca, TOA,
dyabdannnosast KneoTa

CaCl;, NaCl, Na,CO; Na,SO,, NaOH,
cuankar Hatpua, KoCOs, HK, HH, HHC,
HHK

yCKOp}lTCﬂH BMECTE C J3aMeEITHTETSAMH-
nnacmdmkampzmu H  3aMETHTENAMH-
TIOHH3HTEIAMH (bxma'rpaumi

3aMeITHTEH CXBATHIBAHHA

Na;CO;, NaOH Bmecre ¢ 3amemnnte-
JAMH-TOHHIUTEIIMH  DHABTPaUMH  TDH
MAT0AKTHBHBIX BSXKYWHX 6e3 3aMeanuTe-
aeit

Peazenmot-3amedaumentt cpoxo8 cX6amuiéanus i meepoeHus

KML, CAB, NOJIX, IIJIA, KCCE, HUK,

cynun, CBK, anoxcuausie cmonw, ¢yp-
dypon, recameradocdar, mupodocdar
Kb, NAJI-3

HT®, O31®, CAB, okana, OXJIC, MA,
CBK, JI-7, T1AA, KCCB, IDJIX, dypdy-
poa, cyuni, KMIL, MoueBnHa, aekcTpiH,
runai, CBK+C/Jb

Ye KOPHTE/IH CXBaTMiBaHHA

HT®, O94®, ruman, KML[, O3, K-4,
oxana, xpomnuk, CJIb, KCCB, mexctpus,
C/AB+MA, CBK, MA, CBK+CAB, Cb+
+ xpommuk, BK, [IOJIX

HT®D, O3/1d, 6ypa, aexctpun, KMI[ +
+ xpomnuk, MA, ruman, CBK uwm BKK,
CIb + MA, runan + xpommuk, JB®,
BK, TOIK, MK, xpomnuk, IIOJX,
KCCB

HT®, 0310, BEK + CBK, TOTK, CBK,
rMnal + XpPOMIMK, OK3HJ, XPOMIHK, OK-
a1 + xpommuk, CBK + xpommux, KCCBh

7
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[lpoaoaxeuue taba 1625

Temneparypa
B choaémme, Bux T&’:::::ax HOTO PeareHThl H HMX COYeTaHHA
Peazenmwt-naacmugpuxamopvt
<75 Moprranauemenr KCCB, CIB, C-3, rexcameradocdar, nu-
poq)ocq)ar HYK, [IOJX, AL DXJIC,
BJAXK, CIIA, FI/I(Di cynna, -1, J-4,
U.HVIHC 1, TKX-10 u KIK-11, Meuo-
nadt, BPII-1, ACMP
75-100 Mopraauauemenr u ura- | HTO, 034D, CALE, KCCB, cymun,
KOBBIIT LIeMEHT DXJIC, [TDJAX, MoyesnHa, OK3HA
100-130 I nakoBwiit HT®, 034D, xpomnux, CAB, KCCB,
OXJIC, CAB + xpomnMk, cCyHM/I, OK3u1,
Nnoax
130-160 L makoBbiit HT®, 094D, C/1b + xpommuk, KCCH +
+ xpomnuk, [TPJIX
> 160 I naxopsiii HT®, O3®d, xpoMnHk, ok3u1 + XpoM-
MTHK
Peazenmui-nonusumeny guivmpayuu
<75 IlopTranaueMent [1BC, ML, KML, ITAA, rexctpun, MK,
BenToMHTORAR FAHHA
75-100 lrakoswiit # nopraana- ( Okaun, npexcrpuy, MK, raman, KMI,
neMeHT MII, K-4, 6eHTOHHTOBas TIKHa
100-130 Ulnakoswmit # nopriauxa- | Muman + xpomnuk, ruman, KML[, O3,
LEMEHT K-4, oKk3aun, AEKCTPHH, OK3HJ + XPOMIIHK,
OEHTOHMTOBAA I/IHHa, MeTac
130-160 LInakoswiii 'uman + xpomnux, KMIl + xpomnuk,
OK3UN + XDOMIHK, GEHTOHMTOBAA IJIHHA,
MeTac + XpOMITHK
> 160 11 nakossii Tunan + XpoMIHMK, OK3MA + XPOMIMK,
GeHTOMHTOBAA I/IHHA, METAC + XPOMMHK
Ta6auua 1626

TemnepartypHble B GHIHKO-XHMHYECKHe YCIOBUA NPHMeHeHHs NleRoracHTenelt

Temneparypa
B CKBaXKHHE,

°C

Pacteopwnl 6e3 no6aBok co-

Jei-21eKTPOIHTOB

PactBopHl ¢ foGaBaenuem co:eli-
3JIeKTPOIHTOB

< 50

PC, N3C, coancrox, Kap6o
NeHHYM, KaJbIHHUPOBaHHHII

4K, CM,
TIMC- 200A
C3-6, I1-79, BMC-12, BMC,
CXKK,
JKOKT, HIB-t,
noaH-

mbUIoHagT, T-66,
ITMC-1000A,
okcupar, BMCC,
OKII-50,
creapaT AMTIOMHHHA,
aMHi, cTeapokc-6

PC  (xpome  HedTeaMyabCHOHHBIX
pacrsopos), I13C, coancrox, xarsus-
HHDOBaHHBI MbLIOHAadT (KpoMe pac-
TBOPOB XJOpMAa Kaabumg), 1-66,
H‘JK IIMC-1000A u TIMC-200A
(XpoMe  BHICOKHX KOHUEHTpauuii CO-
aeit), 11-79, BMC-12, BMC, okcuaaT
BXC, CxKK, OKII-30, KKT, HIB-

1, TNoTHaMHL, cTeapaTr ATOMHHHA
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[poAolXeHIE Tabn 16.26

100

JeHHYM, KalbUHHHPOBaHHBII
meitonagr, T-66, HUK,
HMC-1000A, TIMC-200A,
I1-79, BMC-12, BMC, okcu-
aat BXC, CXKK, OKII-50,
HOKT, creapar axroMuHuA,
foAHaMuj, cTeapokc-6

Kap6oteunym (1o 150 °C),
T-66, HIK, BMC-12, BMC,

Teunepal)HPea PacTeops 6e3 nobasok co- Pacteopl ¢ no6aB1eunem coneii-
B CK?C’:K" g Neif-31eKTPOJIHTOB 3JIEKTPOIHTOB
5-100 PC, TI3C, coancrok, kapbo- | PIC, TI3M, KanbuMHHPOBaHHBII

MbLIOHaT (Kpome DacTBOPOB XJIOPH-
aa kaasuug), T-66, HYK, IIMC-
1000A u TIMC-200A (xpome BbIcO-
KHX Kouuewrpaumii conedt), I1-79,
BMC-12, BMC, oxcumar BXC,
CXK, OKII-50, XKT, creapar aiwn-
MHHHS, TTOTHAMHA

T-66, HIK, BMC-12, BMC, OKII-50,
CTEeapaT ATOMHHHSA, NOMIHAMHL

OKII-50, cTeapat antomunns,
NoJIHaMuA, cTeapokc-6

16.8. BYOEPHDIE JKUIKOCTH

B xomruiekce MeponpUsaTHii, ofecrnednBalollMX BbICOKYIO CTeleHb
BBITeCHEHHST 6YPOBOro pacTBopa U3 3aTpyOHOro MPOCTPAHCTBa U yAa-
JieHHe TIHHUCTBIX KOPOK CO CTEHOK CKBaXKHHBI, OIHUM U3 OCHOBHBIX
SIBJISETCA MCIO/Mb30BaHUE 6Y(EPHBIX KUIKOCTEM.

Ilon 6ydepHoit noHMMAOT XHAKOCTb, KOTOpas TNpPOKAaYMBAETCS
MexXAy OypOBBIM M TaMIOHaXKHBIM PacTBOpaMH, NMPEAOTBpalaeT MX
CMellleHHEe M YIAJsieT U3 3aTPyOHOro mpoCTpaHCTBa OCTarku OypoBo-
0 pacTBopa.

Bcenenctsre OTCYTCTBHSL YHMBEpCanbHbiX OydepHbIX KHUIKOCTEH,
MPUTOAHBIX s UIMPOKOTO MCIOJB30BAHUA MPU BCeX YCIoBusx 6y-
PeHMSI, MPUMEHSIIOT CJeJYIOUIMe UX BUIbL YTsiKejeHHble (Ha CONeBOM
WIH MOJIMMEPHOH OCHOBE), KOMOMHHMPOBaHHbIE, a3pUPOBaHHbIE, 3PO-
3HOHHbBle, He3aMep3alolle, XHUAKOCTH C HHM3KUM [OKa3aresem
OuIBTpauuH, BI3KOYNpPYTHit pasjennTenb, HedTb 1 HEDTENPOAYKTHI,
PacTBopbI KHUC/IOT, BOLY.

16.8.1, OCHOBHBIE PEKOMEHJIAIIMH 110 BBIFOPY
BY®EPHBIX JKMAKOCTEN

Buibop suna GydepHoit xuakoctu Gasupyercst Ha abopaTopHoi
ApoBepke COBMECTMMOCTH €€ C KOHKPETHbIMH OYPOBBIM M TaMIOHAX-
HbIM pactBopamu. Ilpu cmelteHun 6ydepHoi KUAKOCTH ¢ GypoBBIM
PacTBopoM He ZOJ/IKHBI MOBBIATHLCS PEOJIOTHYECKHE MapaMeTpbl 30-
HbI CcMeleHHsi, a CMeCb ee C TaMIOHaXXHBIM PAacTBODOM HE JIOJIKHA
XapaKkTepu30BaTbCs CHUKEHHEM PAcTeKaEMOCTH M BpPEMEHM 3arycre-
Banus pacrsopa.
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[Ipy ueMeHTHUpOBaHUM OOCAZHBIX KOJOHH B CKBaXHHAaX, npoby-
PEHHBbIX € KCIO0Jb30BaHHeM OypOBBIX DAcTBOPOB Ha BOIHOH OCHOBe,
He cJelyeT MCHoNb3oBaTth B KadecTBe OydepHON XMAKOCTH HedTh
UM HedTENpPOAYKTbI, TaKk Kak o0pa3yiollasicd Ha OrpaHHHMHBAIONIMX
[IOBEPXHOCTSIX IJIeHKa HeTH MOBBIIIAET MPOHHULAEMOCTb KOHTaKT-
HBIX 30H [{(EMEHTHOrO KaMHS B 3aTpyOHOM IIPOCTPAHCTBE

Ilockonsky a¢dexT oT npuMeneHUs OyhepHbIX KHUAKOCTeH Bo3-
pacTaeT ¢ yBeJW4eHUeM BpeMeHH MX BO3/EHCTBMS Ha CTEHKH CKBa-
KUHBI, TO C yBeqMdeHHeM o6beMa 3aKauyMBAEMbIX KHUAKOCTEH KadyecT-
BO LEMEHTHPOBaHHS ylyullaeTcs

16.8.2. BUJABI BY®EPHBIX >KHIKOCTEN M TEXHOJIOIUA
HX NIPUMEHEHHA

DydepHble KUAKOCTH KMACCHOHUUMPYIOT MO MX OCHOBE Ha BOJ-
HOH, HeTSIHOH, MOJUMeEpHOII OCHOBE WJIM Ha OCHOBe APYIMX OpraHu-
4YEeCKUX COeAMHEeHMIL.

[lo BO3JAEHCTBUI0O Ha CTEHKHM CKBaXWHbl OydepHble XHUIKOCTH
noApasfeNAnT Ha abpasusHble U HeaGpa3HUBHbIE, IPH 3TOM B COCTaBe
MepBbIX CONEPKATCA KBAPLEBbIA MECOK, ONOKA WM Apyrue abpasuBbi,
crocoOHble pa3pyliaTh CJAMHHMCTYI0 KOPKY Ha CT€HKaX CKBa:KMHBI
Bydepuble KHUAKOCTHM MOTYT pa3nu4aTbCs MO cTeneHd (U3UKO-
XUMHYECKOTO BO3JIEACTBUS Ha [JIMHUCTYI0 KODKY W 3aCTOMHbIE 30HbI
[JIMHHCTOrO pacTBopa (B pedyJibraTe 100aBOK KMCJOT, 1Uej04eH, pac-
1BopoB IIAB), mo maOTHOCTHM M YCTOHYMBOCTH K TEMIEDAaTYPHOMY
BO3€ICTBHIO

Huxe npuBeseHnl KpaTKHe CBEEHHS 0 HEKOTOPBIX Buiax 6ydep-
HbIX KHUAKOCTEMH

Boda. B kauectBe 6ydepHON KMIKOCTH MPU LEMEHTUPOBaHHH
06CaHBIX KOJOHH B CKBaXXHHaX, NPOOYPEHHBIX B yCTONYMBBIX MOPO-
Aax, WHMPOKO HUcHojb3yioT Boay OHa o6JajaeT XOPOUIMMH BbIMbI-
BalOLIMMH CBOMCTBaMM M0 OTHOUIEHHI0 K I1€MEHTHbIM W OYpOBbIM
pacTBopaM

[lepen 3akaykod B CKBaXKUHY B PA/iE CJIy4aeB B BOJIE PacTBOPSIOT
MMAB (cyasdorion, puconsBan, HUYK u Txa), kKoTOpbie yayuiaioT
CMbIBaHHE OCTaTKOB GYPOBBIX PACTBOPOB CO CTEHOK CKBaXHMHbI

[Ip1 Mcnonb3oBaHUK YTsKEJNEHHBIX OYPOBbIX PacTBOPOB B Kade-
cre 6ydepHON XUAKOCTH BOLY NPHMEHSATb HeleNecooOpa3Ho BO
uzbexaHue BbimajeHUs YTSKeIHTeNss U3 6YPOBLIX pacTBOpOB B 0OCa
AOK B 30He UX KOHTAKTa C BOLOI

BricoTy crosi6a 3akauuBaemoil 6y¢epHON Bojabl BbI6MpaloT Mak-
CHMa/bHO BO3MOMHOMH U KOHKPETHBIX CE0JIOr0-TEXHUYECKHX YCJI0
BMIA.
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yrskeneHHole OydepHble XMAKOCTH Ha OCHOBE BOJHBIX DPacTBO-
0B HEKOTODbIX COJIEd WJIM Ha MOJMMEPHON OCHOBE MPUMEHSIOT B
CIOBMSAIX, KOT@ B T€0JIOTMYECKOM pa3pe3e CKBaXHMH BCTPEUaloTCs
consiHble KYTOJIa M XeMOTeHHble OTJI0XKeHUst, OC/I0XKHeHHble HIiTepBa-
nbl B BHJIE OCblneil M 06BanoB 110poj1, 30HbI C aHOMaJbHO BBICOKHMH
[IaCTOBBIMHM JABNEHUAMU M NpHUMeHeHHe GO/bIIMX 06BEMOB JIETKHX
SUIKOCTEH CBSI3aHO C OMacHOCTBIO BO3HUKHOBEHMSI OCNOXKHEHHI
Bydeptible ®HAKOCTH Ha ocHoBe BoaHbIx pactsopos NaCl, CaCl,
1 APYTHX COJell XapaKTepU3YIoTCSl OTHOCHTE/IHO BBICOKMMM IIOTHO-
craMu (M0 CPaBHEHUIO C BOJOI), KOTOpble U3MEHSIIOTCA B LUIMPOKOM
juariasote, r/cm’, He Gosee

NaCl 1,2
CaClz 1_4
ZnCh 1,57
FeCly 1,55
. Fex(SOy)a 1,61

JIns mpefoTBpallleHUsl OTPULIATENbHOrO BO3J€HCTBHS PacTBOPOB
conieil Ha CBOMCTBAa KOHTAKTHPYWOUIMX C HUMH OYPOBBIX M TaMIlo-
HaXKHBIX DAcTBOPOB Mepej HMMH M MOC/IE HUX 3aKaYyUBAOT HebOsb-
MME MOPLUMM NPEeCcHOil BOABI OOGBEMOM, COCTABISIIOLIMM MPHMEPHO
JeCATYIO0 0110 06beMa 6ydepHOM XHUAKOCTH

Hnst pasnenennst 6ypoBOro M TaMIIOHaKHOTO PacTBOPOB MOBbI-
WEHHOH IJIOTHOCTH TNIPH LEMEHTHPOBAHHM MCHOJb3YIOT YTAXKENEH-
Hple OydepHble KUIKOCTH Ha MOJMMEPHO OCHOBE, KOTOpbIE PEKO-
MeHAYIOTCS /151 TEMIIEPAaTYPHBIX YCIOBHH B cKBaxuHe fo 200 °C
Ecm 6ypoBoit pacTBOP CO/IEPKUT KaJbLMeBbIE COMU C KOHLEHTpaLH-
et bosee 0,3 %, TO npuMeHeHHe Takoi OydepHO KUIKOCTH HCKIIO-
qaeTcs

Yraxenennass OydepHasi KUIKOCTD COCTOMT M3 TUMaHa, GapuTa
¥ Boabl [lnst nonyvenus OydepHOll XMAKOCTH MJOTHocThlo 1,7—
2,4 r/cM® KOMITOHEHTBI MCMIOMBb3YIOT B CAEAylolleM COOTHOUIEHHH (110
MaccoBoil fone): 4—8 dacrefi 10%-Horo runaHa, 1—4 4yacTu BoAbl Ha
10~20 wacreit 6aputa CTabUILHOCTD CHCTEM KaK NPH HOPMAJbHBIX,
TaK ¥ mpH BBICOKMX TeMIeparypax 0OecreduBaeTcsl OnpefiesieHHbIM
COOTHOWIeHHEM ruMaHa U Boabl Hanmpumep, ans nonaydeHus Oydep-
Holt xuakoctu miaotHoctbio 1,9-2,15 r/cm® coorrowenne 10%-Horo
PacTBopa rMAPONM3OBAHHOIO NOJHAKPUJIOHMTPHUJIA M BOJABl JIOJKHO
6LiTs 6:1, a KoMuecTBO GapuTa GyaeT 3aBHCETh OT €ro ILIOTHOCTH M
BraxHoctn [ins npefynpexJieHHs] 4pe3MepHOro MOBBIIIEHUS BA3KO-
CTH 6ydepHoit KUAKOCTH NPH YBENMUEHUH €€ IIOTHOCTH OTHOLIEHHE
MOJIHaKpUNOHUTPpUIA K BOME HM3MEHAIOT B CTOPOHY YMeHbLIEHWS, a
TPH ymMeHblIeHUH — Hao60pOT

Pacmeopri xucaiom npeaHasHaueHbl NS yhaleHus (GUAbTPALM-
OHHOH KopkH, OcTaTKOB 6YPOBOrO PacTBOpa CO CTEHOK CKBAXHHBI H
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DEKOMEH/IYIOTCS K [PUMEHEHHIO TIpH LEeMEHTUPOBAHIUM CKBAXKHH.
OuM npeactaBasitoT coboit 8-15%-Hblil pacTBOP COJSHON KHCJIOTDHY
UIH BOAHBIA pacTBOp cynbbaMuHOBOH KHMcaOTHl 20%-HOH KOHueH-
TpaLHH.

O6bem bydepHoil KUAKOCTM A paspyureHust GbUIbTPALMOHHOMN
KOPKH J0JKeH ObiTb paBeH 00bEMY KOJBLIEBOTO NPOCTPAHCTBA CKBa-
KUHBI B MHTEPBaje MPOAYKTUBHOTO IJIACTa.

[Ipy npyMeHEHUM PacTBOPOB KUCJIOT B KadecTBe OydepHbIX Xuj-
KocTeH cobtoaercst cleayiouuii nopsaoK pabor:

1) 3aKayMBalOT BA3KOYNPYTHi pasesuTeNb 06beMOM, COOTBETCT-
Bytonuy 6—10 M BbICOTH 3aTpyGHOro MPOCTPAHCTBA;

2) 3akayMBalOT M IPOJAaBIMBAIOT PAaCTBOP KHCJOTbl B HHTepBaj
NPOAYKTHBHOTO MJACTa;

3) B TeueHue 15-30 MMH PacTBOP KHCJIOTbI OCTaBJSIOT B I10KOE
ans obecnevenusi peakiMu ¢ kapOoHaTaMH GUIBTPALMOHHON KOPKH;

4) 3aKayuBAOT M NPOJABIMBAIOT LIEMEHTHBIH pacTBop No oObly-
HOU TEXHOJOrUH,

Ipozuonnan bygepnan rcudxocms. [pumeHeHe BOJOMECYAHBIX
3PO3HOHHBIX GydhepHBIX XHIKOCTEN LeaecoobPasHO MPU LUEeMEHTHPO-
BaHWHU CKBAXKHMH, CTBOJIBI KOTOPHIX HMeEIOT GOJIblIME KaBepHbl H CTeH-
KM CJI0KeHbl [THHUCTBIMU MOPOJaMH.

Ilpu no6asnennn Ha 1 M Boawl 400 Kr KBapieBoro necka Typoy-
JIM3YETCS NMOTOK NPHU HU3KUX CKOPOCTSIX 3aKauKu NMPOJABOYHON Ku.-
KOCTH WU OH CTaHOBUTCH a0OpasuBHbBIM JUUISI [JIMHUCTON| KOPKHU.

Crabuansauusa 6ydepHol KUIKOCTH OCTHraeTcs JA06aBkoil B Hee
KMI » uemenra. [Jo3uposKy uX noaOUpaioT Ja6opaTOPHBIM aHAJIU-
30M IO CKOPOCTH OCeJauusl YacTHIL B UCCIeAYeMON CYCIeH3UH.

DposroHHble GydepHble KUAKOCTH TOTOBAT C MOMOLUIBIO LIEMEHT-
HO-CMECHTENBHBIX MAallMH, BOPOHKH-CMECHUTENS WM HENOCpPeCTBeH-
HO B npHeMHoM daHe. IIpu nepsom crnocobe MPUrOTOBJEHUS BOLO-
nec4yaHoil cMeCH NecOK 3arpy»alT MEXaHMYecKH, a [pH ABYX Hocie-
ayloumux — BpyuHylo. TBepayio a3y RO3UpPYIOT NMoa6OpoM pexHMOB
paboThl LEMEHTHO-CMECUTEBHON MALIMHBl W LIEMEHTUPOBOYHOrQ ar-
peraTta WM CrelHaNbHbIM [O03HPYIOIUM YCTPOHCTBOM.

Bygepnyro xcudxocmv ¢ HuskuM noxazamenem puasmpayui
1enecoobpasHo HCMOb30BATh MPH UEMEHTHPOBaHUM 0OCAZHBIX KO-
JIOHH Ha MeCTOPOXIeHHSIX ¢ HU3KUMH IIACTOBBIMH JIaBJIeHHUSIMU TIpH
HaIHYUM B paspesde MOIJIOWAOIIMX [JIACTOB WJM MPOIJIaCTKOB,
CKJIOHHBIX K OCBHINSAM M 00BanaM NPH BO3AEHCTBHM Ha HHUX BOABL
OcobeHHO HexenaTeNbHO TONAfaHHe BOABL U3 GydepHoil XHAKOCTH
B IIPOJYKTHBHbIE FOPU3OHTBI, MOCKOJIbKY 3TO CHHMXKAeT UX KOJLIEKTOP-
CKHE CBOMCTBA.

[Ipu ucnbiTanuax 6ydepHON KUAKOCTH, NOKasaTeab (QHIbTPALUN
KOTOPO# COM3MeDPUM ¢ rokasareneM GHAbTpalMH 6YpoBOro pacTBopa,
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noaTBEpxeHa ee 3GeKTHBHOCTD, NoNyyeHa Gosee MOJHAsk OYUCTKA
Bany6HOI'O NpPOCTPaHCTBa, yJAydylleHa aare3usi 11€MEHTHOIO KaMHS ¢
06canHO! KOJIOHHOM.

BydepHas KHAKOCTb ¢ HU3KMM IMOKasaTeJeM (PHJIbTPALMH COCTO-
AT U3 TEXHU4ECKOH Bojbl, obpaborantoit 1,5-2 % kapbodena u 3-
5 % KaJbLIMHHPOBAHHOH COLBL, M MMEET M0 npubopy BM-6 nokasa-
tenb GubTpatmyu 6-30 cm’/30 mun. MpeasapurenbHO pacTBOpeHHas
cona obuerdaer pacTsopeHue kapbodeHna. s coneHOCHbIX pa3pe3os
ocie pacTBopeHus kapbodeHa Boay 3aCOJIOHSIOT 710 HACHILEHUS ¢
joBefieHHeM ee mioTHocTu Ao 1,1-1,2 r/ca’.

B kauectBe craénnuaaropa IIDUMEHSIOT BbICOKOMOJIEKYJIAPHbIE
coenuHenusi (KM, runad, merac, nonMakpunaMui, Kpaxman ¥ Ip.),
McrnoJib3yeMble ISl PeryJMpoBaHust mokasatens (UIbTPaLMKH 6ypo-
BbIX pacTBopoB. KanplMHUPOBaAlIHYI0 COAY BBOAAT /1St pPeryaupoBa-
HUSL CPOKOB CXBaThIBaHMS 1IEMEHTHOr0 PacTBOpa U NpelOTBpalleHHs
3aryujaoiero feficTsus peareHTa-crabuiansaropa.

Basxoynpyeuii pasdenumensv NpeicTaBiseT co6on TPEXKOMIIO-
HEHTHYIO Tefieobpas’Hyio cMech TUIOTHOCTBIO | I‘/CM OH cocTouT u3
CIEeAYIOUIMX KOMIOHEHTOB: BOJHOrO pacTBopa MNOJHaKpUJIaMH/a
0,5%-Hol KOHUEHTPALMM MO CYXOMY MPOAYKTY BOAHOIO pPacTBOpa
reKcape3oplMIIOBOii cMOIbl 2%-HOH KOHUEHTpPalUMH MO TBEpAOMY
npoaykty (cyxoit 100 %), texHudeckoro dopmanuHa 37-40%-noi
KOHUEHTpaLUHH No dhopMableriuay.

O6beM BSA3KOYIPYTOro pasfie/iuTelsl ONpefesiioT K3 pacdera
obecrnedetns cTon6a B KOJMbLEBOM NPOCTPaHCTBe BBICOTOM 20—25 M.

Bsiakoynpyruii pasaenurens [PUTOTOBJSIOT B CJEAYIOUEM I0-
panxe.

1. M3 tBepaoro nonvakpunaMuiaa rotosst 0,5%-1blit BOAHBIA pac-
TBOD, /1S 4ero B Mewanaky sainusator 890-895 n Boabl (ans ayudurero
PacTBOpeHHs1 Noauakpuiaamuaa nogorperoi go 50-60 °C), B koTo-
pyto BBoAAT 59-60 Kr TOBapHOro MONMAKPUIAMH/IA U TIEPEMELIHBAIOT
A0 nonHoro pacrsopenus. PacTsop nmonuakpunaMuga MOXKHO TPUro-
TOBJISTb TakKe CO3/aHMEM LUPKYJISIIMH HACOCOM LEMEHTHPOBOYHOTO
arperara 1o cXeme eMKOCTb — [1aCOC — €MKOCTb.

2. ToroBsT 2%-Hblil PacTBOP reKCape3opLUUHOBONH CMOJIbI, JUISA Yero
1,9~2 xr cyxoit cmosbl pacTBopsiioT B 85-90 1 BOABI, MOC]E 3TOro
PacTBOD repekayMBalOT B CHIELMAIbHYIO €MKOCTb ISl MOCHedyomlel
n0BaBKu ero B pacTBOP MOJHMAKPHIAMHA.

3. B cneuuanbHyl0 eMKOCTb C KpaHOM 3amuBaloT 18 s Texnuue-
Ckoro ¢opmannHa 37-40%-H0i1 KOHIEHTPALMH.

4. Tlocse MOArOTOBKM MCXOAHBIX KOMIIOHEHTOB PacTBOD MOJIMAK-
PUlamMuja BBOASIT B NeEpeMeIUMBAIOLIMIACA HACOCOM DAacTBOp rekcape-
30PUMHOBOI CMOJBI, a 3aTeM TexHudyeckHil popmanun. TloayyeHHbIH
COCTaB mepeMelIMBalOT B TedeHde 1 4.
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5 TlonyyeHHylo cMech MepeKadyuBaloT B OTAEJbHYI0O €MKOCTh U
OCTaBJSIIOT B Heil B TedeHUe CYTOK /s obeciedeHusi ycaoBuit 6osee
rJ1yOOKOro NMpOTeKaHUsA PEAKIMH MEXK/Iy KOMIIOHEHTAMH C LEJBIO Mo-
JydeHusi HeoOX0AMMO KOHAMUUHN BA3KOYNPYTOro Tellb-PasjienuTens

Kombunuposannas 6ygdepnan mcudxocmv 1a oCHOBE PacTBOpa ¢
tamrnoHupyloummu cpoiicteamu (PTC) copepxur 6-10%-uniit Bop-
Hblll pacTBOp cepHokucaoro amomuiusa Aly(SOy)s a npH oTCYTCTBUM
nocjefaHero — TexHuyeckyio soay u PCT

Pexomenpyemble o6BbeMbl pacTBOpa CEPHOKUCIIOTO aMIOMHHHMA —
KOPKOYAAJSIIOLEr0 areHTa CAeAyolme

HomuuanbHbilt Q11aMeTp, MM

06caZHO KO MTOHHBI 146 168 146
CKBaXHHbI 190 214 214
O6meM pactBopa Al (S04),, M’ 10-12 10-12 15-16

KonuuetTBO TexHHYecKoil BOAbl TPH OTCYTCTBMM pacTBOpa
Al (SOy); npunumaerca He MeHe 5 M

PTC xapakTtepusyercst criocoGHOCTbIO K POPMHPOBAHHIO HA HpO-
HUIlaEMBIX CTelKaX CKBaXKMIibl TOHKHX, 3aTBePAEBaOUIUX W NPOYHBIX
KOPOK C BbICOKUMH aAre3MOHHbIMU CBOHCTBaMU

CocTaBbl M OCHOBHBIE NapaMeTpsl pPacTBOPa € TaMIIOHUPYIOUIUMU
CBOHCTBAMU MOTYT ObITh CJeAYIOUMMH

Howmep cocrasa I I1
Ko miyecTBo KOMIIOHEHTOB, KT
LHeMEHT 400 400
I THHOMOPOLIOK 100 200
BOAa 1000 1000
KMIL 10,0 7.5
KAJbUHHMPOBaHasg CoAa 20 20
[Tapamerpst
ILIOTHOCTB, I/CM° 1,28 130
saskocts 1o CIIB 5, ¢ 22 27
roKasaresb (bxmarpauml no BM-6, cm'/30 mun 14 12

O6nembl PTC uMeloT creayroume 3Hadenus

Boicota 1logbeMa TaMIIOHaXXHOTO

pacTeopa OT 6amM:u<a KO'IOHHBI, M < 500 500-1000 > 1000
O6vem (B M*) PTC 1pu AmiHe KOTOHH, M
< 1300 4 5 5
1300 2000 7 8 9-12

Boaxble pacTBOpBI CEPHOKHUCJOTO aJIOMMHUSI M peareHToB IS
PTC ToTOBST ¢ MOMOLIbIO L[EMEHTUPOBOYHBIX ArperaToB B NepHOl
IO/ITOTOBUTEIbHBIX PaboT K LEMEHTUPOBAHHIO KOJIOHHBI M 3aKauWBa-
10T 110CJ1eJOBATEJBHO

Jas upurorosnenuss PTC B ycnosusx 6ypoBoil ucnonbsyloT AB2
LUEMEHTHPOBOYHbBIX arperata MepHble €MKOCTH nepBOro arpelara
samonHsoT pactBopamu KMILL u KaJlbuHHIdeBaHHOI/[ CObl, BTOPO-
ro — 6ypoBbIM pacTBOpOM mnoTHocThio 1,2 r/em® B npouecce npuro-
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rosneinss PTC ¢ nomoutsio nepsoro arperata BOAHbIMHM PacTBOpPaMH
KMIL ¥ KanbUMHUPOBaHHO¥ COAbI 3aTBOPSIOT TAMIOHAXHbIA MOPT-
AHIUEMEHT 1 33KaYHBAIOT B CKBAKUHY TOJYYAEMYI0 ULEMEHTHYIO
CyCIIEH3HNIO TUIOTHOCThIO 1,4-1,42 r/cm°, a ¢ nomolLbI0 BTOPOTO arpe-
rata — OypoBoit pacTBop npyu COOMIOJEHHH paBeHCTBa PaCcX0A0B ITOro
pacTBOpa M XKHMIKOCTH J/Ist 3aTBOPCHHSI LIeMEHTa

Hegmb u nepmenpodyxmot B kauectBe 6ydepHoil KUAKOCTH pe-
KOMEHAYETCS HCMONb30BaTh JIMUIL B TEX CJlydyasx, Koraa OypsaT ¢
npoMbIBKOH € HedTeaMyJIbCHOHHBIMM OYPOBBIMU PacTBOPaMH UJIH
CTBOJ CKBRXKMHBI HEMEHTHDYIOT C NpUMEHEHHeM HedTe3MYJbCHOH-
HbIX TAMIIOHRXHBIX pacTBopoB Hcronb3osaHue 6ydepHbIX KUIKO-
creit Ha HedTsHOI ocHoBe (HedThb, U3ENBHOE TOIIHUBO) CIIOCOOCTBY-
eT yAYYLIEHHIO YCIOBHi TypOyan3aiui B 06JacTH CMELIEHHSt MX C
6ypoBbIM PAacTBOPOM

KosnuyecTBo Tpebyembix HeQTENPOAYKTOB ONpPEAEJSIOT H3 YCJIO0-
BUSI BO3MOXHOIO MX CMEIIEHUS C KOHTAKTUPYIOUIMMH KHUAKOCTAMH
10 NPelBAPUTENBHO BBINOJHEHHOH peLienTtype

16.8.3. OIIPEJEJIEHHE HEOBXOJJHMMOTO IS IEMEHTUPOBAHUSA
OFbEMA BY®EPHOH XKHAKOCTH

B cayyae npuMeHeHUs MasloBSI3KOH Oy(depHoN XHAKOCTH (BOABI
WM 6IM3KOI K Hel 1o BHA3KOCTH XUAKOCTH) ee oObem Wy, neobxo-
AUMbIH 1715 pasfesieHdss 6YpPOBOro M TaMIIOHR)XHOrO pacTBOPOB, KO-
T/ia HUXKHAS LEMEHTUPOBOYHAs MpPoOKa HE MCIOJb3YeTcs, PEKOMeH-
AYeTCs1 ONpeAesTh U3 COOTHOILEHHS

W, = 18Jh/LW,,

TAe h — cpeJHEB3BelEHHbIH 10 AJMHE YCJIOBHBIA JUaMeTp KaHasia

(Tpy6a, KosblleBOH 3a30p), MO KOTOPOMY ABHKETCS MOTOK 6ydepHoi
KHUAKOCTH, M

L - cymmapHas anvHa konoHubl Tpy6 [, uepe3 koTopble NpoKauuBa-
0T GydepHYI0 KHIKOCTb, U MHTEPBaNna LEMEHTUPOBaHHS k, M, W, —
CYMMapHblii 06beM 3aKa4MBaeMbIX B CKBRXHHY TaMIloHaxHoro W, u
npogasoytioro 6yposoro W, pactsopos, M, d, — Cpe/iHeB3BeleHHblil
BHYTPEHHUIA JUAMETP KOJNOHHBI TPY6, M, d, — HApYXHbI AHaMeTp
Tpy6, M, D, — (aKTUYECKHI JUaMeTp CKBaXKMiibl B UHTepBaje LeMeH-
TUPOBaHUH, M

EcaM npu ueMEHTHPOBaHUM MCIIOAB3YIOT HMXKHIOWO IEeMEeHTHPO-
BO4Hy0 npobky, To B pacderax caeayer npudath W, = Wyu L = L u
Torpa h = (D, - d,)/4
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B cayyae npuMeHeHHs BbICOKOBSI3KOM OydepHoit Kuakocry,
crocoGHOM  yaepxuBath yrskenutenb, Wy npu  TypbyneHTHom
TEUYEHUH JKUAKOCTH PEKOMEHAYETCs ONpeAeNATb M3 COOTHOIeHUs
W6 = 0,15 WC.

JlononuurenbHblil 06beM HU3KOBAIKOM GydepHoit xuakoct W,
HeoOXOoIUMBIH A7 yAaneHHus OCTaTKOB BOJHOrO PacTsopa ¢ MoBepx-
HOCTH OMBIBAEMBIX €€ CTEHOK, NPUOIMKEHHO MOXKET OBITh OINMpejesieH
U3 CJeYOUWHX 3aBUCHMOCTEN:

IpU OTCYTCTBUM HUKHE pa3ieuTeNbHON NPobku

Wﬁ.c = (012 WC.K - Wﬁ)/OnGS)
Wee = W, + W)

'

roe W, — obbeM TaMIOHaXHOH CMeCH B MHTepBaje MIMHOH L, oT

faliMaka 11eMEHTHPYEMOH KOJIOHHBI J10 KPOBJIM BbICOKOHAMOPHBIX
WK NPOAYKTUBHBIX FOPU30HTOB mmoc 150 M;
1P UCHOJNb30BaHUM HIDKHEH Npobku

Wee = (0.2W,] - Wy )/0,65,

rne W, — obbem 6ydepHoit KHAKOCTH, HEOOXOAMMBIN 171 pasnelie-

HHUS XKHIKOCTeH Ha y4acTKe, COOTBETCTBYIOUEM L.

O6uiMit Heob6X0OAMMBIN 1718 LieMeHTHpOBaHus o0ObeM OydepHoit
AMAKOCTH onpeaensior 1o popmyie W =Wg + W

O6uuit 06beM W He oJ15KeH MpeBbIULIATH KPUTHYECKUHA 0GBeM

10a’
0,785[pan - To—s’f;i)w? ~dy)
pr = '

pp ~Pe

rae pp — IJIOTHOCTb GYPOBOro pacTBOpa, kr/M% L, — raybuna 3ane-
raHusi BbICOKOHAMNOPHOTo 1acta, M; a' = 1 (a — 1)/2 (0bbi4HO 1IpH-
numaior @' 2 1,03+1,05); a — dakruyeckoe OTHOCHTEJbHOE TNpeBbI-
IIeHHe THAPOCTaTHYECKOTO aBJieHusl cTonba 6ypoBoro pacrsopa Haj
JIACTOBbIM jaBJieHHeM Ha raybune L, (a = pphg/10py,); ppy — M2
croBoe naBienue, MIla, Ha rnybune L; B rnacre, KOTOpoMy COOT-
BETCTBYEeT MaKCUMaJbHOE 3HAYEHWE Py./Py B CKBaXKHHE, pg — [LJIOT-
HocTb 6ydepHoil XUIKOCTH, KI/M".

Ecan no pacderam nonydutes, uro W > W, To ciegyer npuHsarh
W = W, v npumennts yTskeneriylo Gydbepuyo xuakocrs. B
3TOM cJydae INpH HaiZeHHoMm 3HadeHMH W miaorHocts GydepHOH
KHUJIKOCTH

B 100'p"_1) 0,785(D? - d,)
= }

Pe 2 Py — (Pp Ln

cosa
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ﬂpw,{ep. Onpenenuts HeOOXOAWMBIR AJNA LEMEHTUPOBaHUA 00-
calHO} KOJIOHHBI 00beM MasoBsI3koi OydepHOl KMAKOCTH IIpH Clle-
ayoumx yenosusx: De = 230 mm; d, = 168 mm; d, = 148 mm; lg =
= 2400 »M; & = 1000 M; L, = 2000 M; p,, = 21 Mlla; p, = 1,1 r/cm”.

IIpy yCJIOBHH, UTO HHM¥KHIOKO np06xv He npnmeﬂ;mn W, =W, +
+ W, HI;M pacueTHbiX Wy = 23,5 M> 1 W, = 41,3 M® nomyuum W =
= 64 8 M,

Haxoanm

0,148-2400 0,23-0,168
h= +

. 1000)/(2400+1000) = 0,057 M;

L = 2400 + 1000 = 3400 M.

Heo6x0aMMBLH A1 pa3fesleHHsl TaMNOHaXKHOro M OypoBoro pac-
TBOpOB 00beM OydepHON KHUAKOCTH

W, = 18y0,057/3400 - 64,8 = 4,8 M°.

JlononHutenstbiii 06beM Oy(pepHOH KHUAKOCTH, HEOOXOZMMBI
JJISL BLIMBIBRHMSL OCTATKOB §ypOBOr0 pacTBOPa M3 KOJIbLIEBOIO 3a30pa
B HHTepBate 2400—1850 M,

Ws. = [0,2-41,3 + 0,785(0,23* — 0,168%)(2400 - 2000 + 150) -
- 48]/0,65 = 9,3 v,

Torna obumit o6beM 6ydepHoi KHMIKOCTH, HeOOXOAMMBIR  AJ15
uemenTHpoBanys, W = 4,8 + 9,3 = 14,1 &>,

Onpegenum KpUTHYECKHI 06beM OydepHOit KMAKOCTH, LA 3TOr0
HaxoauM 3HaueHUs ko3 HUUMEHTOB a U a’;

1,1- 2000 , 05-1
= =105 a' =1+1
10-210

Toraa

=1,025,

W - [0,785-1,1-2000 _10-1,025- 210

o o (0,23? -0,1682)]/(1,1—1) =9 M

Us BTOTO_CJIEAYET, 4TO 3aKAUMBATH GydepHyio xUAKOCTL (BOAY) B
00beme 14 M Helb3s BCJIENCTBHE ONACHOCTH BOSHUKHOBEHUS BBIOpOCA.

IlnotHocTs HydepHON KUAKOCTH, KOTOPOIl MOXHO 32Ka4aTh BECh
PacueTHbit  0ObeM

Ps > 1,1 — (1,1-2000 — 10-1,025:210)-0,785(0,23° ~ 0,168%)/14 -
= 1,04 I‘/CM

HonyyeHHoMy 3Ha4eHMIO pg YAOBJAETBOPSIET OydepHas >KMAKOCTh
€ HM3KKMM ITOKa3aTesreM PUIbLTpalHH.
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16.9. TAMIIOHAKHBIE CMECH /151 JIMKBUJJAIIMH
OOIJIOHEHUI TPU BYPEHUU CKBAYKUH

16.9.1. TAMIIOHAXKHBIE PACTBOPLI HA OCHOBE BsKYIIIUX BEIHECTB

TaMmonaxcHble PacTBOpbL Ha OCHOBE BSDKYUIMX BeulecTB HauGolee
WIMPOKO MCMOJNb3YIOT AJs M30JsuMM 30H noriaomeHud. OHM Moryr
ObITL 3aTBOpEHB! HA BOAE WJM YIJIEBOAOPOMHOMN XMAKOCTH. [Tpmme-
HUTEJBHO K 60pbbe ¢ MOrIoueHnsIMA OHU UMEIOT psa ocobeHHOCTeN.

Hemenmnoie pacmseopur. CMmec Ha OCHOBe TOPTJAHILIEMEHTOB
roToBsiT 6e3 100aBOK M ¢ jobaBkamu, PeryJHPYIOIIMMHU CPOKH CXBa-
ThiBaius. Kpome Tamnowaxioro nopraanauementa (TOCT 1581-
85), nn1s MPUrOTOB/IEHUST TAMIOHAXHBIX CMeCEH MCIMOJBL3YIOT OBICT-
pocxsathiBaloiuecss cmecn (BCC) Ha ocHOBe MOpTJIaHALEMEHTOB
BBellcHMEM B IIeMEHTHble pacTBOPbl YCKOpHTeJeil CXBaTbIBaHMUsT —
xnopuaa kaabims CaCly, xaasuuuupoBaHHoi coasl NayCOs, yraexku-
caoro kanusi K,COj; (morawr), xnopuaa amomunus AlCls, xnopuaa
Hatpust NaCl, ¢ropucroro narpust NaF, kaycruueckoit coast NaOH,
KUAKOTO cTekaa Na,SiOs;, ceprokncoro rimHozema Aly(SOy)s, Byico-
KOMHWHEPaJM30BaH110H BOjbl XJlOpKanpiiMeBoro tuna v ap. Ilpu npu-
rotoBieHnn BCC yckopurenn cxBaTbiBaHMSI BBOASIT B BOAY 3aTBOpe-
HHUS WIM 3aTBOpeHHBIA neMeHTHbIH pactBop. Ilopouikoobpastbiit yc-
KOpHUTETb MOXHO CMEUIMBATh ¢ CyXHUM TaMIOHaXHbIM LeMeHTOM. Ko-
JIMYeCTBO BBOAMUMOrO YCKOpHTensl konebiercss B npelenax 2—-10 %.
BCC 06b14HO IpUMEHSIOT B CKBaXKUHaX ¢ Temnepatypoit 50-70 °C.

BCC MoryT 6bITb NOJIYUYEHB! Ha OCHOBE CHEIHAJIbHBIX EMEHTOB —
TJIMHO3€MHCTOro, THICOTIHHO3EMUCTOTO 1 MYHI0JaHOBOrO.

[AuHO3eMUCTBI LEMEHT HMCNOMB3YIOT KaK 100aBKY K TaMITOHAX-
HOMY LEMEHTY B KosndecTBe He Honee 10-20 % macchr cMecu. Ilpn
3TOM Hauayio cxBaTeiBaHusi npy B/IL = 0,5 MoxeT ObITh CHMXKEHO 10
20 muH. IIpenes npoyHocTH Npu TBepAEHHH B MJACTOBOH BOJE Yepe3
2 cyt cocrasasier 1,4—1,7 MIla. Ilpy BBoae B rinMHO3eMMCTHIT ire-
MeHT 10 4 % (TOPUCTOro HaTPUS HAYAJIO CXBATBIBAHMS COCTABJSCT
10 35 MHH, NpH 3TOM PacTeKaeMOCTh, MIOTHOCTh CMECH W MPOYHOCTD
KaMHA HM3MEHSIOTCA He3HauuTeNbHO, [MNCOT/IMHO3eMHUCTBIA LeMeHT
M3-3a BBICOKOH CTOMMOCTH Yaule TNPHUMEHSIOT B CMECH C APYTHMH
uemeHTamy. Tak, GbICTPOCXBATHIBAIOILYIOCS PaCIIMPSIOULYIOCS CMeCh
MOXKHO TIOJIy4uTh npy AoGaBieHMH 20-30 % runcOrJMHO3eMUCTOTO
[eMeHTa B TaMIIOHaXHBIH, TIPY 3TOM pacUIMpeHHe KaMHS COCTaBJIsIeT
a0 5 %. Jlna obneryenuss Taxoii cMmecH B Hee aobasisior o 30 %
AMaTOMMTa C BJIQXHOCTbIO He Gonee 5—6 %, mpu B/I| = 0,8 niot-
Hocth 1,55 r/cm3, a Ha4YaJo cXBaThIBaHMSI HaXoAaMTCs B npejenax OT
50 muu 10 1 4 25 muH. Pacummpsiiouiicst GbICTPOCXBAThIBAIOMMACH
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HeMEHT € HayaJioM cxBaThiBalims 10 20 MHUH MOXHO MOJIyYHUTh BBeae-
HHeM B ITTHHO3EMMCTBIH LEMEHT 10 25 % CTPOMTeJbHOro THIca.

[1yHUOIaHOBLI [eMEHT MOJyyaloT AobaBieHHeM K TaMIIOHaXHO-
My LEMEINTY aKTUBHBIX MHMHeDaJIbHbIX 106aBoK (ONOKa, Tpenel, Aua-
toMuT) B KoindectBe 30-50 % Maccel ueMeHTa. [l peryJMpoBaHus
CPOKOB CXBATbIBaHMsl MCMOJB3YIOT YCKODUTENM CXBaTbIBaHMs (XJI0-
pHA KaJblMs, KajiblMHMPOBaHHAs cofa 1 Ap.) B KoanyecTBe 4-6 %
Macchl cyxo uemeHTHoOi cMecH. [lyuionanoBsie cMecH OTJIMYRIOTCS
foslee MHTEHCHBHbBIM 3arycTeBaHHEM M MeHblleil nioTHocTbio (1,65—
1,7 r/cM’) MpO CpPaBHEHHMIO C LEMEHTHBIMM DacTBOpaMH 6€3 aKTHB-
HBIX MHHEPATbHBIX 106aBOK.

Tuncoevie pacmsopui. [Ins W30ASIUMM NNacTOB ¢ TeMIEpaTy-
poit 25-35 °C npHUMEHSIOT CMECH Ha OCHOBE BBICOKOTPOYHOIO
CTPOMTEILHOTO MJIM BOJAOCTOIKOro Iunca ¢ fobaBjeHueM 3aMeaInTe-
Jell cXBaThiBaHMs. Tak KaK CBOHCTBa TIMICAa 3aMETHO MEHSIOTCS
BO BpeMeHH, HeoOX0AUMO Tepel NpOBeeHHEM M30JIANUOHHBLIX pabor
caelarh JKCIpecc-aHalM3 C 1eJl0 KOPPeKTUPOBKM CPOKOB CXBa-
TRIBAHMUSL cMeceit. B kadecTBe 3aMennuTeneil CXBaTbIBAHMSI IPH-
meHsiioT Tpunoaugocdar (TIIOH), tpunarpuitdochar, KM, CCH
H Ip.

OcobeHHOCTh TUICOBLIX PACTBOPOB — BhICOKAf (KOPOCTb CTPYK-
Typoo6pa3oBaHusl, MPUUYEM OHMU COXPAHSIOT 3TO CBOHCTBO NMpH 3Ha4yM-
TeJbHOM COIepXKaHMH BoAbl. CHMMKEHME CKOPOCTH CTPYKTYpOoOoOpa3o-
BaHMSL M HapYyUleHMe TNPOYHOCTH CTPYKTYphI NPOMCXOAAT TOJBKO MpH
cozepxaHuy Boabl 6osee 160 % Macchl cyxoro rumnca. LlemenTtHbie
pacTBopsl (oJiee BOCTIPUMMYMBLI K TOBBILIEHHOMY COEPXKaHHIO BO-
Abl, MO3TOMY pa3baBJieHHe MX B Tpoliecce TaMMOHMPOBaHUS OTpHLa-
TeJILHO BJMSIET HAa KaUeCTBO M3OJIALHOHHBIX PaboT,

Tuncoyemenmnvie pacmeopst. T10M0KMTETBHBIMH  KaueCcTBaMM
HEMEHTHOr0 M THIICOBOTO pacTBOPOB o0ONafaloT TUNCOLEMEHTHBIE
CMeCH, MMeIollINe KOPOTKME CpPOKM CXBaThIBaHMS W TBEPAEHHSA M
Jdaouive BbICOKOMPOYHBI KaMeHb yepe3 3—4 4 Nocie 3aTBOPeHMs
CMeCH.

Hanuune MuHepasoB LEMEHTHOTO KJIMHKepa CHOCOOCTBYET Hapa-
UIMBAHUIO TMPOYHOCTH THICOIEMEHTHOTO KaMHSI TIpM TBEPAEHMM B
BOAHBIX YCJOBHMSX, UTO BBITOAHO OTJIMYaeT TMICOLEMEHTHbIE CMECH
OT TUncoBeIX pacTBOpoB. IlpoHMUaEMOCTH T'MICOLIEMEHTHOTO KaMHs
Yepe3 4 u nocje 3aTBOpeHMs He npebbiuaer (5:9)1073 Mm%, a yepes
244~ 05107 mxm’.

TuncoueMeHTHbIE PacTBOPBI NPUTOTOBMSIOT CMELIEHHEM THIICa M
TaMIIOHaKHOTO LIEMEHTa B CYXOM BHJle C NMOCJEYIOUIUM 3aTBOpeHHEM
NojyyeHHON CMeCH Ha pacTBOPe 3aMeIJIMTEST WM CMeLIEHHEeM pac-
TBOPOB MIICa, 3aTBOPEHHOTO Ha PacTBOpe 3aMelJIUTeNsl, U pacTBOpa
TaMIIOHaKHOTO LIEMEHTA.
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[lnst npenoTBpalieHus cXBaTHIBAHUS THIICOLEMEHTHOTO PacTBopa B
6ypuIbHBIX Tpy6aX HeoOxoAMMo BHayalde 3akayaTh 1 M> BOmHOTO
pacTBOpa 3aMeINTeNs, Ha KoTopoM 3arBopsiin runc. CroikocTs
THUTICOLEMEHTHBIX PacTBOPOB K pasbaBleHHIO BOAOI 3HAUMTENbHO
BBILIE, YeM Y LIEMEHTHBIX PacTBOPOB.

Tnunoyemenmnoie pacmsopsi — pacTBOpbl TOTOBAT M3 TaMIlo-
HaXXHOTO [[€MeHTa, OEHTOHNTA M YCKOpHUTeJeH CXBaTbIBAHMS CMellle-
HUEM CYXHMX KOMIIOHEHTOB C MOCJeAYIOIIMM HX 3aTBOPEHHEM WJIM
nobaBirenyeM GEHTOHUTZ B UEeMeHTHBbIA pacTBop. HanHume B cmecu
IJIMHUCTBIX YacTHil crnocobeTByer Gosiee OGBICTPOMY POCTY CTPYKTYPSL
I'nuHOlIEMEHTHBIE PacTBOPbI MeHee UYyBCTBHUTEJNbHBl K BO3AEHCTBHUIO
OypoBoro pacteopa. BeHTOHMT ciMXaeT NMPOHMLAEMOCTh TaMIOHaX-
HOTO KaMHSL M YIUIOTHSIET ero (Tabu. 16.27).

[lobaBka K rauHoueMeHTHOH cMecu 0,5~1 % cepHOKucIOro rim-
HO3eMa YBEJIMYMBAeT HayajbHYI0 MNMOABMXKHOCTb CMeCH, TNOBBILIAIO-
IIYIOCS. Takxke C YBeJHYEHUEM COoAepXaHUs OEHTOHUTOBOM TJIMHBL

[nuHo3eMHCTBIE cMECH ¢ CepHOKMCHBIM TJIMHO3€HOM COXDaHSIOT
crabubHble BSI3KOCTHBIE CBOMCTBA B TeUeHHE BpeMeHH, A0CTATOYHOrO
A1 IOCTaBKHU B 30HY NOTJIOUIEHUS. 3aTeM NPOUCXOAUT HHTEHCUBHbII
POCT BSI3KOCTH, M CMECh TPHU 3aJaHHOM H3OBITOUYHOM [JaBJIeHHUH NPO-
1aBJMBAIOT B MJacr.

BpeMst mpokaunBaHMst TakMX cMeceii coctasaseT 80—100 MuH, T.e.
CEPHOKMCJIBIH TJIMHO3eM OKa3blBaeT CTAOMIM3UpYlomiee HeiCTBHE Ha
pacTBoOp B NepHO/ ero NPoKadUBaHHsL.

[l MpUroToBJIeHMs pacTBOpa HEMEHT M [JIMHOMOPOUIOK 3achina-
0T B OyHKEp HEMEHTHO-CMECHTENbHONR MAalIMHbBl, a CEepPHOKMCIbIA
[JIMHO3€EM PAaCTBOPSIOT B BoJE 3aTBOPEHUS.

N5t M30JAUMM 30H MHTEHCHMBHBIX TIOIJIOUIEHMIT pa3paboTaH IJIH-
HOLIEMEHTHBIH TaMMOHaXHBIH pacTBOp € BBICOKMM MOKazaTeslieM BO-
nootaaun (TPBB). Ero rotossar cmemelmeM B TPOIHMKE I[€MEHTHOIO
pacTBopa NJOTHOCTBIO 135 1,45 r/cM® M GeHTOHMTOBOrO pacTBOpa
naorHoctbio 1,18~1,2 r/cm® B cootHomenun 1:2 (aas Gosee cI0K-
HBIX 30H norJyouleHuit B cootHollewuu 1:1). TPBB umeer Bnicokue

Tabaunua 1627
CeolicTBa rmMHoLeMeHTHBIX pacTBopoB ¢ B/I = 0,5 u conepxanneM 4 % CaCl;

Conepkanue ram- . Cpox cxBaTeiBaHus, a
HOTIOPOIIKA Ha lI;I(jIC?I': Pacrekae- 4-MHH rcl)ﬂg:::gc::p::,
100 maccossix r/oM MOCTb, CM 24y, MIIa

JacTeli HeMeHTa, % Havano Koneu '

4 1,8 20,5 3-15 4-40 4,2
6 1,82 19,5 3-05 4-35 47
8 1,82 20 3-00 4-25 4,8
10 1,84 19 3-50 5-05
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BA3KOCTb M TIOKasaTeslb (DMILTPALMM, B pedyJbTaTe 4ero (ubTpar
yXOIMT B TUIACT, @ NPOHMI@AeMas NPUCKBAXMHHAS 30HA 3aKyNOpHBa-
eTCsSl IEMEHTHBIMM M TJIMHUCTBIMU YacTHU@aMH M HaMOJIHMTEJIeM, BBO-
qumbiM B pacTBop. Crrenom 3a TPBB sakaumpaior 06bIuHBIN TMHO-
1{eMEHTHBIM pacTBOp, 3aTBOPEHHBbI Ha BOJHOM pacTBOpe XJOpHAa
KaJlbI[ M.

IeMmenmno-nonumepnste pacmeopst Noay4YaoT NPH BBEAEHHH B
{{eMEHTHble PAcTBOPbI TORMMEPHBIX 100aBOK, UTO TO3BOJSET YJy4-
IIMTb CBOMCTBAa KaK pacTBOPOB, Tak M TaMIOHaKHOrO KaMHA. Bblco-
Kas TEPMOCTOMKOCTb, HEMPOHHI{2€MOCTb MOJIMMEPOB YIYYIIAIOT COOT-
BETCTBYIOIHE CBOHMCTBA IEMEHTHBIX KOMIO3MIIMH, MX CTPYKTYpHbIE
CBOJMCTBA U M30JMPYIOLIYIO CnocobHOCTh, BaxHoe KayecTBO TaKHX
pacTBOPOB — TO, YTO MX (MJIbTPaT 0b/ajgaeT KpensiMMH CBOMCTBA-
MHU. ITO clocoOCTBYET OTBEPKAEHMIO [VIMHUCTOH KOPKM M CLEILTe-
HMIO TaMIIOHZXKHOTO KaMHSl CO CTEHKaMM CKBaXKMHBIL.

LlementHo-cMonsiHass komnosuimst ILCK-1 cocrour w3 tammno-
HaXXHOTO KaMHsi € 100aBKOH anudaruyeckod 3NOKCHAHOH CMOJIBI
T3I-1 u oTBepauTens roauaTeHnoanaMuta (II3I1A).

s npvrotoBnenuss 1{ICK-1 B Boay 3arBopeHMst nocienoBaresib-
Ho BBOIAT cMoay TOT u orBepautens I1ITIA, a 3atem Ha 3Toi xua-
KOCTH 3aTBODSIOT LEMEHT.

Pacmeopuot, npuzomoenennvie Ha yaneeo00podnoii xnudxocmu
(vallie BCero 1a AU3eIbHOM TOIJIMBE), MPHOOPETAIOT BBICOKYIO TMJa-
CTHUYECKYI0 NPOYHOCTDb TMOCJIe 3aMellleHHsT B HUX JH3eJbHOTO TOIMIMBa
Bopoil. MHepTHOCTb BSIXKYLIEro BelleCcTBa K AW3ENBHOMY TOIIMBY
1no3BosisieT (e30MacHO TPaHCMNOPTHPOBATh PACTBOPBL MO OYPHIBHBIM
Tpy6aM Ha 3HadyWTesbHble TAyOuHBL. [IpM koHTakTe € BOAOH mpouC-
XOIWUT 3aMellleHHe AM3eJbHOr0 TOMJIMBA M PacTBOp NpeBpallaercs B
BbICOKOBSI3KYI0 nacTy. IIpoyHOCTs nOsTyYaeMoro TaMmIoHa 3aBUCHT OT
KOHUEHTPalMM BSKYIIEro BeecTBa. [Is MONyYeHHHM MOABHIKHOrO,
JIETKO NMPOKayMBaeMOro pacTBOpPa MpPH BHICOKOM COAEPKAHUHW TBEpAOMH
¢Gasbl pekOMeHayeTcsl BBOAMTb B HEro Kpeo3os, KyOoBble OCTaTKH
3THJI0BOrO 3(hMpa OPTOKpeMHEBO KkUca0Thl U Apyrue I1AB, koropsie
CMOCOGCTBYIOT TakKkKe OTAEJEHHIO AU3eJbHOTO TOTUIMBa MOCJE 3aKa-
YMBaHUS CMeCH B TJIACT.

Hau6osnee yacro B npakTHke NPUMEHSIOTCS COJNAPOLEMEHTHBIE,
CONAPOOEHTOHNTOBBIE W CONSIPOLIEMEHTHO-OEHTORUTOBbIE CMECH.

ConsipoueMerTtHble cMecu cofepxat 30-40 % aM3eIbHOrO TONJIM-
Ba, 0,5-1 % kpeo3ona u 6 % yckopHTens: (KalbUMHUPOBAaHHOM COAbI)
OT Macchl ueMenTa, J{1s 60/blrell MPOYHOCTH UEMEHTHOTO KaMHs B
cocraB cMecH BBOAAT a0 30—50 % KBapiieBOro necka.

Consipobenitonntobsie cmecu (CBC) roroBsar miotHocTeio 0T 1,1
o 13 r/CM3 (Ha 1 M° M3€MBHOTO TOIIMBA 1-1,5 T 6eHTOHHMTA).
CBC nocne BbiTeCHeHMsI AM3ETBHOTO TOMJIMBa BOLOH GBICTPO 3aryc-

209



TEBAIOT U yepe3 15 MUH npuobpeTaloT MIaCTHYECKYIo POYHOCTL 40—
60 MIla.

Conﬂpouememno -6entouuroBele cMecu (CIIBC) wumeror cre-
ayoutnii cocras: 1000~1200 Kr 6eHTOHUTOBOTO TJIMHOMOPOLK, 300-
500 kr nementa n 0,5-1 % IIAB (ot Macchl cMec) Ha 1 M° au3ens-
Horo TorinBa. IIpu cMeuwMBaHUM ¢ BOZOH WM TJIMHUCTBIM PacTBO-
poM obpa3yeTcsl HepacTekaeMasi TaMIOHa)KHasl 11acTa C BbICOKOi Ma-
CTHYECKON MPOYHOCTBIO U BSA3KOCTHIO. /151 CHUMKEHUST OTPHUATENbHO-
ro BO3JefCcTBUS Ha CMECh NUIACTOBBIX BOA A0 Hayajla CXBaTbIBaHMs
W MOoBbIleHUsT NPOYHOCTH TamnoHaxHOro kamMHa B CILBC BBoasT 3-
10 % >xuaKoro crexia (OT Maccel L{eMEHTa).

PacTBopn! Ha yrieBOAOPORHOM >KMAKOCTH TIPUTOTOBJSIOT B Cle-
ayiolleM nopsake. B MepHble eMKOCTH 1IeMEHTMPOBOUHBIX arperaTos
3aJMBal0T PacyeTHOEe KOJMYECTBO AU3EJIBHOTO TOMJIMBA, B KOTOPOM
pactBopsitoT I1AB. Ha artoit xuakocTH 3aTBOPAIOT OEHTOHUT, LIEMEHT
win ux cMecb. Ilpy npokaunBannu depes GypuiibHbIE pr6bl cMech
NODKHA OBbITh M30/MPOBaHa OT 6ypoBoro pacTBopa BepXHeH M HMX-
Heit nopumsamu (mo 0,5 M) Au3enbHOTO TOMAMBA, 0OBEM CMeCH He
A0/KeH TpeBbiiaTh 5 M°. [loce BBITECHEHMA cMecH M3 GYPMIBHBIX
Tpy6 B 3aTpy6Hoe npocTpaHcTBo npokauMsalor 0,5-1 % OGyposoro
pactBopa (0T oObeMa cMecH).

16.9.2. TAMIIOHAKHBIE PACTBOPBI HA OCHOBE IIOJTUMEPOB

IMonuMepHble TaMNOHaXKHBIE PacTBOPbI MMEIOT Cleaylollipe Ipe-
HMMYylllecTBa Iepef pPacTBopaMH MHHEPadbHBIX BSIKYIIMX BellecTB:
MaJIylo TIJIOTHOCTh, YAOOCTBO peryJMpOBaHHsl CPOKOB CXBaTbIBaHMS,
X0pouyio GUILTPYeMOCTh B MOPUCTBIX cpejaX, OTCYTCTBHE NpOHH-
HAEMOCTH TaMMOHAXKHOTO KaMHs, BBICOKYIO IIPOYHOCTb ¥ CTOHKOCTb K
arpeccuy TaMMOHaKHOTO KaMHsl. M3 GOABLIOTO KOMMYeCTBa MosivMe-
pOB, BBINYCKAEMBIX OTE4YeCTBEHHON NPOMBILLTEHHOCTIO, Hanbonee
IIMPOKOE NpHUMEHeHUE AJS pa3pabOTKM TaMIOHaXHBIX CMeCel rnoJy-
YMJIM BOAOpacTBOpUMble cMosbl. OnHako Hanbosee MepCrneKTHBHBI
BOOHEPaCTBOPHUMbIE CMOMLI, COCOOHbIE NPOTHBOCTOATH MepeToKaM
KHAKOCTH MO CTBOJY CKBaXXHMHBI B CaMOM [MJacTe M HE BCTynaTb C
Heil BO B3aMMOJeHcTBHUE, COXpaHAs MCXOAHBIH KOMIOHEHTHBIH cOCTaB
M COOTBETCTBYIOUIME €My CBOICTBA pacTBOpa.

Tamnonaxcnan cmecs CKM-19 paspabotaHa Ha ocHOBe MOYEBH-
HodopManpaernatoit (xapbamuawoit) cmonst M-19-62, orBepxaae-
MOit 30%-HbIM BOAHBIM pacTBOPOM XJIOpHOro »xese3a. Ilpu mepeme-
UIMBaHNM CMOJIBI ¢ OTBEDAMTEIEM Yepe3 OfpejesleHHOe BpeMs NPo-
UCXOAMT IOTepsl TeKyyecTH, a 3aTeM MHTeHCUBHOe OTBepXJAeHHE
CMOJBI M OBICTpOE HapacTaHWe MPOYHOCTH TaMMOHAaXHOrO KaMHS
(raba. 16.28).
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Tabanua 1628
Csoitcrsa cMecn CKM-19

Hlo6aska CpoK cXBATHIBaHHS, [Ipoquocgibnqepea 64,
. | Xxaopmuoro 4-MHH a
Tcgiegéw Keneda, %
(ot Macent Havano Koren Ha H3THG Ha cxaTue
CMOJIRL)
24 2 0-09 0-17 15° 30
1 0-50 1-10 15 30
0,5 2-00 3-00 15 30
50 0,3 0-30 1-40 14 26
0,2 0-50 1-00 12,7 24,2
0,1 3-50 4-35 2,4 38
70 0,25 0-25 0-40 5,6 12,7
0,13 1-25 1-35 1,8 2,5
0,08 2-00 2-30 0,3 03
90 0,08 0-50 1-05 1,6 42
0,03 2-20 3-20 1,1 0,5
0,01 3-25 4-30 - 04

*Paspyuwenue obpasua va MUH-100 u TICY-10 He npouCXoAUT BBHAY €rc Bhi-
¢oKOll YIpYyTOCTH.

Ansa yayyuleHUs M30IUpYIOmeil cnocoOHOCTH B CMECh PEKOMEH-
AyeTcs BBOAMTDH HATNOJHUTENN — OIAIKH, KOPAHOE BOJIOKHO, pe3NHO-
BYIO kpOWIKY M Ap. [IpH pa3baBieHHMU CMecH MMHepasM30BaHHOR Bo-
noit B cooTHowenusx 1:1 u 1:2 cpokH cxXBaThIBaHHs YBEAWUMBAIOTCS
cooTBeTcTBeliHo Ha 10 1 40 %. IIpy 3TOM NMPOYHOCTH TAMIIOHAXHOTO
KaMHS 3HaYUTEIbHO CHUXKAETCHA, OANAKO OCTAeTCs YAOBJIETBOPHUTEb-
HOW AJI IIePEKPbITHS NOIJIOAI0INX KAHAIOB.

Tamnonasxcnyro cmece TC-A npHroToBIsSIIOT Ha OCHOBe BOJO-
HepactBopumoro ¢ypdyponaierosoro Monomepa (MoHomepa (DA),
oTBepxkaaeMoro 30%-HbiM BOAHBIM pPacTBOPOM XJIOPHOIO JKele3a.
Tepmocroiikocts monomepa DA npesbimaer 200 °C, njoTHOCTDb
1,09~1,17 r/cm’. Tlpu xpatenuu 710 OAHOTO roja OH IOYTH He M3Me-
HAET CBOM CBOMCTBA WM He TepseT CnocobHOCTH k orBepxaeHuio. [lpu
TeMnepatypax cBoillie 140 °C caenyer yuuThiBaTh BJIMSIHHE HU3OBITOY-
HOTO JaBJieHMs Ha CPOKM CXBaTbIBaHUs cMecH (Tabu. 16.29).

Benenctue HM3KOil BSI3KOCTM TaMMOHaXXHOTO COCTaBa l1eiecoos-
pasHo BBoauTh B Hero no0 10 % Hanomiurteneit (KOpAHOrO BOJIOKHA).
IIpn stoM creayer KOppeKTHMpPOBaTh CPOKM CXBaThIBAHHS 70 3alaH-
HBIX 3HaueHMH, TAaK KaK HEKOTOpble HAMOJHMTETIM OKa3blBAIOT 3aMei-
Nsowee nefictBue Ha orBepxkaeHue cMecn TC-DA u moatomy npu
BBOJle B CMech HamoJHHTeNledl KOJTMYeCTBO OTBEPAMTENSI YBEIWYH-
BaloT,

Cuect na ocrose namexcos. PaspaboTaHbl TaMIIOHAXKHbIE CMECH
Ha ocHoBe MasokoHieHTpupoBaHHbIX JatekcoB (CKMC-30APK,
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Tabauua 1629
Cpok €XBaTbiBaHUS M IIPOYHOCTh TamnOHaXKHoH cmecn TC-DA

Obbemnas noms, % gf:’;;l [la:me- Cpok xmaTHzAL, HP%ZHS‘CR; nga
k , Hue,

”;’1“8’;' pacTBopa ¢ MIa | Havato | Komen uan::a Ha narub
96.5 35 100 0.1 1-35 2-05 -
96,5 35 100 30 1-20 2-30 10,5 IN1a-

CTIYHAg

98 2 140 0,1 3-30 4-30 - -
98 2 140 30 3-00 4-00 18.5 148
99 1 180 0,1 2-40 3-00 - -
99 1 180 i 30 1-20 2-40 33 10

ABXDB-70, ABMII-10X u CTIC-30UKIIX) ¢ conepxanuem 25-30 %
CyXoro BellecTBa. JTH JaTeKChl KOaryJMpylOT B BOJHOM DacTBope
XJ0pHAa KaiblMs, ofpa3ys MaoTHYI0 pesuHonoxoOHyio Maccy. Ma-
JokoHIleHTpHpoBaHiiple Jatekcht (MKJL) nepes ucnonssoBaivem
CTPYKTYDupyioT BBegentHeM B 1nx 0,5-1 % k Macce nmopourkoobpas-
ioro KMIL npu kpyrosoit unpkyssiunu natexca. Ecan KMIL B Buse
pacTBopa, TO ciaegyeT BBoauTh 10 % obbema narekca 3—7%-Horo
pactBopa KMIL CrpykTypuposaiine snatekcoB cnocoficteyer Gonee
paBHOMEPHOMY pacTipedcjelivio B HMX Hanojanutesei  (omuky,
KOp/Hoe BOJIOKIIO, Pe3HHOBasi KPOWka W Jp.), ONTUManbHas 100aBKa
KoTopbIX cocTaBisier 100-120 kr Ha 1 a° naTekca.

B npoMLICJIOBBIX YCIOBUSIX IPUMEHSIIOT [(B¢ TEXHOJOrMYecKue
cxeMbl 3akauumBaiust MKJI B ckBasxkuny. Ilo nepBo# narekc koarysu-
PYIOT Ha HOBEPXHOCTM B CIHEUHANBHOM YCTPOHCTBeE, COCTOsIEM H3
ueHTpaabiiolt TpyObl, HGokosoro narpybka m kamepst cMmemenus. Jla-
TeKC (OAaeTcsl Mo HEeHTPANLHOM TpyGe, a XJOpHUA KablUsi ¢ Hanoi-
iuTeseM — uepes Ookosoil narpybok. IlpM oTrcyTcTBHMM ycTpoiicTBa
UCHOAL3YIT TPOHHHMK TaMIOHaXKHOM JHMHHM. MakcumanbHasl KoH-
[leHTpaLrsl XJOpH/Aa Kalblusi B BOAHOM pacTBOpe Koaryiioma 3 %.
MKJI cMmeurnBaloT ¢ pPacTBOpOM XJIOpMAZ Kajbi(Ms B COOTHOLIEHUH
1:1 nmo o6beMy. ITy cXeMy IIDUMEHSIOT NMPH NOJHOA NOTepe IMPKY-
JIAIHH, KOFAa MOTJIoAIOIMI 111aCT NPeicTaBlIeH KPYIHBIMH Kapcra-
MU Y TPelIHHaMH.

[lo BTOpoOiIl cxeMe JaTekc 3aKayuBAIOT NOpPLUMAMH (lle Mellee
Tpex), pasaeneHHbIMHU 3%-HbIM BOAHBIM PacTBOPOM XJIOpH/A KasblIHf
B obbeme He Menee nopuud narekca. Mexay MKJI u BoxibiM
pacTBOPOM XJIOPHja KajblUMsl 3akadMBaioT OydepHyio KHMAKOCTD —
ITPECHYI0 BOAY B obbeme 300-500 n. O6bem 0xHOM mopiMy naTekca
1-2 M.

st HagexHoi xoaryasuun MKJ/ nepex HuM u nocse Hero che-
JiyeT 3akauaTh Mo 2-3 M BOAHOrO pacTBOpa XJopHaa Kaabiiusi. UT0-
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6bl 3aKpENUTb KOaryaioM JnaTekca, B MOMVIOWIAIOMIMI NJACT 3aKauM-
patoT BCC.

Jl1s1 BpeMeHHOI M30JUMH 30H TIOTJIOIIEHUH B TPEIMHOBATBIX M
KaBEPHO3HBIX TMOpOfax paspaboTaHa cMech Ha OCHOBE JlaTeKca M
CKC-50TKII u ramHucToro pacrsopa.

16.9.3. TAMIIOHAKHBIE ITACTBI

TamnoHaxHble MacTbl NPHUTOTOBJISIOT HA IVIMHUCTON OCHOBE WJIM
Ha OCHOBE HeOPraHMUYecKUX BsDKYIIMX BeilecTB. [lacTst HA TIMHUCTOR
OCHOBE MPEICTaBIAIOT OO0 BLICOKOBSI3KME TaMIOHBI, KOTOpBIE
NpHUMEHSIIOT JUIS TPOBeJeHUS TaMIOHAKHBIX PabOT MO CHHKEHHIO
HMHTEHCHBHOCTH NOTJOIEHUS C NOCAeAylOmMM 3akayuBannem BCC
WM KaK CaMOCTOsITe/IbHble M30JMPYIOIME CMECH NMPU HU3KON MHTEH-
CHBHOCTH mornomeHus. IlacTsl Ha OCHOBe HEOPraHUYECKHX BSIKYLUIMX
BELIECTB SABJASAIOTCS TBEPACIOIIMMH M CO BPeMeHeM MNpeBpallaloTcs B
TaMITOHRXKHBIH KaMeHb JOCTaTOYHOI NMPOYHOCTH.

Bsiskast TamnoHaxHasi nacta (BTII) obnanaer moBbIlleHHOR Nia-
CTUYECKON NPOYHOCTHIO,

16.9.4. YCTAHOBKA IIEMEHTHbBIX MOCTOB B CKBAJKHHAX,
OCJOKHEHHBIX BBICOKOTEMIIEPATYPHBIMH YCJIOBUAMH,
KABEPHO3HOCTBIO CTBOJIA, TIOITOINEHUAMH

IleMeHTHBIH MOCT — ra3oRedTeBOJONPOHMIIaEeMasl TIEPEMBIYKA OIl-
pedeneHHo# NMPOYHOCTH, yCTaHaBJAMBaeMasi B CKBaXKHMHE € LEJbIO Me-
pexona Ha BhlUleexamuii 06beKT, 3abypHBaHUsL HOBOTO CTBOJIA, JIH-
KBHJAIMH TIPOSIBJIEHUH M TMOIJIOUIeHNH, YKDeIJIEHUsI HeyCTOHUYMBOil
KaBepHO3HONM YacTH CTBOJIAZ, KOHCEpBaUMM MWIM JMKBUIAIHM CKBa-
HKHHBL

IlemeHTIBIH MOCT XapaKTepU3yeTcst:

Hecytuleit cnocobHocThio (CONPOTUBIEHHE MOCT2 CABHTY, 00yCiI0B-
JeHHoe cHIaMM (PU3HKO-KMMHUYECKOro CUETUIEHUST M Hal psiKEeHUSIMU
TPEHMSI LIeMEHTHOTO KaMHS CO CTEHKaMM CKBaXKMHbI),

repMETHYHOCTBIO (CnocoOHOCTh MocTa pasobluaTh BhILIE- M HMXe-
Jexaiye o6bEKTbI NPU 33aHHBIX NMepenaiax AaBJeHus);

NPOYHOCTBIO (CBOMCTBO KaMHS$ LeMEeHTHOr0 MOCTa He padpyulaThb-
Csl NpU UCTIBITAHUM €T0 HArpyxkKeHHeM BecOM 3aJMBOYHBIX TPYD);

JONrOBEYHOCTbIO (CBOMCTBO MOCTa COXPaHSAThL OCHOBHBIC NapaMer-
Dbl B Te4YeHHe 33AaHHOTO BPEMEHH),

BbICOTOi MOCTa (MapaMeTp, KOJIMUYeCTBEHHO OMNpeAesIIOIMiA BCe
OCHOBHbIE CBOMCTB2 1IEMEHTHOr0 MOCTa;, HOMHHa/lbHOEe 3HauyeHUe Bbl-
COTBl MOCT2 AOKHO ofecrneuuBaTh TpeOyeMylo Hecyllyo cnocob-
HOCTb U repMeTMYHOCTh, 3a0ypHBatie HOBOTO CTBOJA).
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K 0cNOXHEHHBIM YCNOBMSIM yCTRHOBKHM LIEMEHTHOrO MOCTAa OTHO-
CAT TAKOE COCTOSIHME B CTBOJIE CKBa)KMHBI, KOTa OTMEYAIOTCS BbICO-
KWe TeMIepaTypsl, NOTJIOWEHHS HAM HedTerasoBORONPOABACHNS,
6oJIblIMEe KaBEPHOZHOCTH CTBOJa M BHICOKHE TIPAIMEHTHl JaBJeHUs
MeXAY Pa3’ofIaeMbIMH TUIACTAMM,

K 607bu10}i KaBEPHO3HOCTH CTBOJa OTHECEHBI YCJI0BMS, KOTAA KO-
adduumeHT kaBepHO3HOCTH npeBsilaer 1,3.

BbicOKMM TpaMeHTOM JaBJleHMSA CUMTAETCSl TpajMeHT OoJiee
0,5 MIla/M.

Cnocobbr ycmanoexu uyeMenmmovix MoCMO8 MOTYT OblThb Cile-
aylollue.

1. BanaxcoBniii crnocof. CBoanTCS K YpaBHOBELIMBAHHUIO CTOJAOOB
TaMIOHAXHOTO pacTBOpa B 3aJMBOYHOM KOJIOHHE M KONbi{eBOM Ipo-
CTPaHCTBE.

2. KoHTpoaupyeMsrit cnocob. OCyuecTBsIeTCsl ¢ UCIOIb30BaHHEM
ABYX Da3fe/IMTeNbHBIX TPOGOK U 3a00HHOI0 yCTPOHCTBA.

3. XKenonouHelit crnocob. Moct ycTaHaBJIMBAETCH C MOMOILBIO XKe-
JIOHKM Ha KapoTaxxHOM Kabeje,

4. Cnocob ocCTaBJIeHWS] LEMEHTHOro CTakaHa (MOCTa) Hal MHTep-
BaJIOM OCJIOHEHHWS NpH UEMEHTHPOBAHUM 10 AaBJIEHHEM.

XapaKTepHble BUAbI OTKa3a TEXHOJOTMUECKOro mpoyecca — NU3Kas
NpPOYHOCTh (MJIM OTCYTCTBME) KaMHSI, HErepMETHMYHOCTb MOCTa, BO3-
HMKHOBeHHe aBapHiHbIX CUTyaumil (Ype3MepHblil poCT J1aBJieHHs TIpH
NpO/IaBIMBaHM1M, 3HauMTeNbHble 3aTSKKM NpPU NOAbEME 3aJHBOUHOMN
KOJIOHHBI, €€ TIPUXBAT).

Onpedenenue gvicombl yeMenmnozo mocma. B HeOGcaxeHHBIX
CKBRXXMHAX, JUKBUAMpYEMbIX Oe3 CIycka 3KCIJIyaTanMOHHBIX KO-
JIOHH, BBICOTa UEMEHTHOrO MOCTa AOJKHA YIOBIETBOPATh TpeboBa-
HUIO, COTJIaCHO KOTOPOMY BBICOTa KaXKAOTO LEMEHTHOr0 MOcTa A0JIK-
Ha ObITh PaBHa MOIUHOCTHM niacta miuoc 20 M Bbille KPOBIM M HHXKE
nofomsbl mnacta, Haa kposieil BepxHero maacta HeMEHTHBIA MOCT
YCTRHABJIMBAIOT BLICOTON He MeHee 50 M,

JlonyCcTHMYI0 MMHHMMAJbHYIO BbICOTY MOCTa Hp;, M BBICOTY MoOCTa
H, (B M), OTBeYaolly10 TPeOOBAHUAM IO FepMETHUHOCTH M Hecyluei
C1OCOGHOCTD, ONpElesIOT no GopMyJle

Hy = Qu/nDct 2 Hu,

rae Q. — oceBas Harpy3ka Ha mocT, kH; D. — cpeguuit auamerp
CKBXHHBI, M; T — KacaTenbHble HanpsokeHMss NOpPU CABUTE MOCTA,
MIla;, Hyiw — Ap grad p, Ap — MaKCUMaJbHbIA Mepenaj AaBleHHS,
IeiictBylownii Ha Moct, MIla; grad p — AonmycTuMslil rpagueHT aaB-
nenust, MIla/M (1ab1. 16.30).
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Tabnnua 1630
JlanHble AN pacyeTa MHHMMAILHO JOMYCTHMON BRICOTH MOCTa

YcraHoBka MocTa grad p, MIla/m 1, kH/M*
B obcaxeHHolt ckBaXiHe 1/2 50/500
B OTKPBLITOM CTBOJIE 0,5/1 10/50

pumevanue. B yucaurene — 3nayenits napamerpa 6e3 npiMenenus Oydep-
BOIt >KIAKOCTH, B JHAMERATEJNE — C TIPHMEHEHHEM,

Pacuer HeobxoxuMoro obbema V,; TaMIOHaXHOro pacTBopa Mpo-
BOAT 0 BbIPAXKEHHIO

Vu = HMSCKB + V‘rp(O»O2 + Cl + C?_ + CS):

rae S — CPedHss MJIOWaIb MOMEPEeYHOro CeyeHHs CKBAXHHBI B MH-
TepBaJle yCTaHOBKH MOCTa, M2 Vip — BHYTpeHHHUI1 06BEM 3aJIMBOYHbBIX
1py6, M%; C; — KoadUIMEHT NOTepb pacTBopa Ha cTeHKaX TpYo; C,
C; - xoacbcbuuuembr 110Tepb pacTBopa MpH ero cMellleHHH ¢ cocef-
Hell XMAKOCTbIO COOTBETCTBEHHO Ha HIKHeH M BepXHeH TpaHHIax
(npM HaJM4UK BepxHeH pasaenuTenvHoil npobku C; = C; = 0).

HNanuble 0 koadduLHeHTax npuBeseHbl B Taba. 16.31.

Hns onpegenennst 06bemMoB OydepHbIX >XHAKOCTEH HCMONB3YIOT
32BUCUMOCTH:

J1s1 IepBOM TIOPLUMN (Ha HHXKHeH rpaHuie)

V6y¢l = C4Vrp + CS IIM 'Scxa;
AJ1S1 BTOPO NMopuuu (Ha BepXHeil rpaHuue)

d2
d2

Voypa = Vsyrw

rae Cy, Cs — xoadduumeHTs notepb OydPepHoit XHMAKOCTH MpU ee
ABMIXKEHHH COOTBETCTBEHHO MO0 3AJMBOYHBIM TPYHaM M KOJbLEBOMY
npocrpascTBy (cM. Tabi. 16.31); d, d2 — cooTBeTCTBEHHO BHYTpEHHHIA

Ta6bnnua 1631
3uavenns xodpHIBEHTOB OIS pacueTa Npolecca YCTAHOBKH 1eMEHTHBIX MOCTOB

HacocHo-kommnpeccopHbie
Koagpuuent BypuasHbie TpyGn Tpy6ei
Ci 0,01/0,03 470,01
C2 0,02/0,04 0,01/0,02
Cs 0,02/0,03 0.01/0,02
(on 0,02/- 0,02/~
Cs 04/~ 0.4/-
Mpumevanune B yncmrenre - 3mayenue xoadduiiieHra nmpu Hatuyuir Oy-
PHOIT XKIAKOCTH, B 3HAMEHATE.1e — MPH OTCYTCTBIIM.
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U HapyXHBbIl AMaMCTpbl 3aJIMBOYHBIX TPYO B MHTepBasie YCTaHOBKM
MOCTa
O6beM NpoAaBOYHOR KHMAKOCTH

Vnpon = Vrp - H, Srp - V'rp(Cl + Cy) - V6y¢2:

rae H, Sy, — obbeM LileMeHTHOro pacTBoOpa, OCTaBAsieMblit B 3aMHBOY-
HBIX TPyOax, M.

[IponomxurensHocts T mpouecca YCTAHOBKH LEMEHTHOTO MoOCTa
JOJKHA YIOBJETBOPATh TpeOoBaHHIO

T £0,75T,,,

]
rie T,,r — BpeMs 3arycreBaHHsl TAMIOHaXKHOTO pacTBopa Mo KOHCH-
CTOMeTpY, onpenesnseMoe NMPH TeMmnepaType M AaBJeHUM, COOTBETCT-
BYIOLIMX YCJOBUSM B CKBaXKHHe MpH YCTAHOBKE MOCTA.

KomnoHoBka HHXHelt 4YacTH 3aMMBOYHONH KOJIOHHBl JOJDKHa
BKNtOYATh 6e33aMKOBble aTIOMHHUeBble OypuabHble TpyOnr (ABT)
nnu HKT anuHoit, pasHoit BblcOTe 11eMEHTHOTO MOCTA.

Jns nosbileHHs KayecTBa YCTAaHOBKH LIEMEHTHBIX MOCTOB 32 CYeT
3G deKTHBHON OYMCTKH KaBePHO3HOTO CTBoNA oT BhiIOypeHHO# mopo-
Zbl NPH HAITMYMH 3aCTOMHBIX 30H B KaBepHaX NMPUMEHSIOT 6YpHIbHble
3KCLEHTPUKH.

KoucrpykTuBHble 0co6eHHOCTH 3KCLEHTPUKOB obecnednsaioT Mmo-
nepeyHoe IepeMelleHHe 33JMBOYHON KOJOHHBI MDU ee BpalleHuH,
BCJIeJICTBHE Yero CO3JAITCH YCJNOBUS AN H3MEHEeHUS MOJIOXeHHS
MOTOK, CABUIa M JIMKBUJAUHNH 3aCTOMIIBIX 30H.

OkcueHTpHk Ib-3-178x214 npenHasHaveH anA CKBaXKMH, Mpoly-
PEHHBIX foa0TaMM auamerpom 214-216 mm, a akcueHTpuk IB-5-
178x295 — gns ckBacMH auaMeTpoM 295 MM.

[IpuMelienile 3KCLEHTDHKOB He TpensATCTBYeT HOPMaJbHOMY
cnycKy KOJIOHHbI TpYD, He OKa3biBaeT BJAMSHMSA Ha THIpaB/HYecKoe
COTIDOTHBJIEHUE, He TODMO3UT BpallleHue HHCTPYMEHTa.

Ycmanoexa ocaxcoarouuxca 6apumoevix npobox. llens cosna-
HHs 6apUTOBBIX MPOGOK — MOJy4YeHHE B CKBakMHE HermpOHHLAEMOro
3KpaHa JJIsl TePeKpPBITUS MPOSB/ISIOWUX UAM MOrJOUAUINX M1CTOB
W locaenyollell YCTAaHOBKH Hal HMUMH LIEMEHTHOro MocCTa.

[InoTHOCTL 6AapUTOBBIX CYCMeH3Uit, HCMOMb3YeMbIX 1711 cO3QaHUA
npobok B 06CcagHoil KOJOHHE Y OTKDBHITOM CTBOIE, JOJKHa COCTaB-
AATh cooTBeTcTBEHHO 1,85-2,05 1 2,2-2,65 r/cm’,

KonuyecTBo MarepuanoB ans npurotoBieHus 1 m> GapuToBoit

CYCMeH3HH n obObeMb! MonydaeMoit 6apHTOBOM MpoOKM NpHBeleHbl B
tabn. 16.32.
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Tabanua 1632
PeuienTypa Gaputooit cycnmensun u o6wem ocesiuelr GapuroBolt npobxu

Xumnyeckue pearestsl’
[MroTHOCTD O6bem oces-
cyCnen3uu, TPHIOJI- Boga, M° Bapur, kr | weit 6apurosnoit
Kr/m* docdar KCCB, «r npobxit, M°
Harphs
1630 0,82 10,7 0,82 820 0,32
1860 1,12 168 0,74 1120 0,44
2050 1,36 20,4 0,69 1360 0,53
2240 1,6 24 0,64 1600 0,63
2410 1,81 27,2 0,6 1810 0,71
2530 1,98 29,7 0,57 1980 0,78
2660 2,13 32 0,53 2130 0,83

*Ilns npMIOTOBAEHMA 6apMTOBOM CyCHeH3ui HeoOXOAMM OAMH M3 MpHMBEAEHHBIX
pearentoB Ilpn ucnonsaobanum KCCB B cucremy BBOAAT KayCTHYeCKYIO cOAY
(NaOH) » xonnuectse 0,1 % (10 macce) Kk Macce BOAB 3ATBOPEHMSI € UENBIO 0Be-
neunsa pll cpeast no 10-10,5

Jins yckopeHHsi ocaxaeHus GapuTa B BOAY 3aTBOPEHHS BBOASAT
0,1 % (no macce) Tpunoandocdara Harpust mau 1,5 % KCB (k mac-
ce Gapura).

Heobxonumyio Bbicoty h (8 M) GapHToBoil npobku ONpeAensioT
N0 BHIPAXKEHHIO

h = Ap/0,042,

TAe Ap - u3bbiToyHoe naBieHue, MIla, Heobxonnmoe aast ypaBHoBe-
IIMBAHHSA MJAACTOBOTO AABJNEHHS Py, TMAPOCTATHYECKHM CTonbom Oy-
POBOrO PacTBOPA P p,

Ap = Puan ~ Pép

MunnmansHas Bblcota 6apuToBOH NpolkM DO/MKHA ObITH HE Me-
Hee 60 M.

IlpomonxurensHocTs GHOpMUpOBaHUS GapUTOBBIX Mpobok B CKBa-
XH1He 10s%Ha cocTaBaaTb 5—10 u,

YcranoBky 6apuTtoBoit mpolky nmpoBoasr no 6ajlaHCOBOMY CMOCO-
6y aHanOrM4YHO YCTaHOBKe LEMEHTHOTO MOCT2 € HCMOJb30BaHKEM
BepxHeH M HivkHeH OydepHbIX xuaxocteit (Boawl). Ilocme 3akauku
6aputoBoit cycrensuy 3anuBouHble TPyGh NOAHMMAIOT B Ge30macHyio
3ony.

KauectBo 6apHToBOit Mpo6KH onpeaensiOT NO CTeMeHW H30JALHH
30HB ocloxHeHHs. OTCYTCTBHE MPOSABJIEHHS WIH MOrNOLIEHUS SBJIS-
€TCA MoKazaTeNeM JMKBUAALUMH OCTI0XKHEHHS.
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Juxeudauus noznouienus 68 uHmMepeaie YCMAHOBKU Mocma.
[enb AMKBUAALMH MOrNoLIeHHS — obecrnedeHHe YCAOBHIl yCTaHOBKH
KayeCTBEHHOro LleMEHTHOr0 MocTa TpebyeMoil BBICOTHI.

Hdns  nukBMOaUMM  TOCNOUIEHMST  MCIIOJB3YIOT — TaMITOHAXHBIR
coctaB Tina BYC, KoTOpbIA NDUMEHSIOT B CKBAXXHHAX C 3a60MHbBIMU
TeMlepaTypaMu o7 15 g0 150 °C. CoctaB HMeeT I[LI0THOCTB
1025 kr/M°, SBASETCH XMAKOCTbIO-HOCUTENEM DPa3JHUHBIX HATIONHH-
Tesell, Mo3BOJISIET OCYLIECTBAATH reneobpazoBaHue cpa3y Iocje Mo-
CTYIJIEHUS ero B MJacT.

Cocras Tuna BYC ssskoctsio 150-200 ¢ no CIIB-S rotoBsar s
mepHukax arperata I[A-320M us pacyera sBoaa 1,5-2 % mopouiko-
obpastoro monuakpunamuaa (IIAA), pacTBopsieMoro B MOLOTpeToit
a0 30-40 °C+Boae, B KOTOpo! NpeJBapUTENbHO pacTBOPSIOT 2 % fo-
BapedHo#t comu (NaCl) u 2 % cynsduTHOZpOXOKEBOII Opaku
(CI1B). Bpems reneobpasoBanust cocraBa THma BYC peryaupyior
nobapmernem or 0,8 g0 1 % 6uxpomara natpust (Na,Cr,O7), KoTo-
pblif npeaBapurenbHo pacTBopsiioT B 15—20 71 BoAbI M BBOASIT NpH
KpPYToBOH LUPKyJsAUuKM B TedeHue 10 MMH mepej 3akauuMBaHHEM B
CKBAXMHY.

Tpebyemblit 06vem cocraa tuna BYC onpeaensior M3 ycioBus
3aKa4YKH IBYX-TpeX 00bEMOB CKBaXXMHB! B HHTEPBAJle MOIJIOLIEHHS.

CocraB tHna BYC TexHonorudeH B NPUTOTOBJIEHHH U MpUMeHe-
HMH, TaK KaK XOpOLIO [POKAYHBAeTCS, MDH €ro MCMoJb30BAaHHH He
CO3JAIOTCH ABApUMHBIE CUTYallMH, CBSA3aHHbIE € MpPEXIEBPeMEHHBIM
3arycreBaHieM pacTBOpa H NPHXBaTOM OypHIIBHBIX TPYO6.

Coctras tuna BYC npepnasHadeH 1714 nmpuUMeHeHHS B yCTOBUSX
YACTUYHBIX MMOrJNOUleHUR GypoBOrO pacTBOpa B BbICOKOMOPHCTBIX H
MEJIKOTPEeLIHHOBATbIX MopojaX. B ciyyasx UCnonb3oBaHUS cocTaBa
tvna BYC B ycnoBusiX nmosHoOro MorsiouleHHs Takxe MoxeT ObITh
MoJIyyeH TMONOXUTENbHBIH pe3ysbTar, 00yCNOBNEHHBIH CHHXKEeHHeM
MHTEHCHBHOCTH MOrJOUIEHUS.

ITpu nposegeHHH paboT B CKBaXXHHAX, 3aMOJHEHHBIX BOJOM, me-
pen coctaBoM THna BYC sakaunBaloT BblcoKOBS3KHIl 6ypoBoil pac-
TBOP MaJoli MAoTHOCTH ob6beMoM 3 Ma, a coctas tuna BYC npopas-
JMBAIOT BOJOH.

[Ip1 HanuMuMM Haa NOrJAoWAUMM 06beKTOM BOAONPOSBSIONEr0
niaacra paboThl MPOBOAST C MCMOAL30BAHHEM MaKepa, KOTOPbIX ycTa-
HABJAWBAIOT B HOMUHAJILHOH! MO IUAMETPY YacTH CTBOAR Hajl 30HOM
HOTJ0EeHHs, YyTo obecrieunBaeT pasfeseHue MNIACTOB B MepHo Npo-
BeleHus paboT ¥ Habopa NpoyHoCTH coctaBoM Tuna BYC.

ITopsanok nposenedus pabor B nornoutamoiieil CKBaxxuHe NMpedy-
CMATPUBAET CIIYCK OTKPHITOrO KOHNA OYpHIbHBIX Tpy6 10 KpOBIH
noraouamwilero o6beKTa, IPUrOTOBJIEHHE, 3aKaYKy H MpPOJABIHBAHHE
coctaBa THna BYC (npu Heo6XoZMMOCTH mepes HuM MoxeT ObiTh
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noaana GydepHast nopuus 6ypoBoro pactBopa) 40 MOMEHTa BbIXOJa
ero 43 Tpy0, MepeKpbITHE KOJbLEBOro MPOCTPAHCTBA C MOMOUIbIO
IpeBEHTOpa MM 3aKOJIOHHOTO Makepa, 3ajjaBivBaHME COCTaBa TWIMa
BYC B 30HYy TOrnolleHHs RO MOMEHTZ BbITECHEHMSI COCTaBa THIMa
BYC 13 3anMBOYHON koyonHbl. (OCTaBASIOT CKBaXHHY B MMOKoe Ha
16-24 4 (mepuon reneobpasosanus coctaBa Tuna BYC), no ucrede-
HMM KOTODBIX TNPOBEDPAIOT KAyecTBO U3OASIMM 30HBI TMOIJIOUIEHHs
npH NPOMbBIBKE CKBaXKUHBI.

TexnonozuR YCmManosKU YEMEHMHBIX MOCMOB 6 OCRONCHEHHDBIX
ycnosuax. IIpOBOJAT KaBepHO- M TEPMOMETPUDOBAHHE CKBaXXHHbI
[ OLIEHKH COCTOSIHUA CTBOJIA, ero QMamerpa, Temmeparypnl. Omnpe-
[IeJIAI0T UHTEPBAT YCTAHOBKH MOCTA.

IIpoMbIBaIOT CKBaXXMHY B TedYeHUe BpEMEHM ABYX LMKJIOB LIUPKY-
JALMY M ONPENENSIOT AMHAMHYECKYIO TEMMNepaTypy fmy 10 Gopmyie
I.I. [lonsaxoBa

Lon = Laa6 BA: (1632)

TAe tag — CTaTHyeckas TemmepaTypa Ha 3aboe ckBaxkuubl, °C; B —
k03 PULUKEHT MOBBIIEHUS TEeMMNEpaTypbl, 3aBUCAUIMI OT reoTepMH-
yeckoro rpagventa (tabn. 16.33); A — koabdHUMEHT MOHMKeHHS
TEMMepPaTypbl NP MPOMbIBKE, 3aBHUCAUIMNA OT MHTEHCHBHOCTU W Bpe-
MeHH mpombiBku (Tabs. 16.34).

Y4uThIBas BO3MOXHOCTb 33epXXKH MpOLECCa YCTAHOBKY MOCTa
nocne oxJaxAeHus 3abos, a Takxe LenecooGpasHOCTh cO3NaHHA He-
KOTOpOro 3anaca BO BpeMeHH, paccuuTaHHyio no dopmyne (16.32)
JAHWHAaMHUYECKYIO0 TE€MIIepaTypPy MOBBILAIOT Ha BEMUYHHY (L — Egum)/2.
Toraa pacuetHas Temmepatypa Aisl onpefeieHusl BpeMeHU T, 3aryc-
TeBaHUs pacTBopa

" Laag = Laun L6 + t}mu
tmm - tnuu + 2 - 2 .

BuiGupator cnocob ycraHoBkd uemeHTHoro mocTa. Ilo aunamuye-
CKOIl TemmepaType & TNOAGMpAOT DELENTYPY TaMIIOHAKHOIO
pacTBopa, YZOBJIETBOPSIOUIYIO MO BPeMeHH 3aTyCTEBAHUA YCJIOBUMIO
T < 0,757, TlpoBoaAT pacueT OCHOBHBIX MapaMeTpoB Npoilecca yc-
TaHoBKH MocTa. OueHHBalOT oxHaaeMoe paboyee AaBIEHHE, ONMpPeECCo-
BbIBAIOT HAarHeTaTeAbHble JMHMM. YcraHaBausaloT Mo OanaHcoBoMy
cnocoby uemeHTHbli MocT. [I10THOCTb 3aTBOPSEMOrO TaMITOHAXHOTO
pacTBopa posxkHa OBITH Bblllle TIOTHOCTU 6YPOBOrO pacTBOpa He Me-
Hee yem Ha 0,2 T/cMm’.

IIpu npuroroBseHUM TaMMOHAaXKHBIX pPacTBOPOB He [OMYCKAalOT
KojlebaHusl MX IUIOTHOCTM OTHOCMTENbHO 3afaHHOM Gojiee 4eM Ha
10,03 r/cm’® ans uMcTbiX nopraaHaueMenToB M 0,05 r/eM’ ans yra-
XeJIeHHbIX MJIH 06JieryeHHbIX TAMITOHAKHBIX CMeceM.
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Tabnwua 1633
3Havenue ko3 dmnenta B

CKBAXKHMHBI,

I'ay6una 3a6oltnaa temnepatypa, °C
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[ins obecnedeHns nonHoro 3aMelileHust 6ypoBoro pacrBopa TaM-
NoHaXHbIM HeobXoanMo:

NOHMXATh CTAaTHYeCKoe HanpsiKeHHe CABHIa U BA3KOCTb GypoBoro
pacTBOpa NMpPH NMPOMBIBKE CKBAXMHBI M€pPEl YCTAaHOBKO MOCTa;

CO31aBaTh MaKCHMAJIbHO BO3MOXKHYIO CKOPOCTb BOCXOASILIETO I10-
TOK2 TaMMOHAXHOr0 pacTBopa B 3aTpyOGHOM MPOCTPAHCTBE C YYETOM
MepeoBOro OMbITa KperJieHHs B JaHHOM paiole, obecrieduBast cko-
POCTb BOCXOASALIETO MOTOKA LIEMEHTHOTO PAcTBOPa B KOJbLEBOM MDO-
crpancrtse 6onee 1 M/c;

ucnonb3oBarh OydepHble XMAKOCTH, He YXyAlIAolIMe CBOACTB
6ypOBOro M TaMIOHAXXHOTO PAcTBOPOB.

Iocne okoHYAHUS NPOAABAHBAHMA MOAHUMAIOT 3AJIMBOYHbIE TDY-
Obl 10 KPOBNM MOCTa, OOBSI3bIBAIOT YCThe, «CPE3AI0T> KPOBJAI0 MOCTA
H YIANAIOT W3MHLIKH TaMIIOHaXXHOTo pacTBopa. [IpOMbIBAIOT CKBAXH-
HY B TeYeHHe BpeMEHH MpOKayMBaHUA He MeHee IBYX 0ObeMOB 3aH-

Ta6auua 1634
3uaveune koddduunenta A

M HTeHCHBHOCTE TIpoaomxuTeIBHOCTD MPOMBIBKH, MHH

NPOMBIBKH, /¢ 10 20 30 60 90 120
10 0,917 0,872 0,973 0774 0,741 0,72
15 0917 0.863 0.826 0.758 0723 0,701
20 0,913 0.875 0817 0.745 0,71 0,686
25 091 0,852 0811 0,739 07 0,676
30 0,907 0,847 0,804 0,73 0,69 0.664
35 0.905 0,843 0.8 0,723 0,682 0657
35 0,905 0,843 0.8 0,723 0,682 0,657
40 0,903 0,84 0,795 0718 0,676 0,650
50 09 0833 0,786 0,706 0.661 0644
60 0,896 0.828 0,78 0,695 0,65 0623
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Bo4HON KOJOHHBI, MOAHAMAIOT ee Ha 50—100 M Bbllle KPOBJIM MOCTa
W OCTaBJAOT CKBaxHlly Ha 24-72 4 O3l B 3aBUCMMOCTH OT KOH-
KpETHDIX YCIOBHIA.

H3auiuky HeMeHTHOTO pacTBopa B ofcaxceHHBIX CKBaXKMHaX yla-
ps10T NpH 00paTHOI MpOMBIBKeE, 3 B HeoOCaxkeHHbIX — IPU MPAMOiL.
B ¢1y4asiX OMacHOCTH BO3HMKHOBEHMS MOTJIOUIEHUS «CPE3KY» KPOB-
7IH MOCTa He MPOBOJIAT.

[Ipu ycTaHoBKe MOCTa C MCNOJb30BAHWEM IBYX Da3JeNUTeNbHbIX
npo6ok 1 3a00iHOro ycTpoiicTBa NMapaMeTprl Npouecca COOTBETCTBY-
joT MapameTpaMm aJs omepaudH no 6anancoBoMy crnocoby. O6beM
MpOAABOYHON KHIKOCTH paBeH BHyTpeHHemy o6beMy 3alMBOYHBIX
Tpy6 OT ycTbsl Mo 3a60iiHOro ycTpoHcTBa M KOHTPOJMPYETCS 10 CHUr-
HaJly «CTOM» B MpOLECCe NPOBeIeHHs OrepaumH.

[Ipn wucnonb3oBanuu ycrpoticts YK3L-155M/] npumensiior
npobku IT11-3, a npu ucnonbsoBanuu ycrpoiictea YK31I-73 — npo6-
ku ITI1-100x50.

[Ipn ycraHoBke MOCTOB C NOMOLIBIO KEJOHOK, CIYCKAeMbIX Ha
KapoTaxxHoM kabene, mepel mpoBeleHueM paboT CHHXAIOT BA3KOCTb
M CTaTH4ecKoe HanpsbkeHHe casura 6ypoBoro pacTBopa, nogbupaioT
pellenTYDY TaMMOHAKHOTO DPAacTBOPa, HCXOAA U3 CTATHYECKOH TeMre-
paTypbl B CKBaXXMHE U MDEBBILEHUS €ro MIOTHOCTH Hal MJAOTHOCThIO
GypoBoro pacrsopa He MeHee 4yeM Ha 300 KI‘/MB, a Mpu NMpoBeaeHUH
onepauHu 06ecreYHBaOT CKOPOCTb CIYCKA KENOHKH B CKBAXUHY He
Gonee 1 M/c.

Onpenensior repMeTHYHOCTb MOCTa Co3JaHHeM H36BITOUHOrO AaB-
JIEHHS U CHIDKeHMeM YPOBHS XMAKOCTH B ckBaxuHe nubo 3ameHow
6ypoBoro pactsopa Ha BOAY. 3HayeHHs penpeccHil M JeNpeccHii Ha
MOCT YCTaHABJMBAlOT B COOTBETCTBMH C MDHHATHBIMM B perHMOHE 3Ha-
YeHHSIMMU.

TexHomnor1o ycTaHoBKM LIEMEHTHOTO MOCTa H PE3YJIbTaThl €ro Hc-
MbITAHWA Ha MPOYHOCTb M TePMETUYHOCTb 33HOCAT B KapTOYKY M
odopmasior cornacHo Tpeboannsa PJ1 39-0147056-012-86.

Yemanoexa yemenmunvtx mocmos 6 cxeaxcunax ¢ Goavwou xa-
BEPHOZHOCMDBIO CMBONA. YCTAHOBKY LIEMEHTHBIX MOCTOB B KaBep-
HO3HOM CTBOJIE C TIOMON{BIO OYPUJIBHBIX 3KCUEHTPUKOB BbIHIOJHSIOT
Mo 6anaHcoBoMy crmocoby B CKBaXMHaX, NMPH MPOBOAKE KOTOPHIX B
KaBepHaXx 06pa3oBasiCh 3aCTONHbIE 30HbI CO 3HAYMTEJBHBIM KoJHYe-
CTBOM LITaMa.

BuiGupator Tpe6yembtit pasmep dKcUeHTpPHKa. DKCUEHTPHKH yCTa-
HaB/uBaloT Ha GypuibHON KOJMOHHe, HaunHas oT GaliMaka Tpyo, de-
pe3 kaxzabie 25-35 M mpH yriax UCKpUBJEHUS CTBOJIA B MHTepBale
YCTaHOBKH MocTa 10 5° unu depe3 kaxasle 10—-20 M mpu yraax uc-
KpHUBJeHUss 10 20°. DKCUEHTPHUKM JOJDKHBl NMEpPeKpbIBATL HHTEpBal
YCTaHOBKM MocTa.
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Cnyckaor OypuibHYIO KOJTOHHY C JKCLEHTPHUKaMM /10 INOOIBHI
YCTAaHABJIMBAEMOro MOCT3, BOCCTAHABAMBAIOT LUHMPKYIALMIO, PacXaxu-
BAIOT M BpalllaloT TPyObl B TeueHue 15 MUH [/ NpeABapHTENbHOl
OYHCTKH WMHTEPBaJd YCTAaHOBKM MOCTa OT 3aryCTeBLUIMX MacC pacTBO-
pa M lJaMa, MPOMBIBAIOT CKBAXMHY N0 MOJHOW OYMCTKM GYpoBoro
PacTBOpa OT BBIHOCHMMOTrO llLJIaMa.

WHTeHCUBHOCTD BpallleHHs 3alIHBOYHOM KoaoHHBI 40-60 00/Mun;
CKODOCTb OCEBOTO MNepemellleHust KonoHHbl 0,3 M/c; BhICOTA mepeMe-
INEHUS — Ha JUIMHY KBaJpaTHOII 1UTaHTH.

O6BA3bIBAIOT 11eMEHTHPOBOYHbIE arperathl M MO/ACOEAMHAIOT UX K
HarHeraTelbHOH nMuHuM 6ypoBbix Hacocos. [loa BepxHeil cBedoit Gy-
DHABHBIX TPYO YCTaHABIMBAIOT KJaNaH. 3axkayMBaioT 110 CTOSKY de-
pes 6ypoBoit w1aHT U Beayuylo Tpyby pacderHble 06bembl GydepHoi
XHIKOCTH Y ‘1Il€MEHTHOI0 PacTBOpA.

BpaueHse 1 pacxakiBaHKe KOJOHHBI 3JIMBOYHBIX TPYy6 HauMHa-
I0T B MOMEHT IOCTYTUJIEHMSt B KOJIblleBoe NPOCTPAHCTBO IIEPBOM MOp-
umH OybepHoii KUAKOCTH M MpekpaillaloT B NEPHOj, KOTAa OCTAETCs
3akauath 1 M° MIPOJABOYHOrO PacTBOpA.

[Mocne oxoHYaHWA MPOAABAHBAHMSA MOAHUMAIOT KOJOHHY TpyG Ha
25-35 M Bblllle NpeanoJyaraeMoil KpoBJH MOCTa, MPOMBIBAIOT CKBa-
#UHY OYpoBBIMM HacocaMM B TedyeHHe BpeMeHM MPOKaYKH ofbeMa
3aTpy6HOro MpOCTPaHCTBa, HO He MeHee IBYX oObvemos TpyD samm-
BOYHO! KOJIOHHBI, ounllaloT OypoBoit pactBop M nogHumator Gy-
PWJIbHBIA MHCTDYMeNT U3 CKBaXMHbl. KpoBalo MocTa cpe3aioT ¢ Bpa-
UIeHHEM KOJMOHBI 6ypHIbHBIX Tpyb.

CnyckaloT KOMIIOHOBKY OYpHIBHOTO MHCTPYMEHTA € AOJOTOM 10
rayGUHbBI, Ha KOTOPOi NMPOMBIBAJIM CKBaXKUHY 110CJle yCTAaHOBKH MOC-
ta. Yepes 24-72 y O31] HaUlyNbIBAT MPOMBIBKOH KDOBJIIO MOCTA,
NPOBepSIOT €ro NPOYHOCTh NPM pasrpyske BeCa MHCTPYMeHTa Ha
100-120 kH, pa3bypusaioT 1eMeHTHBI! MOCT A0 Tpebyemoit rayGutbl
1 obpabatbiBaioT GypoBoit pacTBoOp.

Ycmanosxa yeMeHmMHbIX MOCNOG 6 CKBANCUHAX, OCTONCHEHHbIX
nposgnenusmu. IlpM ycTaHOBKe LieMEHTHBIX MOCTOB B YCJOBHSX
NpPOSIBNIeHHIl TNepBOHAYAIbHO JHKBUIMDYIOT OCJIOXKHeHHe. B aToM
cJyyae TIDOBOAAT 3aKadyKy OapUTOBBIX CYCMEH3UH IS TOJy4eHHs
HEMpPOHMLIAEMOro 3KpaHa U3 6apuToBoit MpobKy.

B cxBaxxuHax co croeundHUIeCKMMH YCIOBUSIMH, HanpUMep, Me-
cTopoxaedus Tenrus, 06yclI0BIEHHBIMH MCMOJb30BaHHeM H3BECTKO-
Bo-6utymHoro pacrsopa (MBP) u nannuyuem ABIIJ, mornomenus
CepoBOJOPOJHONR ArpecCHH, LEMEHTHBI MOCT JOMyCKaeTcsl yCTaHAaB-
NUBATh TI0 TEXHOJOTMHM IIeMEHTHpOBaliMg mnoj AasJieHueM, paspabo-
TaHHOW B COOTBETCTBUH C OEHCTBYIOUIMMM perjaMeHTaMH, YTBeD-
M IeHHbIMH TTPOM3BOACTBEHHBIMH 00beHeHUIMMU,

Ycemanosxa yemenmmubix MOCNOB 6 CXBAICUHAX, OCTOHCHEHHBIX
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N02TOWENUAMU. [IpH ycTaHOBKe LIEMEHTHBIX MOCTOB B YCIOBHAX
nOrJIOLICHNIA 3a/1a4y PELIAIOT NyTeM JMKBWIALUMM C MOC/Ielyonei
craHOBKOM MocTa no 6anancoomy cnocofy nubo npumeHeHHeMm
TaKOTO TAMIOHAXXHOTO MaTepHasna, KOTOPbiii MO3BONSIET COBMECTUTD B
oHOIt Onepaldy JTUKBHAALMIO TMOCMOUEHHS ¢ yCTaHOBKOH LeMeHT-
Horo MoCTa.

Hcnonb3yoT TaMIoHaxHbIR coctaB tHna BYC. [Ing aukBugauumu
yaCTMYHBIX NOIJIOLIEHHIT MOXHO €O3JaBaTh B CKBaxkuHe GapHTOBYIO
npobKY.

B yC/IOBHAX HU3KHUX MOJOKUTENbHBIX TeMIePaTyp, HATH4YUA B WH-
TepBaJie YCTRHOBKM MOCTa TIIMHUCTBIX M YIJMCTBIX ClaHLeB, Heyc-
TORYMBOCTH MOPOJ NPHMENSIOT TAMMNOHAKHblE MAaTepHANbl C TMOBBI-
pIeHHOM NPOYHOCTBIO M ajiresueil.

B ckBaxHHaX, B KOTOPbIX JIMKBHAALMIO MOTJOUEHHS COBMEUIAIOT
¢ YCTAHOBKOH MOCTa, OMepaLvio NPOBOASAT MyTeM 3aaBJHBAHUA Hac-
TH COCTABA B IIJIACT W OCTABJIEHMsI B CKBaXKMHe orpejesentoro odne-
Ma, JOCTATOYHOTO U1l MepeKPhITHS OCNOXKHEHHOro HHTepBasa.

16.10. TEXHOJIOTHYECKAS OCHACTKA /U151 OBCAZTHBIX
KOJIOHH

TexHosornyeckas OCHacCTKa /st 06C3.HHLIX KOJOHH NpUMEHseTCH
ans obecrieyeHUs WX CNIYCKd, KOHTPOJIS Ipolecca LIeMEeHTHDOBAHHA H
NMOBBILIEHHUA KayeCcTBa KpeIllJIeHHA CKBa>XHH.

16.10.1. BAIIIMAKH /13 OBCAJHbIX TPYb

Baiimaky npeiHasHaveHsl a5 obopy/ioBaHus HU3a 06CaHBIX KO-
JIOHH ISl HAMPaBJieHHsA MX 110 CTBOJY CKBRXHHBI, NIPUAAIHNS KeCTKO-
CTH HHXXHeMY Kolilly 06Caalioit KOJIOHHBI M 3alIUThl OT MOBPEXIEHUN
IIPH HX CMYCKe B CKBAXKUHY.

BaurMaky cocTosT M3 TOJCTOCTEHHBbIX MaTpyOKOB, MpHCoeaHHSe-
MbIX K HU3Y oBcafHol KoJotiibl Ha pe3bOe uau csapke. Jpyroit ko-
Hell Gawumaxa cHabxeH Hanpapisiouedl 1po6Koi, U3rOTOB/sEMON U3
YyryHa, aqiOMHHHs, OeToHa, JepeBa WAH M3 ADYTHX Jierko paszbypH-
BaeMbIX MaTepuasnos. Hanpasiasioiue npoOKH HMeOT KoliycooGpas-
Hylo umm nonycdepudeckyio Gopmy ¢ raakoit mam pebpucToi no-
BEPXHOCTBIO.

Bawmaxu ons obcaduvix xonown (puc. 16.21) KOHCTPYKTHBHO
BblnosiHaoTes AByx Moaudukaumit Tna b — ¢ dackoit 6es Hanpas-
Ts0melt npobku u tna BII — ¢ HaBUHYMBaeMOM YYryHHOW Hanpas-
Jaouieit npobroit.

OcHoBHble pasmepbl GaumakoB THnoB B u BII npusenenb B
Tabn. 16.35 u 16.36.

223



)

T
AARRRRRANW
!

ML

45° -

Puc. 16.21, Bammaxu 11 06cauniX KONOHH:
a - mn B, 6 - mun Bl

Kopnyca 6aiIMakoB M3roToBJASIOT H3 MaJOYrACPOAMCTHIX CTajedt
HecumoBHbIX ropavekatatsix Tpy6 no [OCT 8732-78, a nHanpasnsio-
e npobxu — U3 ceporo uyryHa Mapku Cul12-18 no [OCT 1412-
79. Pe3nfbr Gauimaka U 11pobxu 110 pasMepaM M Ka4deCTBY COOTBETCT-
BytoT TpeGoBannsam [OCT 632-80.

Ta6bnanua 1635
TexHHuecKHe XapaKTepnCTHKH Galmmakos thna B (cM. puc. 16.21, a)

Ycnosublit ana- Pasmep, MM
Tun Gaw- MeTp obcamnoit Macea, Kr
Maka Tpyos mo FOCT D d L ’
632-80, MM

B-114 114 133 103 200 10
b-127 127 146 115 210 11
B-140 140 159 128 220 12
B-146 146 166 133 220 14
b-168 168 188 156 230 15
B-178 178 198 164 230 17
B-194 194 216 180 240 20
B-219 219 245 205 260 27
B-245 245 270 231 266 32
b-273 273 299 260 300 43
B-299 299 324 285 325 50
b-324 324 35t 308 350 60
B-340 340 365 326 360 65
b-351 351 376 333 400 80
B-377 377 402 359 400 85
B-406 406 432 390 400 90
B-426 426 451 407 320 96
B-508 508 533 494 420 105
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Tabnauua 1636

TexHHHECKHE XaPAKTEPHCTHKH 6ammakos Tina BII (cm. puc. 16.21, 6)
YcoBHbIi Pasmep, mm Macca, xr
AHAMETP
Tun oéca}g{oﬁ am-
GamMaxa TpyOh KOp- | Maxa
wo tocT | 2 d 4 d: ! L'l nya | o
632-80, mu cbope
BII-114 114 133 103 | 110,0 | 85 320 | 500 12,5 22
BI1-127 127 146 115 § 1220 | 95 530 | 530 15,5 26
BI1-140 140 159 128 | 1340 | 95 380 | 560 19,0 31
BII-146 146 166 133 | 1436 | 95 400 | 560 21,5 35
BI1-168 168 188 | 156 | 1656 | 125 | 405 | 625 | 24,0 42
BI1-178 178 198 164 | 172,0 | 125 | 415 | 645 28,5 55
BI1-194 194 216 180 | 186,0 | 140 | 430 [ 655 34,5 69
BI1-219 219 245 | 205 | 2138 | 160 | 460 | 715 46,0 79
BII-245 245 270 | 231 | 2398 | 195 | 480 | 785 52,0 90
BI1-273 273 299 | 260 | 267,7 | 218 | 485 | 800 | 60,0 113
BII-299 299 324 | 285 | 2928 | 250 | 485 | 805 | 65,0 143
bIl1-324 324 351 | 308 | 3193 | 270 | 485 | 865 75,0 154
BII-340 340 365 | 326 | 3462 | 285 | 510 - 75,0 156
BII-351 351 376 | 333 | 346,2 | 305 | 510 | 880 83,0 173
BbI1-377 377 402 | 359 | 370,01 [ 325 | 510 | 960 91,5 196
BII-406 406 432 | 390 | 400,0 | 350 | 510 { 1050 [ 97,0 220
BI1-426 426 451 407 | 414,0 | 368 | 550 - 118,5 [ 259
BII-508 508 533 | 494 | 503,0 { 450 | 550 {1085 121,51 278
Bawmaxu ¢ 6emonnvimu nanpae-
aaowumu npobxamu munoé BK u
BK-T (puc 16.22) cocrosit U3 MeTal- D
JIMYeckoro Kopnyca 7 ¢ uleneBHAHBIMH - —
oTBepcTHAMU 2 ¥ OeTOHHOH Hacaaku - I
3, dopmupyemoll U3 cMecu NopTaaHA- I ///I
LeMEHTA C HAIOJHUTENEM, KaK IPaBH- -
JIO TeCKOM, [ CTPOMTENBHBIX palor. =

Ilpn  sakynopusanuu ueHTpanpHOrO
NPOMBIBOYHOTO KaHaja Bechb IOTOK
NPOKa4uBAEMOIl KMAKOCTU TIpOTEKaeT
4epe3 GOKOBbIEC OTBEPCTHS.

OcHoBHbie  pasmepnl  GauMakos
™Mo BK (¢ xoporkolt tpeyronbHoi
Pesvboit) u BK-T (c Tpaneueuans-
Hoit pespboit Tvma OTTM) npusene-
HBl B Tabs1. 16.37 u 16 38.

Puc. 16.22. Bammaxu 06CcamHbIX KOMOHH TH-
Tos BK u BK-T

83653
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Tabauna 1637

Texuuueckue xapakTepuctHku Gammakos thna BK (cm. puc. 16.22)

Tun 6am- | Y CIOBHBIIt Pasmep HaniMaka, MM
MaKa AHAMETP Maccea, xr
KOJTONHBI, MM D d H H H,
BK-114 114 133 50 300 42 115 15
BK-127 127 146 60 307 45 120 17
BK-140 140 159 70 326 50 130 20
BK-146 146 166 70 334 55 130 22
BK-168 168 188 80 342 60 135 26
BK-178 178 198 90 378 60 135 32
BK-194 194 216 100 390 63 145 40
BK-219 219 245 110 406 74 145 48
BK-245 245 270 120 413 80 145 57
BK-273 . 273 299 130 426 90 150 65
BK-299 299 324 150 432 94 150 73
BK-324 324 351 160 437 100 150 83
BK-340 340 365 170 442 103 150 90
BK-351 351 376 180 455 103 165 97
BK-377 377 402 190 458 106 165 110
BK-406 406 432 200 464 112 165 125
BK-426 426 451 220 494 113 165 140
BK-508 508 533 280 505 125 165 180
Tabanua 16.38
TexHHYeCKHe XAPAKTEPUCTHKH GamMakos THna BK-T
BK-T140, | BK-T146, | BK-T168, | BK-5245, | BJIM-324,
IMokaszateas BK-T140- | BK-T146- | BK-T168- | BK-T245- | BJIM-324-
OTT™M OTT™M OTTM OTT™M OTT™
Ycaosublit gnamerp o6- 140 146 168 245 324
caaubix Tpyb, MM
HapyxHslit anametp, MM 159 166 188 270 351
Bercota faurmaxa, MM 296 298 303 378 390
[unameTp ueHTpajIBHOTO 70 70 80 120 160
OTBEPCTHRA, MM
Macca, kr 16 17 23 53 85

Baimaky-KOpOHKM  BBIYCKAIOTCH
auamerpamu 178, 194, 219 u 245 mm.

TaKxXe Js

16.10.2. OBPATHBIE KJAIIAHDBI V11 OBCAJHBIX KOJOHH

obcamnpix  TpyO

O6parHble KaanaHbl IPUMEHSIOT IS NpefoTBpallleHUst 06paTHOrO
ABMOKEHHs PacTBOpA MNP LUEMEHTHPOBAHUM, NpeJoTBpallleHust GJIoH-
HOTPOSIBJIEHMA Yepe3 BHYTPEHHMI kaHam Tpy6 M obJeryeHusi Beca
obcaqHoll KOJOHHBI TPY6 NpU MOrpyXeHuH ee B OypoBOH pacTBOP-
Kpome Toro, npumeHenve o0paTHOro KJamaHa crocoOCTByeT Mpo~
MBIBKE M OYHILEHMIO 3aTpyGHOro MpocTpaHcTBa or 3aboifHoro U 06+

BaJILHOr O 1lJaMa.
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c. 16.23. Tapeabuarsiit oGpaTHbiit kna-
nan AAA 06cagHBIX KOJOHH

O6paTHbil KjanaH ycTaHaBJIM-
paeTcs B HIDKHeH uyactu obcaamoit
KOJIOHHBI Hal OalliMauHBIM Mart-
pyﬁxom. Jlna pasnu4HbIX YCJIOBMIi
crycka M LEMEHTHPOBaHUS obcan-
HBIX KOJNOHH CO3JaHO HeCKOJIbKO
pa3HOBHIHOCTEH KOHCTDYKUHH 00-
paTHBIX KIIAMaHOB, OTIHYAIOUMXCH
NPUHIIMITIOM  IEHCTBHUS. ITo Buay
3aOPHOTO 3/1EMEHTa 3TH KJaNaHbl
NOAPA3AENAIOTCS Ha Tapesbyarble,
IapoBble U C WADHHPHOH 3aCJIOH-
Koii, ApoccenbHble U AuddepeHuu-
anbHblE,

Tapeavuamutit obpamubiil

- D >
s__%:rr;_w
-~
N
N 3
o Y
| t/.s
3

xaanan (puc. 16.23) cocrout u3 xopryca 5 ¢ MybTOBbIMH pe3bbaMu
no I'OCT 632-80, ceana 4, rapenku 3, wroka 2 W OPYXKUHBL 7.
B co0paHHOM Bujle KJamaH NOABEpraercs NpoOHOMY HaBIEHUIO BO-
aoit, paHomy 1,5 p,, B Tederne 10 mun. Teub Mexxpy Tapeskoil u

CeLJIOM He TOINYyCKAeTCA.

le/l MCITOJIb30BAHUHX KJIAMIAHOB TapejipdaToro THIIa BPeMs CIIyCKa
06Ca,LIHOf/)1 KOJIOHHBl HECKOJIBKO YBEJIWYHUBAETCA HU3-3a H606X0}.IHMOCTH

€€ MepruoauYCCKOro 3arnojHeHusa HpOMbIBO‘{HOl‘;l XHIKOCTBIO.

OcHoBHbIe TapaMeTpbl OOPAaTHBIX KJIAaNaHOB TapeibdaTOro THIIA

npuBeneHsl B Taba. 16.39.

Tabauna 1639

Texmmueckue xapakTepHCTHKY 06PaTHBIX TapedbyaTbiX KAAMAHOB (cM. pue. 16.23)

Tun knana- | Ycaosueiit ana- Paamep, mm Hasaenne
pabouee, Macca, xr
Ha MeTp TpyOBI, MM D I MIla
02-127 127 146 226 6,4 13
02-140 140 159 233 6,4 14
02-146 146 166 245 6,4 15
02-168 168 188 255 6,4 17
02-194 194 216 280 6,4 27
02-219 219 245 300 6,4 33
02-245 245 270 335 4,0 40
02-273 273 299 315 4,0 46
02-299 299 324 325 40 52
02-324 324 351 345 4,0 61
02-351 351 376 360 4,0 67
02-377 377 402 365 4,0 71
x

8*
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Puc. 16.24. Knamasnn! oGpaTHble fpoccebHbIe:
a - UKO/J-1, 6 - UKOA-2, 1 — xopnyc, 2 — Koabil0 HaKMMHOE, 3 — HeMEHTHbI
cTakan, 4 — waiiba paspesHas, 5 — amagparma, 6 — BTyJXa, 7 — mwap, § - orpaHHyYH-
Tesn, 9 — membpana, 10 — apocces, 17 — KonbUO yTopHoe

Tabauuna 1640
TexuuueckHe XapaKTepHCTHKH o0paTHbIX KlalaHoB ApocceabHoro Tuna KO

(cMm. puc. 16.24)

YenoBublit Auamerp | Hapyx-
Iame OTBEp- HBIIT
Tun xnanmana (:g‘camiz% wapa ? cTHSA nuamerp I[m::‘a L M:}xgca,
633 M MM Apocced, | KaamaHa
TPyDRL MM D, mm
HKO/-114-1 114 45 10 133 290 11,0
LIKOA-127-1 127 45 10 146 330 14,0
LUKOJ-140-1 140 76 10 159 350 17,0
LIKOA-146-1 146 76 10 166 350 19,8
1IKOJ-168-1 168 76 10 188 350 25,0
[IKO/J-178-1 178 76 20 198 325 29,5
HKOI-194-1 194 76 20 216 325 32,2
HKOA-219-2 219 76 20 245 318 39,0
1IKO/-245-2 245 76 20 270 365 57,2
LIKO-273-2 273 76 20 299 340 58,6
HKOX-299-2 299 76 20 324 345 66,3
HKO/M-324-2 324 76 20 351 350 76.5
HHKO/-340-2 340 76 20 365 350 82,0
HKOA-351-2 351 76 20 376 365 86,4
HKOA-377-2 377 76 20 402 370 96,0
HKO/-406-2 406 76 %8 432 374 102,8
LIKO/J-426-2 426 76 451 380 115,
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Tapanua 1641
TexuHuecKHe XapaKTepHCTHKH o6GpaTHbIX kaananos THna NKOJ-T

— LKOJI-T140, IL111<011-T146, uxoa-gw&
HKO/A-T140-|LIKOA-T146-{IKO-T168- N )
[oxasaTens OTTM, OTT™. | orry, |04 IKOA
IKOA-T140-{IKO4-T146 {LIKOA-T168-
OTTT OTTT OTTT
—
MaxkcnMatbHoe pabo- 25,0 25,0 25,0 13,0 10,0
yee nasaenne, MITa
VenoBHBiL  aHaMeTp 140 146 168 245 324
obcanublx Tpyd, MM
HapyxHblit  auamerp, 159 166 188 270 351
MM
BuyTpenHitit  AnaMerp 118,7 124,7 144, 220,0 300,0
KOpILYCa KjlanaHa, MM
JitaMeTp 15apa, MM 75,0 75,0 75,0 75,0 75,0
BrIcOTa Kjiamana, MM 360 360 360 400 400
JluaMeTp UeHTpaIbHO- 70 70 80 120 160
o OTBEPCTHS, M
Macca, Kr
OTTM 17,8 19,2 23,0 62 92
OTTT 19,3 21,0 24,0 - -

Knananvt obpamnvte dpoccensnvie munoe I[KOA (puc. 16.24)
(IKOI-1 u UKOA-2) u IKOJ-T npeaxasnaueHbl A4Js HeNpepbiB-
HOrO caMosanojHeHus o0CaZHOH KOJIOHHbI NPOMBIBOYHOH JKHIKO-
CThIO, MPEROTBPALLCHUS [BUXKCHHMS MPOMBIBOYHON J>KHAKOCTH WJIH
IleMEHTHOTO PacTBopa M3 3arpybbs B KOJMOHHY MOCTE €€ LieMEHTHUPO-
BaHUS, a TaKXKe [Js YIopa LEeMeHTHPOBOUlioH pa3lesuTenbHo
npobku. OcHoBlible mapamerpbl o0paTHbIX kjaanaHoB tunos [[KO/]
(c Tpeyroasroit pessboit) u IIKOJA-T (¢ Tpanenennaibiol pesbboit
tina OTTM) npuBezseHb! coorBeTcTBeHHO B Taba. 16.40 u 16.41.

16.10.3. HEHTPATOPBI IIPYKHUHHBIE

OteyecTBeHHOH MPOMBIILJIEHHOCTBIO BBIMYCKAIOTCS TPYXXUHHbIE
uenrtparorst Tunos 1L u UII-T, npeaHa3HadeHHble ANS LEHTPUPO-
BaHMS 06CA/HBIX KOJOHH MpH CIIYCKE U 1leMEHTUPOBAHMU MX B CKBa-
XHHe B yCJ0BMAX 3kcInyaTtauuu. IIpuMeHeHMe LleHTPaTOPOB IO3BO-
JfieT TMONYy4UTh DPaBHOMEPHBIH 3a30p Mexay obcagHoH Tpyboit M
CTeHKaMy CKBaXXUHBI, YTO MUCKJIIOYAET BO3MOXKHOCTb KOHTAaKTa MeXIy
HUMM 1 BO3MOXHOCTb 00€cnedMTb TMOMHYIO M3OMALMIO LEeMEHTHBIM
PactBopomM, 6e3 pa3pbiBa, a 3HAYMT, CYLECTBEHHO NPOLIHUTbL CPOK
Cayx0b1 TPy6 32 CYCT YMEHbIUUIEHHS CKOPOCTH KOPPO3HH.

Heumpamopvr munoe III] u III-T u IIITH vcnonb3ylOT Kak B
BEDTUKaNBLHBIX, TAK M HAKJIOHHO HalpaBJeHHBIX ckBakuHaxX. Ocepast
Harpyska, Beigep)KMBacMasl KperJieHHEM OrPaHMYHTENBbHOTO KOJbL@A
Bcex nyentparopos, 12000 H.
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Puc. 16.25. lenTpatop npyxHHHbLIH T™Hna it
ansa obcanHsix Tpy6

Uentpatop tuna ITI[ (puc. 16.25) onesaercs Ha obcanHylo TpyOy
W COCTOMUT M3 CerMEHTHOM NeTau 7, NPpYyXUHHBIX MaHOK (peccop) 2,
CTOMOpHOro koaslia 3, kMoya (KAHH BUTOi) 4 1 ocH 5.

OcHoBHBIE TapaMeTpbl IIPYXXMHHBIX 1eHTpaTopoB Tunos I111,
III-T u IITH npuseaeHs! cooTBeTCTBeHHO B Tadn. 16.42-16.44.

IlenTpaTopbl, 3aKkperuieHHble Ha o06cagHON KoJOHHe (pH-
Gau3nTeNbHO uepes Kaxjibie 10 M) ¢ NMOMOHIBIO CTONOPHBIX KoJell
M BHUTBIX KJIMHbEB (K/I0Yeli), CIyCKAalOTCS B CKBAXHHY, 3allOJHEH-
Hyl0 OypoBbIM DAcTBODOM, X pPa3MeIlalOTCS B KOJBLEBOM I1pO-
CTPaHCTBe HMHTEpBaNa 3ajieraHus MPOAYKTUBHOM TOJILM, 3allojHsie-
MOM 3aTe€M TaMIIOHaXHbIM pacTBopoM. CKBaXuHa MOXeT ObITh
MCKPMBJIEHA, C KaBEPHO3HBIMH CTE€HKAMH M MOKPbITA TIMHUCTOH
KOPKO#,

IInoTHOCTb GypoBOro pacTBopa MoseT gocTHrath 2400 Kr/m .

Bo us6exaHue OXpPymuMBaHMsS Martepuasa peccop TemIepatypa
OKPY>XalolleH CpPeAbl NpPU CIIyCKe LIEHTPATOPOB B CKBAXKHHY JOJIXKHA
ObITh He MeHee —35 °C, B ckBaxuHe — He Gonee +200 °C.

Peccopbl 1EHTPaTOPOB BBIMOJHEHBI M3 OTOXKEHHOU DPeccOpHO-
NpYXuHHOM cTanu Mapku 650, noxseprHyToil A0NONHMTENBHONR TED-
MooOpaboTke. ITO MO3BOJSAET AETANAM 1IEHTPAaTOpa COXPaHATb CBOIO
dopMy nocsie ceMukpaTHoH XedopMallUH C MaKCHMaslbHOHW paaHalb.
HOW Harpyskoil — o KacaHust Tena TpyoObL.
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Taé_y]"lla 16 42

eXHHYECKHE XapaKTePHCTHKH MPYKHHHBIX ueHTpaTopos THia 1111

POTKHHCKOFO 3aBo/ia

amManbHOI Harpy3ke, MM,
ge boaee
TemmnepaTypa xpaseHns, °C
Yucao peccop
Macca HEHTPATOpa, Kr, He Bo.tee

Ot -50 mo +60
6
9,2

INokazarens 1L12-146/216 | 11112-168/216 | LI112-245/295
HapyHbIit AHaMeTp, MM 225-240 244-262 320-340
BHyTpeHHHIT AHAMETD, MM 148-150,5 171-173.5 248-251
MakcHMalbHas paAHaTbHast Ha- 8,0 (815) 8,0 (815) 10,5 (1050)
py3Ka, kH (krc)

MakcuManbHas oceBas Harpysxa, 1,2 (1200) 1,8 (1800) 1,8 (1800)
kH (xrc)
JlebopMailiit 1pit MAKCHMATbHOM 2 2 2

Ot -50 ao +60
6

10,5

(0] —508no +60

16,0

Tabnuua 1643

TeXHHYeCKHE XAPAKTEPHCTHKH NMpYKHHHLIX HexTpatopoB THa II-T xoHCTpyKuMH

000 <«Hedreraamam ~ Texuonornus

[ToxasaTens LILI-T 140 | LLI-T 146 | IILI-T 168 | II-T 245 | UII-T 324
HapyxHullt xuameTp, 270 275 300 370 445
MM
BuyTpenuuit guameTp, 142 148 172 249 329
MM
JuaMeTp ckBakuMl, 216 216 216 295 394
MM
Maxcimanbhan Ha- 12,0 12,0 12,0 13,5 18,0
rpy3ka, xH
Macca, xr 8,0 84 9,9 14,2 18,7

Tabauuya 1644

Texintueckue XapaKTEPUCTHKH TPYXKHHBIX IeHTpatopoB T™ia IITH koucTpyxuym

CIl 3AO «Yamyprckue fosoTas

[Tokazatens

LITH-102/140

LUITH-114/140

Ycnosuwit qnametp ofcanHoil KoJdoHHbI, MM
" 2KCHMaNbHBI JHAMETDP MO KO/ABLAM UEHTPATOPa,
M
Jonyctumuiit itepsan AMAMETPOB CKBKHHBI, MM
AKCMMaflbHast paaMatibHasl Harpy3ka Ha ieHTpa-
Top, kH (xrc)
aKCHManbHast oceBast Harpy3ka Ha ueHTpaTop,
kH (xrc)
HCI0 NPYXHHHBIX M1aHOK
HICOTa (A14HA) HEHTPaTOpa, MM

Macca UEHTPATOPA CO CTOTIOPHBIM KOJIBLOM, KT,
He Gonee

102
113

139-145
0,32 (320)

1,0 (1000)
6

330
2,5

114
127

139-145
0,4 (400)

1,0 (1000)
6

310
25
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6 Puc. 16.26. Ilentparopy

o xectkue THNa 93 ¢ ake.
\Tﬁ HEHTPHKOBBIM  KpeILICHueN
Ads 06CaIHBIX KOMOMH pua.
MeTpoM 146 M 168 My g

HKT:

a - c¢ oaHoii UEHTPHpYIouef;
BTyaxkoll, 6 — ¢ IBYMS ygey-
TPHPYIOUINMH BTYJIKaM1

AR AMAALLLLA AL AR

AR AR

e

S

T |
E

g_ _f“_f?i o

[ Taewwans

Henmpamoput scecmrxue muna L[I3 (puc. 16.26) ¢ akcueHTpH-
KOBBIM 3allelljieHueM MpeAHa3Ha4yeHbl A/ YCTAHCBKW Ha JIOGOM Mec-
Te obcapnbix TpYO avamerpoM 146 u 168 MM M HacoCHO-KOM-
MPECCOPHBIX TPYy6, B TOM 4MCJie B IPOLECCE X CMYCKa B CKBAXUHY H
obecreynBalOT KaueCcTBEHHOE KpenueHMe B WHTepBaje 3alleraHus
MPOAYKTHUBHBIX OTJ0XKEHUH.

Hexnrpatop tvna L[O3 cocTouT M3 ABYX OCHOBHBIX BTYJIOK, CO-
CAMHEHHBIX MexXay coboil KoronHuTeNbHON TpeThell, BbIIOJHEHHOHN C
akcueHTpucuteToM. [lentparop T™Mna 1133 paspaboran B aByx BapH-
anrtax KoHcTpykuuu — 1133-1 (¢ onHoll uexTpupylouiell BTyKOH)
1193-2 (c AByMsl HEHTPUDPYIOUUMH BTYJIKAMH).

16.10.4. YCTPOMCTBA I CTYIHEHYATOIO NEMEHTHPOBAHH A
OBCA/IHBIX KOJIOHH

Yempoticmea munos YCII u YCL1 (puc. 16.27) npexnasHaueHbl
ANs CTYNEHYaTOro LEMEHTHPOBAHUSA CKBaXXMII NMpPU Haiuduu 30H 10
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Puc. 16.27. Ycrpoiicteo o YCI{ u YCII{ ans cTynmeHvaToro ueMeHTHPOBAHHA
CKBAYKHH;

1 - nepeBoannx BepxHutil, 2 — Kopnyc, 3, 710 — BUHTHL cpe3Hble; 4 — KaMepa BepXHAS;
~ TMAB3a, 6 — BTY/IKA BePXHAA; 7 — 30.10THHK, § — OTBePCTHA INPKYIAUMOKHbIE, 9 —

BTyaka uuoxuag, 77 — dukcatop, 72 — Koaslio, 13 — kamepa HIDKHAS, 74 — KOJbUO

Ynopuoe, 15 - mepeBoaHMK HipKHMIT, 76 — npobka BepxmaAs;, 17 — npobka magawouas;
~ npobka HiKHAA, 19 — MaTpyBOK ¢ YNOPUBIM KOTBLOM

TToleHns B MHTEPBaje NOAbEMA TaMITOHAXKHOro0 pacrBopa 3a obcan-
HOR KonoHHOI.

Yerpoiterea Tuna YCIIt BBIMyCKAOTCA O] 00CAZHBIX KOJOHH
Adametpom ot 140 g0 273 MM, a Tuna YCII1 — ans KosoHH Auamert-
PoM or 299 no 340 Mm. TexHuyeckue XapakTEPHCTHKH YCTDOIICTB
Thnos YCI[ u YCII1 npusenenst B Tabn. 16.45.
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Tabanna

16 45

Texunveckue xapakrepucTuku ycrpoiiers tunos YCIl u YCII1

IsaMeTp ob- Ha " B « | Janna yerpoii-
" ! PyAHBI HyTpeHHuit
Tun y;:poncr- can[gglé?né);zbi mmmg-rp yer- lllla}h,d?Tp yer- cr:a B pabouen
no 80, MM poitcTea, MM poiicTBa, MM D.'IO;K;:HH}{‘

YCII-140 1397 173 121-124 950
YCII-146 1461 178 127-130 950
YCII-168 168,3 200 147-150 950
YCII-178 1778 209 157-160 950
YCII-219 2191 250 195 1150
YCII-245 2445 273 220 1150
YCI1-273 2731 305 250 1150
YCII11-299 298,5 335 275 1030

L

b deKTUBHOCTL MpUMeNlelusi YCTPONCTB [OATBepXK/elia NpH lle-
MCHTMDPOBaHMU CKBAKHH Ha MeCcTopoxaeHusx 3anaaHoi Cubupu.

Mydpma yemenmupogounan eudpasauneckas muna MIT (puc.
16.28) ycraHaBAMBAETCA B COCTaBe TPy6 o6CaiHOM KONOHIbL H Npes-
Ha3Hadella [AJs1 CTYIEHYAaTOTO WM MalDKCTHOTO Il€MEHTHPOBaHUSA
CKBaXHH (COBMECTHO ¢ 3aKOJIOHHBIM MakepoM). Mydra cocTouT ua:
UMJIMHAPUYECKOTO Kopriyca 74 €O cTylleliyaToil HapyKHOil IToBepxHo-
CThbI0 U BBIMIOJHCHHBIMM Ha HEM pajfiHaJibHBIMU OTBEPCTUSIMU 7, Nepe-
KPBITBIMM Y/2JICMbIMUM HakKNaAkaMK 9; pasMelleHHOM (1a HapyKHOU
1oBepxHocTH Kopiiyca auddepeHiMansHol BTYJIKH 8, KOAbICBOIO
1lpy&KuHHOro ukcaropa 4 auddepeHUHaNbHOI BTYJKH, HEPCKPLITO-
I'0 KOJBLUOM J, NPEAOXPaHSIOUIMM (UKCATOP OT HPCKACBPEMCHHOIO
cpabaTblBaHUA Cpe3Horo BUHTA 20, y/alelHOro nocajo4Horo ceina 2,
3aKperJeHHoro B TIPOXOAHOM kaHajle My(dTbl CPE3HbBIMU BUHTAMH 6.
KpoMe Toro, umerorcs AOMONHHUTenbHAs BTYJAKA 15, pa3MeilleHHas B
KOJIbileBOH nosiocty 12 Mexay kopnycom 714 u auddepenitnansHoi
BTYJKOM 8 M coedvHeHHAs C KOPNYcOM CPe3HbIM BUHTOM 76; palu-
anbHblc KaHalbl 27 B Kopnyce 74, rnepekpbiThie oOpaTHpIMM KJama-
HamMu 10; yriop 17 ana Bryaxku 75, FepMerusauus B mydre obecne-
YMBAETCST YNJOTHUTENbHBIMH KosbliaMu 73. B ceane 2 BbinonHeHbl
pazMasibHble OTBEPCTHS 22, COBMeELIEHHBIE C LEEMEHTUPOBOYIILIMH
OTBEPCTHSMM 7 B Kopiiyce MydThl. Mexay ceanom 2 u kopnycoM 74
yCTaHOBJIEHBl yINIOTHUTENbHbBIC MaHXKeTh 7. B Bepxueit yactu ycT-
poiicTBa pasmeluieHa Mydrta 78 obcagHolt TpyObl. YcrpoicTBo NpH-
coeautsierca k 00cafHof KOJNOHHE € TMOMOMIbIO pe3bObl obcaaHbIX
Tpy6 o TOCT 632-80.

OTAHYUTENbHBIMU  OCOOEHHOCTAMM KONCTPYKIMH MyGhThl THMA
MIIT siBasioTca Maznas TOJIMHA ee CTeHOK 6e3 yiep6a Aas Mpo4HO-
CTH, COOTBETCTBCHHO M yMeHbIUEHHbIH HapyxHBIi AuameTp MyQpTPh
4TO II03BOJSET WUCHOAb30BATh ee JJS UeMeHTHUpPOBaHMsA MOTaiiHOH

234



18

17
16

15
14

13

20

| ——
N
™
/
7
Py By g
NNW AL N %D IS

Puc. 16.28. Mydra uUeMeHTHPOBOYHAS
THipaBamveckas tina MIIT:

1, 19 ~ peabba obcamupix Tpy6; 2 — cemxno
Nocagoynoe; 3, 11 — Mamkera YNNOTHH-
TenabHast; 4 - ukcarop BTYAKH, 5 -~
koneno; 6, 16, 20 — BMHT cpe3Hoir; 7 —
OTBepCcTHE LEMEMTHPOBOYHOE; § — BTYJKa
Auddepennnatenan; 9 — Haknanxa; 70 ~
Xnanad obparumil; 72 — noNoCTb koble-
Bag; 13 ~ KOJABLO YMJIOTHHTeNBHOE, 14 —
kopnyc, 15 - Brynka;, 77 — ymop; 18 -
MydTa; 271 - kawan paananisHmiy 22 -
OTBEpPCTHe pasHaibHOe B Cellte
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Puc. 16.29. MydTa uementnposounas
ruapasmdeckas tHma MIII1  koHcr-
pyxuns OAO HIIO «BypoBas Texmu-
Kas:

1, 18 ~ pe3sba NMpHCOEXHMHHTeAbHAs; 2,
9 — BHHT cpe3HoM; 3 — KPHBIIKAa HHX-
Has; 4, 5, 7, 16, 19 — orsepcTiA pamu-
albHble; 6 — BTYJAKa MNePeKPHBAIOIIast;
8 — wMmamxera; 70 — xopnyc My¢TH
LeMeHTHPOBOYHOM; 17 — KOHTeltHep; 12,
14 — dukcatopn;; 73 — Kpuluka Bepx-
Has; 15 — wrudt cpesnolt; 17 — Mydra
obcatHoil KOJOHHBI

Kononnbl. KpoMe TOro, B3ameH NOCA/IOYHBIX ceflesl B MPOXOIHOM Ka-
Halte uMmeercss KOHTeiHep, MajaloLIMil B Mpouecce UeMeHTHPOBaHUSA
Ha 3a60ii ckBaKMHBI BMeCTe C Pa3MellaeMbIMH B HeM MpPOAaBOYHBLIMM
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npobkaMM, YTO MCKIIOHAeT HeobXoauMocTh pa3bypuBaHUs Mydry
nocsae Q311

Ocobennocrbio npuMeHenuss MybTol Tvna MIT sBasieTcs neof.
XOAMMOCTb cO3laHusA nepenaja Aasnenuss B 1 MIla B unrepsane ee
YCTaHOBKHU IS OTKPBITHS LEMEHTHPOBOYHBIX OTBEDCTHH MYyTeM 3aka.
4YMBaHHA B KOJIOHHY BOJbl B KOHLle MPOAABKH TaMIIOHAXXHOI'O PacTBo-
pa mepBoOif CTYNEHH LUEMEHTHDOBaHMS WJM MOBLIIEHUS NABIE€HUs g
3aTpy6HOM NPOCTPaHCTBE Yepe3 OTBOA YCTbEBOTO MpEBEHTOpa (Taby
16.46).

My¢pma yemenmupogounan eudpasauuecxana muna MI{1 (puc,
16.29) npeanasHayeHa /1A CTyNeHYaTOrO LEMEHTHPOBaHUS obcambix
KoJioHH B ckpaxxuHe. Mydrter Tuna MIII'1 otanvaiores ot Mydr ti-
na MIT nonubiM ruaponpusosioM paGoyero nepekpsIBalollero opra-
Ha — BTYJKH.

Tabanua 16.46

Texunyeckre xapakrepHcTikd My Tt THIa MIIT KoHCTpYKI1H
OAQO HIIO «Byposas rexmkar

Juamerp obcaauoit TpyOnl, MM
127 | 140 | 146 | 168 | 178 | 194

Tloka3arens

Hapyxnuiit aimaMetp kopnyca, MM 142 | 155 | 164 | 186 | 198 | 216
JuaMeTtp npoxoaHoro kawata, MM, He Mexee | 106 | 119 | 124 | 144 } 155 | 172
MakcuManbHoe BHYTpeHHee naBiaedme Ha| 60 | 59 | 59 | 53 | 56 | 55
mydry KpaTkoBpeMenHoe, MIIa
MakcumanbHoe BHYTpeHHe JaBnenne Ha| 47 47 48 42 45 43
MydTy ainrenshioe, Mila
MaxkcHMaZTlbHOe HapyXHoe JaBleHuMe Ha| 44 43 43 39 42 40
mydTty arurensroe, MIla
MakcnmaabHas pactArnBalom@as Harpyska,| 13 18 24 30 31 31
kH
JlnHa, MM, He Gonee 720 | 760 | 730 | 750 | 750 | 760
Macca, kr, e 60:1ee 35 40 45 55 60 70

Mpomonxenue tabn 1646

AnaMerp obcaanoii TpyOnt, MM
219 | 245 | 273 | 299 | 324 | 340

Hapyxuntit 1aMeTp Kopnyca, MM 242 | 266 | 294 | 322 | 350 | 365
JnaMeTp TTPOXORHOrO KaHana, MM, He Menee | 194 ( 218 [ 253 | 274 | 302 | 318
MaxkcuMaTbHOE BHYTpeHHee JaBleHHe Ha| 58 47 45 43 43 42
MydTy KpaTKoBpeMeHHoe, MIla
MaxkcuManeioe BHyTpeHHe jaBieHHe Ha| 46 38 36 35 35 34
mydry artutenbHoe, MIla
MakcuManbHoe HapyxHoe faBiewne Ha| 42 | 35 | 33 | 33 [ 32 3t
mMydTy aanTenstoe, MIla
MakchMatbHad pactarnBamas Harpyska, | 40 | 485 28 45 44 43
kH

[Mokazatens

Jlmina, MM, He Gonee 780 | 780 | 780 | 730 | 730 | 730
Macca, kr, He bosee 100 | 100 | 100 | 125 | 120 ’@J
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Tabnnua 16.47

TexHHYECKHE XaPAKTEPHCTHKH MydTer MIIT1-168 koncTpykuuH
0AO HIIO «Byposas texiuikar

MT11-168
ITokasarennb
Bapuant | Bapuanr [[
HapyXHBIil IHaMETD kopnyca, MM, He Bonee 188 195
JlnaMeTp TIPOXOAHOTO KaHATa [OCTE YAATEHHA KOH- 144-150 144-150
Teitnepa ¢ npobkaMH, MM (1o TpeboBaHMIO 3aKa3u1IKa)

Mydra tvna MIII'1 cocrouT M3 xOpnyca ¢ pagHabHBIMHM OTBep-
CTMSAMH, Pa3MELIeHHON Ha ero HapyXHOH MOBEPXHOCTHM CTyneH4YaToi
niepeKphIBalollled BTYJKH C paaHaibHBIMH OTBEDPCTHSAMM H I0JIOrO
MIMHAPUYECKOro KOHTeHHepa €O CTYNMEHYAThIMM BHYTpeHHel M Ha-
PYXHOi MOBEPXHOCTSIMHU, Pa3MELEHHOr0 BHYTPU KOpIyca M CBSI3aH-
HOTO C MOCJeIHUM Cpe3HbIMHM BUHTaMHM. Ha HapyXHOI noBepXHOCTH
KOpIIyCa, BBIIE M HMJKe BTYJKHM M YaCTHYHO ee NEPeKpbIBasi, ycTa-
HOBJIEHB! BeDXHSI M HMXHAS kpbiuikd. CTyneHyaTol ¢opMbl BTy/Ka
CBSI3aHA C KODITyCOM Cpe3HbIMM BHHTaMH. B BepxHeil yactu BTYJKH,
MEXAY Hel M KOphycoM padMelleHbl (HKCAaTOPb!, NMPUYEM BEPXHUH
¢duKcaTop cBfi3aH ¢ BTYJKOH TapMpOBaHHBIMU CDe3HBIMM WITH(TaMH,
a HIKHUI ¢dukcarop cBf3aH ¢ Heil HepasbemHo. Ha HapyxHO#R no-
BEPXHOCTH KOPIlyca Bblllle BEPXHEro M HHKe HHXHero (ukcaTopos
BbINOJHEHbI KOHYCHblE MPOTOYKM, OTBETHbIE OTOTHYTBIM BHYTPb Je-
nectkaM ¢ukcatopos. B kopmyce Bblllle B HHUXe BTYJKH BBINOTHEHbI
pagvanbHble OTBEPCTHS JIS MOjBona K BTyJke M3 obcamHoil KojoH-
HBI YTIPaBJSIIOLIErO AaBeHHs XHUAKOCTU. B BepxHell yacTu koplyca ¢
HHM cBsi3aHa MycdTa obcanHoil komoHHBI Ha pesbbe obcaanbix TpYO.
B xonTeiiHepe, 3arepMeTH3MDOBAHHOM B KODIyCe MaHXETaMH, Bbl-
NosHeHbl palManbHble OTBepcTHA. B cocraB 06caaHoil KOMOHHBI
Mydta tHna MIII'1 Bxioyaercs ¢ MOMOUBK NPHCOEIHHUTENBLHBIX
pe3bb. Tepmeruzauns mydtser tHna MIT1 obecneynsaerca pesuto-
BBLIMH YILIOTHUTEJIbHBIMH KOJIBLIAMH KPYTJIOTO CEeYeHHSI.

OcnosHble TexHHyeckHe napamerpbl MydTer MI[I'1-168 npusene-
Hbl B Tabn. 16.47.

16.10.5. YCTPOMCTBA IS CIIYCKA
H NEMEHTUPOBAHHS KOJOHH CEKIMSIMU

YerpoiicTa (pasbeAMHUTENN) CayXaT ISl COycKa obcagHbIX Ko-
JIOHH CeKIMAMH MM CMyCKa MOTAMHBIX KOJNOHH NpH noMoiun Gy-
PumbHBIX Tpy6. IIpuHumMn paboThl pa3benuHHTENEH OCHOBaH Ha Hc-
NONb30BaHMM JIETKO OTBMHYHMBAEMOro JIEBOro pe3bboBOro coeluHe-
HUY, npy nOMOIIM KOTOPOro mocje CMycka W UeMeHTUPOBaHUS 06-
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Puc. 16.30. ¥Ycrpoiictso
tana [IMII ana cmycka xBo-
CTOBHKOB:

1 — sarnaymxka; 2 - nepeBoa-
HUK JeBotil; 3 ~ Mydra; 4 -
Kopmyc; 5 — map; 6 - nia-
CTHHA, 7 — aMopTH3aTOp; & —
KJaanaH, 9 — 3JeMeHT ynJioT-
HUTeABHMI, 70 — mniamkmy;
11 - Kxo7bua YNJAOTHHTEIb-
Hute; 12 — nepeBomHHK; 13 -
3araynika

N
\
N
|
9 \ \
LV
10

"N

Y7,
l'[

Puc. 16.31. Ycrpoiicrso mna [IMIIII ana cnycka,
LeMEHTHPOBAHHSA H NOJBECKH XBOCTOBHKOB:

1, 11 ~ 3araymka; 2 — nepeBOAHHK JeBuil; 3 ~
BMHT cpe3Hoil; 4 — mpobka moamecHas, 5 — xnamaH
BNYCKHOM; 6 - 3J€MeHT YIUTOTHHTeTbHMIL, 7 ~
n1amwki; 8§ — KOABUA YILIOTHMTENbHBE; 9 ~ KOpNyC;
10 - mepeBORHHMK HivKHuiY; 72 — mpobka nporaBo4-
Han; 73 — npobkKa pazneuTebHan



cagHO# KoJIOHHBI ocBoGoxnaercss 6ypunbHas kosonna. Mmorna, Bo
y3bexative apapuid, NPUXOANTCS OCYWIECTBJIATh CMYCK KCIUTyaTalH-
OHHBIX KOTIOHH CEKIIMSIMH B [y60KHe CKBaXHMHBlI C OCNOXHEHHBIMH
[e0JIOTHUYECKUMH Y CITOBUSAIMH.

OTeuecTBEeHHO TPOMBILIIEHHOCTBIO BBITYCKAIOTCA pa3belrHHTe-
JM Pa3NMYHBIX KoHCTpykumit nox wudpamu [IMII, ITMIIIL, IIPK, P,
PK3, PPC, PCX, YCIIOK, LIPY u np.

Yempoticmea muna IIMII (pvc. 16.30) npennasHayeHs! sl
cNycKa Y TOBECKH XBOCTOBMKOB C (HUIbTPaMH B MHTEpBaJle NPOAYK-
TUBHOH 30HBI CKBaXKHMHBI MPH 3aKaHYMBAHUMU ee C OTKPHITBIM 3a00eM.
Ycrpoitcta TMna [TMIT paspaboTanbl M BbinycKatoTcsi [J1si XBOCTO-
BuKOB U3 Tpy6 nuamerpom or 101,6 g0 127,0 MM. OcHoBHbIE TEXHU-
yeckMe xapaktepucTHku ycrpoiicts tvna [IMII npusesenst B Taba.
16.48.

XBOCTOBHK € yCTPOHCTBOM, YCTAHOBJIEHHOM Ha €ro BepXHEM KOH-
ne, cOyckaeTcss B CKBaXHMHy Ha OypHIbHBIX Tpybax AMaMeTpoM
89 MM. KoHcTpykTHBHasi HaleXXHOCTh YCTPOHCTBA COYeTaeTcsl C He-
CJIOKHOH TexHOJIOTHeil ero cmycka M yCTaHOBKM B HMJKHeH yacTH
npeablayueit 06cafHOi KOJOHHBI.

IddextuBHOCTE NpuMeHenus ycrpoitctsa tuna [IMII npoepena
M NOATBEPXKICHA MPH KPerJIeHUH ckBaxuh B 3anajHoil Cubupu.

Ycempoiicmeo muna IIMIII] (puc. 16.31) npeanasHa4yeHo aas
CIycKa, LIeMeHTMPOBaHHs ¥ MOABECKH XBOCTOBHKOB B HMJKHel 4acTu
3KCTUTyaTallHOHHON KOJIOHHbI NP KPenjeHWH OCHOBHOTO M JOMOJHH-
TEJIBHOTO CTBOJIOB CKBaXUHbl, YcrpodcrBo thna [IMIILL paspabora-
HO U BBLINYCKAETCS [/ XBOCTOBMKOB nuaMetrpom 114,3 u 127 Mmm.
OcHoBHBIE TEXHMYECKHE XapaKTePUCTHKH ycrpoiicts TMna I[IMIILL
npusenes! B Tabn. 16.49. XBoCTOBHK € TEXHOJOTMYECKOM OCHACTKOM
Ha ero HWXKHeM KOHLE M yCTDOHCTBOM Ha BepXHEM KOHUE CIyCKAaloT
B CKBaXXMHy Ha OypuibHbix TpyOax auamerpoM 89 mM. Kowmcrpyk-
THBHAst HA/IE)KHOCTb YCTPOWCTBA COYETAETCS € TEXHOJIOTUYECKOM

Tabanua 1648
Texioryeckne xapaktepucTixy ycrpobicrs Tuna [IMII

duamerp | Jdnamertp Buytpen- | launa ycrpoiictsa
ycTpolicT- | obcagtoi Hapyx- Hult ama- B paboueM nono-
. Ba (6e3 KOZIOHHH!, Hbni METP YCT- KEHHUH, MM
Tun yerpoiict- | yyera B KOTODOIi AHAMeTp goﬁcrna C 5
Ba pasbypn- | ycTaHaB- yeTpoii- (6e3 yuera nJ:ze?-m Jxea?ro
| e | e | o | e
MM BO, MM HHKA), MM Kom BOAHHKA
[IMIT-102/168 | 101,6 168.3 136 90 1080 805
IIMII-114/168 1143 168,3 140 97-100 1080 805
NIMI1-127/178 127,0 177.8 150 106-110 1080 805
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Tad1uua 1649
TexnauyeckHe xapakTepHCTHKH yerpolicrs THna TIMIIIL

Juamerp | Tuamerp Buytpen- | /Lmtna ycrpolictea
ycTpoiicT- | obcaanoit Hapyx- nuif aua- | B paboveM mono-
. Ba (be3 | KOJOHHM, MBIt MeTp ycT- EHWH, MM
Tun ycrpoiter- ydeTa B KOTOpOM AMAMETP olicTBa —]
Ba pasbypu- | ycraHa®e- yCTpOii- (6e3 yueta | C neBbIM Bea
BaeMbIX THBAETCS | l1pn mm | JIEBOTO ntepe- J1€BOr0
netaneit), | ycrpoficr- ’ nepesoji- | BOAHM- nepe-
MM BO, MM HHKa), MM KoM BOANHKA
NMII-102/168 101,6 168,3 136 30 1080 805
MMI1-114/168 1143 168,3 140 97-100 1080 805
IMI1-127/178 127,0 1778 150 106-110 1080 805 N

NpOCTOTOI ero NpUMeHeHHs NIpU cIlycke, LEeMeHTHPOBaHWM M Nof-
BeCcke XBOCTOBMKA TIpU kpenyieHHH ckBaxuubl. Hanbonsumit addexr
AOCTHUraeTcs MPH KpPenJieHHH XBOCTOBMKAMM JIOTIOJHHTEIbHBIX CTBO-
JIOB CKBAXKHH.

Pazsedunumens xynauxoevtii muna PK3 ¢ eudpasnunecxum
3ameopom (puc. 16.32) npeaHa3Hauen 1A CNycka B CKBaXHHY
noTailHbix 00CaJHBIX KOJMOHH (ceKUMi) M 11eMeHTHPOBaHUA B CJIOX-
HBIX TOPHO-TEOJIOFMYECKUX YCIOBUAX C TeMmnepaTypoi Ha 3aboe 1o
150 °C. KoHcrpykuus pasbeauHuTenst obecneynBaeT BpaileHHe 06-
€a/JiHOI KOJIOHHBI B JIpollecce CIycka ¥ lieMeHtHpoBanus. Iloasecka
06caiHOM KONOHHBL OCyIeCTBsIeTcss NMb0 Ha LEeMEHTHBIH KaMeHb,
b0 ¢ MCNONb30BaHHEM CMEeUMalbHOrO ycTpoiicTsa. Bpauienue 06-
CaIHOM KOJOHHBI 0becneveHO HANMYMEM B KOHCTPYKUMH pa3beMHH-
Tensl KyJayKoB Ha CTBOJIe, cBA3aHHOM ¢ OypHJbHOI KOJIOHHOI, 3aBe-
AeHHBIX B Ma3bl, BbINOJHEHHble BHYTPU KOPIyCa-BOPOHKH, M COEIH-
HeHHoro ¢ 06canHoi KosoHHoil, OT npesieBpeMeHHOro BpIXoga Ky-
NaykoB M3 Na3oB pasbenuHuTenb THNa PK3 mpemoxpansiercs rua-
paBJIMYECKUM 3aTBOPOM, BBIMIOJHEHHBIM B BHIe TepMeTH4YHOH KOJb-
LeBOH TOJIOCTH MEXIy BOPOHKOH ¥ CTBOJIOM, 3alOJHEHHOH MacJioM,
C pagualibHBIM KaHaJIoM B CTBOJe, TEPMETHYHO MEPeKphiTBIM MOJIBIM
Cpe3HbIM BUHTOM.

IocJe criycka o6caHOil KOJTOHHB! 10 NTPOEKTHOM IyOMHBI € PO~
paboTKOH MecT CyXeHWMH CTBOMA NPOBOAST 1IEMEHTHPOBaHHe CKBa
’KHHBI, IPH KOTOpPOM IPO/aBOYHast Mpobka Npoxoasi yepes pasbeiH-
HuTenb tMna PK3 pa3spyluaer cpe3Hoil BUHT M OTKpbIBaeT paauanb-
HBI KaHall, COeHHAIOUINIT BHYTPUTPYOHOE MMPOCTPAHCTBO € KOJbLE"
BOIl NONOCTBIO THApO3aTBOpa. B KoHuEe LieMEHTHPOBaHHS B KOJOHHY
cOpaceIBalOT 1Wap, KOTOPbIH ONYyCKaeTcsl Ha CeAno BTYJKH, pasMe-
LLeHHOIT B MPOXOAHOM Kanajle CTBOJIa, M nepexpniBaeT npoxoa IIpH
MOBLILIEHUH MAaBJIeHHd Haj LIAPOM cpe3aloTcsl WTHGTH, YAEPKH-
BAIOWIME BTYJKY, M OHa CIBMraeTcs BHU3, OTKpPhiBasl pazHalbHBIE
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Puc. 16.32, PasveauunTens kynaykosnilt Tuna PK3:

1~ map c6bpacbiBaemutit, 2 — mepeBOAHHK, 3 — BTy.Ika cTBOAR, 4 — WTHGT, 5 — oTBep-
CTHe NpoMaiBOYHOE, 6 — MpobKa-wWTYyLep, 7 — OTBEPCTHE MPODKH, 8§ — KOJbLEBOE OPO-
CTPaHCTBO pasbeAnHHTENs, 9 — cTBoa pasbemunurens, 10 — mydra-soponka, 17 -
Nopuwens koableBoii, 12 — Topen MydbTh-BopoHkH, 13 — Kyiayku, 74 — nartpybok,
5 - wrudT cpeanoft, 16 — npobxa noapecHad, 17, 18 — Masbl ans MepegayH AaBre-
HHg, 19 - nasut MydTsi-BOpOHKH, 20 — WLIMUbI



IIDOMBIBOYHBIE OTBEPCTHsl B CTBOJIE, Pa3MeLICHNBIC BbIIE BOPOHKY,
lanee npsmoit nan obparHoil MPOMBIBKOH YAAJISAIOT W3MHIIKH Tam-
MOHa’KHOr0 pacTBopa, NCJAHABIUErOCcs Bblle padbeAHMHHUTENS THma
PK3 Ilo okonuanuyn Bpemenu O3LL 6ypHibHYl0 KONOHHY <«pasrpy-
’KAKT», IOBOPAYHBAIOT BNPaBO M MOAHMMAIOT, B DE3yJbTaTe YEro OHa
oTcoenMHsAeTcS OT HUKHell cekumu obcagHoi (IOTAHHON) KOJOHHBI,
BypuibHyl0 KOJOHHY MOAHUMAIOT U3 CKBAXHHBL

Pasvenunutens tvMna PK3 paspaboraH nas obcanHbix Tpy6 nma-
MetpoM 194, 219 u 245 mm. OcHoBHble napaMeTpbl KOHCTDYKUHH
pagbenutuTeneil tuna PK3 npuseaenst B taba. 16.50.

Ilodsecxa-pasvedunumensv xynauxoeas muna IIPK npennasna-
yeHa JUIS HAJIEXKHOM MOJIBECKM MOTalHbIX 00CAIHBIX KOJIOHH IHaMer-
poM or 168 no 273 MM B npejblyIMX KOJOHHAX U TePMETHYHOro
MEPEKPLITHS MEXTPYOHOIro NMpOoCTpaHCTBa.

[TonBecka-pa3befHHUTEIb COCTOMT M3 IBYX ECTKO CBSI3aHHBIX
Mexay coboit Mopyneit — Momynb kononuoit noasecku (MKII) u
Monynb pasbenuHuTens kyjnadkosoro (MPK). MKII conepxur ysen
NoxBecKH, ABa y3na repMern3danud (Y1) MeXKOIOHHOro NpocTpaHcT-
Ba ¥ y3eJl BO3AYLIHOH KaMeDbl C 30JI0THHKOM.

¥Y3en noaBeckH COCTOMT M3 KOpIyca, COEAMHEHHOTO C pa3MellleH-
HBIMM BbIIle M HHUXe ero y3namy repmerusauud. Ha napyxnoit no-
BEeDPXHOCTH KOpIlyca pa3MelleH LMIMHADHYeCKHH pasjlyBaeMblit ane-
MEHT MOABECKH C KOJbLEBBIMH METALIMYECKUMN HabOPHBIMM 1M
caMM. Y3nbl repMeTHsalMH CcOCTOSAT M3 MaKepoB CXKaTHS, HU3TOTOB-
JIEHHBIX M3 PE3MHOBOrO PyKaBa.

¥Y3en Bo3ayurHoft kaMepsl — 3TO KOJIbLeBasi MOJOCTb MeXIY TPY-
GaMM, pasMelleHHbIMH BHYTPH KOpIlyca y3/a MOABECKH, He 3aroi-

Tabnuuna 1650
TexnnyeckHe XapaKTepHCTHKH pasbeauHuTeNeli THma PK3

Toxasate:1b PK3-194 | PK3-219 | PK3-245
HoMuuaeuutil amamerp obcaamoil Tpy6er, cnmyc- 194 219 245
KaeMoil B CKBOXKHHY, MM
Hapy>Hsiil JifaMeTp pa3beXMHHTENS, MM 206 245 270
KpyTawnit MoMeHT, nepefaBaembiii Kynaukamm,| 5300 5700 6500
HwM
Mpobxoe xae1enne pasveaunntens, MIla 25 25 25
[po6Hoe naBienue pacTpyba M pasbeIuMHHTEId, 30 30 30
MIla
Hasnenue cpesanns mTHTOB NOABECHOI 1pob- 5-8 5-8 5-8
ki, Mlla
JapieHue OTKpHITHA NPOMBIBOYHBIX OTBEPCTHIL, 8-10 8-10 8-10
MIla
JlTMHA pasbeqHHHTETA, MM 1829 1800 2071
H1uHa pactpy6a, Mm 1027 1022 1082
Macca pasbeAHHHTES, KT 200 300 370
Macca pactpy6a, kr 52,5 60.6 72,7
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HSeMast JKHIKOCTBIO NIPH CITyCKe B CKBaXWHy, M 30JI0THHMK, OTceKaio-
il BO3AYLIHYIO KaMepy OT PaJMajlbHOrO OTBEPCTHS B KOpMyce Noj-
BECKH, BBLIMOJHEHHOTO MeXIy MeTa/IMYeCKUM 3JEMEHTOM MOJBECKH
u BepxHuM YT

TIpu cliycke W MPOMEXYTOUHBIX [IPOMBIBKAX XHAKOCTb LHPKYJIH-
pyeT uepe3 LeHTpaibHbIit kaHan nomseckn tuna [IPK, B HixHeit
yaCTU KOTOPOTO nojBelieHa HUXKHSAS CeKliusl NpogaBoyHol npobku.

[Ipy npoaaBiMBaHKHM TaMIMOHAXHOIO PAacTBOPA BEPXHSAS CEKLUS
NpoAaBoOYHOR NpoOKH BXOJUT B HUKHIOW CEKUHIO M ABHIKETCH C Hell
COBMECTHO 10 KOJbua <«crons. [locne nocagk¥ Ha KOJBLO «CTON»
AaBJieHUe B KOJNOHHe Tpy6 cTyneH4aTo nopwlliatoT. [lepBbiMU cpe3a-
forcsl WITHGTHI, yAEPKHUBAIOUIME KOJIbliEBble MOPIUHM MaKepoB, CXH-
Malole ¥ pacliupsiolie UX M repMeTHYHO MepeKphIBAIOIHE MEX-
KOJIOHHOE MPOCTPAHCTBO BBILIe M HHMXE 3JIeMeHTOB noaBeckH. [Ipu
JIOCTHOKEHMH 33[aliHOTO J1aBJIEHMS cpe3aeTcsl WTHT 30JOTHHKA, KO-
TOpBIl IBUXKETCS BHU3, coobluias BO3NYIIHYIO KaMepy C KOJblieBoOil
NOJNIOCTBIO MeXy NakepaMH. B aTOT MOMEHT MPOMCXOAMT CHMXKeHHe
IaBJeHUs B MOJOCTH, 4TO cnocobcTByer addexTHBHOMY pacliupe-
HUIO MCTAJIIMUECKOTO 3JleMeHTa ITOABECKH, ero MJIOTHOMY KOHTAKTY ¢
NpeabIIyLleil KOJOHHOM M yBeJUYeHHI0 Hecyulel crocoOGHOCTH Mof-
secky tuna [1PK.

Tocne aroro ¢ nomoupo cHpacsbiBaeMOro luapa OTKPBIBAIOT MPoO-
MbiBouHble 0TBepcTHst B MPK, BbIMBIBAIOT 1leMelITHBII pacTBOp, NOA-
HABlIMiicA Bbitite nogseckn THna [1P, oTcoeanHsiOT GypHIBHYIO KO-
JqouHy or MPK u noxHuMaloT ee 13 ckBaskHHBL

[Moasecka-pasveaunutens Tuna [I1PK paspaborana mias ofcaaHbix
Tpy6 nnamerpoM or 168 no 273 mm. OcHoBHble mMapaMeTpbl KOHCT-
pykuuu pazbeauHureneil Tvna [TPK npusesnets! 8 Taba, 16.51.

Tabnauua 1651

Texistyeckne xapakTepHCTHKH noaBecku-pasveantuTens tuna IIPK

IuaMeTphl 06CaaHbIX TPYD A8
[Moxaszarens MOABECKI-Pa3beJHHHTEIS, MM

168 | 178 | 194 | 219 | 245 | 273

HoMunateumit  amamerp cnyckaemsix | 168 | 178 | 194 | 219 | 245 | 273
obcagnnx Tpy6, MM
Han6o.1bimmii Hapyxuuii 1naMerp, Mm 187 | 200 | 212 | 242 | 270 | 299
Maxkcumanbian ocerass Harpyaxa, 1c 80 | 90 | 100 | 120 | 140 | 160
Makcumanenuit nepeman Aaenemns wa| 30 25 20 20 15 15
noasecke-paspeAunnTene, MIla
Makcumateioe BHYTpenHee pRaBiehue,| 40 40 40 40 40 40

a
Makcumanenas pa6ovas Temnepatypa, °C | 200 | 200 | 200 | 200 | 200 | 200
Hauna noasecku-paszbemunntens B cbo-| 4500 | 4500 | 4500 | 4700 | 4800 | 4900
Pe, MM, He bonee
—
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1 Puc. 16.33. Pasvegumutens peanGopofi

:E? / koouH THia PPC
|

Passedunumens peavbosoii xo-
aoun muna PPC (puc. 16.33)
npeaHa3HayeH g cnycka norait-
HBIX KOJOHH W OOCafHBIX KOJOHH
aaMerpoM ot 168 no 340 MM cek-
A UMMM B CJIOXKHBIX TOPHO-Teo-
JIOTHYeCKUX YCJIOBHSX, KOF/la CTBOM
ocjioxxHAercss B TedeHue 1,5-2 cyr

%/ nocje TMojbeMa KoOJOHHBI OYPUIIb-

TN

3 HbIX TpYy6.
N PazbeaAunuTeas  COCTOMT M3
cTBosia 7 ¢ 3akpelutleHHOH Ha HeMm
Cpe3HBIMM  LUTH(MTAMH BTYJIKH 2,
CrBOJ DPa3beMHUTENS COEJMHEH ¢
noMolpio pe3bbbl ¢ marpybxom 4,
Ha KOTOPOM Ha cpe3Hbix WTHdTaX
3aKpenjeHa TNOABMXHasg npobka
(I1MT) 6. Bepxuss obcanHas Tpy6a
5 noraifiHOi KOJOIHBI WJIHM CEKIHUH,
|~ CBMHYeHa c pacTtpyboM 3 pasbenu-
HUTENS.

[locne cnycka oGcannoit xosoH-
— HbI JI0 IPOEKTHOH IyOMHBI MPOBO-

it ee ueMeHTHpopanHe. [Ipu arom
_ § BePXHSAS pasfenuTeNbHas npobka,
[ NpOXOAs yepe3 BTYJAKy 2 pazbelu-
/

y
X Lol

//A/\

\J
')
=

HuTens M narpybok 4, coennnsiercs
6 ¢ npobkoit 6, cpesaeT ynepKHBalo-
ue ee WTHHTH C MOMOUIBID [0~
NOJHUTENBHOTO M36LITOMHOrO /AaB-
jenusi. JlBurasicb cOBMeCTHO BHU3
no oGcanHoit KosouHe, obe npobkH
NpOJaBIMBAIOT TaMMOHaXHbLIE pac-
TBOP 4epe3 OaliMauHbie OTBepCTUS
B 33KOJIOHHOE MPOCTPAHCTBO MEXAY
obcaiHOi KOJMOHHON M cTeHkOH ckBakuHbl. Ilocie zakaukn pacyet-
Horo 06beMa GypoBoro pacTBopa B OypuibHYI0 KOJOHHY cOpacsiBaioT
1ap, KOTOpblil, olyckasich BMecTe ¢ 3aKaYMBaeMbIM 06bEMOM PacTBO-
pa, CaAMTCst B [10CajouHOe THE3N0 BTYJKHM 2 pazbeiuHutess. [Ipu
3TOM, OJHOBpEMelIHO WM UyTh paublie, 0be npobkyu cagsTes ¢ PHUK-
cauueil Ha WToK obpaTHoro kaanmana tuna KOB wam B kopnyc o6-
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Puc. 16.34. Yimsepcansunidi pasznenn-
mitens THna PCX ans cnycka norait-
HBIX 06CAZHBIX KOJOHH

Puc. 16.35. O6neryeHHas KOHCTPYKIMS

pasveauHuTeIs THHa P ans cnycka

MOTAlHBIX KOMIOHH:

1 ~ pe3pba 3aMKkoBasi, 2 ~ HMIIEb, 3 —

peab6a aneucHaatbHasg, 4 — Mydrta,
pe3nda obcaaubx TpYS

D

e
|
.F_‘\/ 5
#L_

patHoro kianana Tuna KO/I, TpybHoe nmpocTpaHCTBO M30JHPyeTCs OT
3atpybHoro. Ilpu nanbHeiflieM NoBbllleHHH AaBAEHUS TMPOUCXOIUT
cpesaHye IUIMAEK, YAePKUBAOWHX BTYIKY 2 PasbeMHUTeN s, KOTo-
pasi, mepeiBMrasicb BHM3, OTKPbIBaeT NPOMbIBOUYHbIE OTBEPCTHS WU
OCYLIECTBJSETCS MPOMBIBKA CKBAXUHBI C 11€Jbl0 BbIMbIBAHUS W3JHII-
KOB TaMIIOHAXKI1OTO PacTBopa, MoJHsABLIerocs Bhllle pacTpyba 3 pasb-
eauHuTeS BO M3bexaHue 1EMEHTUPOBAHMA OYpPUIILHON KOJOHHBL
[loce aBoiiHOTO CpoKa CXBaThiBaHWsi TaMIIOHAXXKHOTO pacTBopa ha
r1y6uHe yCTaHOBKM pacTpyba pazbenvHHUTeNs MyTeM MOBOPOTa BIipa-
BO GypHJIbHAS KOJIOHHA Mo JieBoil pe3bbe pazbeauHserca oT moraii-
HOM KOJIOHHbI MJIM HMXHeH CeKLMH obcatHbIX Tpyob.

Yuugepcanvnuwit pazvedunumens muna PCX (puc. 16.34) co-
CTOMT M3 YAJNMHeNHOTo Hummens 2 u MydThl 9, CoelMHAEMBIX MEXKAY
coboil eBoil TpareleranbHOR pe3bboii ¢ kpynHbIM maroM. K myd-
Te npycoeJMHEHa Ha MeTpHYeckoii pesnbe 3 BxoiHaA BopoHKa 4. Ha
BEpPXHeM KOHIle HWIIeNsl BbIOJHeHa 3aMKoBasi pe3bba 1, B KOTOpYIO
BBHHYMBAETCA HMIINEb 3aMKa OypuabHON KoJoHHBL. Ha HikHem
KOHIle HMIMess] BBIMOJHEHAa BXOAHAS 4acTh B BHJE BTYJNKHU C Y3JIOM
COeAMHeH s [0 LMUJAMHADPY C KOJbLEBbIM YIIJIOTHEHHMEM H TpaneneH-
AanbHoi peab6oit 6. Ha HuxkHem koHue MydTbl pasbeAMHHUTENS Bbl-
NosnHeHa npasas pe3bba 7 o6canHoit TpyObl, B KOTOPYI0 BBUHYMBAeET-
€Al BepXHMI KOHell MocjeaHell CBepXy TPyObl MOTaliHOM KOJOHHDL.

/Y\//

y 4
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Tabamnua 1652

TexHHYecKHe XapaKTePHCTHKH YHHBepCaTbHBIX padbenuuTesnelt mma PCX
(cM. puc. 16.34)

M " - ]
Pas ep&u;;n HuTe TIpucoeauuuTeabHan peasba

Tun pasvean-

Tpaneuen- | Bepxusa| Hik-
HuTe 14

Hoxa nakep
Ad1bHaA MO 1o HAA MO

by 4} \Troct | rocr | roct | 9 FOCT
9484-81 |5286-75 | 632-80

PCX-146x219 | 184 90 705 | CII140x6 3-121 146 | CH144x3
PCX-146x245 | 210 90 705 | CI1140x6 3-121 146 [ CIT144x3
PCX-168x245| 210 90 705 | CIT1160x8 3-121 168 [CI166x4
PCX-194x273 | 233 90 755 | CII185x10 3-121 194 | CH192x4

PCX-219x299 | 261 120 | 815 |CH210x10 3-147 219 | CH217x4
PCX-245x324 | 288 120 | 755 |CI1235x12 3-147 245 }CIH243x3
PCX-245x351 | 320 120 755 | CH235x12 3-147 245 | CH243x4
PCX-273x377 | 345 120 | 850 |CIH265x12 3-147 273 [CH272x4

OcCHOBHbIe MapaMeTpbl YHUBEPCAJbHBIX pasbeIuHHTeNell THIla
PCX npusenensn B tabn. 16 52,

Obnezuennviii pazsedunumens muna P (puc. 16 35) coctout u3
Hunnens 2 u MydThl 4, coenvHseMbIXx MexXay coGoi JeBoit Tpare-
€M JabHOH pe3bboi 3 ¢ KPYITHBIM LIAroM.

OcHoBHble MapaMeTpbi pa3beluHuTeneli Tuna P npusexeHn! B
Tabn 16.53.

Yempoiicmeo muna YCIJOK (puc. 16 36) npeanasuaveHo a7
CTBIKOBKM M LIEMEHTHPOBAHMA CeKLMH 06CAJHBIX KOJIOHH TIpU Kper-
JIEHUHN TJAYGOKUX CKBAXXHH B OCJIOKHEHHBIX YCIOBUAX.

Ta6auua 1653

Texunyeckue XapaKTepHCTHKH oGaeryeHsbix pasveauHnTeaedl THna P
(cM. puc. 16.35)

Paamep pasveanun-
TE1%, MM [pucoeanuuTenstan peasba
Tun pasvean- Macca,

m[{)Tc.'m 3amkopag | TPameuen- | Obcanbix o

D d L 1o TOCT | Aatsnas no TpY6 no

5286-75 TOCT [OCT

9484-81 632-89
P 178x2459 210 90 510 3-121 170x8 178 166
P-194x273 233 90 | 520 3-121 190x8 194 225
P-219x299 261 120 | 540 3-147 210x10 219 275
P-245x324 288 | 120 | 540 3-147 240x12 245 350
P-245x340 301 | 120 | 540 3 147 240x12 245 360
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Puc. 16.36. Ycrpoitcteo Tiima YCIHOK ana cexumoxHoro cnycka M HeMeHTHpOBa-
HHS 06CAIHBIX KOJNOHH:

a - yCTpOlvlCTBO AN CTBIKOBKH H HCMCHTHPOBZIHHE 06(:;111me KOJIOHH B IIpolecce
CTHIKOBKH M EMEHTHPOBAHMA ABYX CEKUMIl, 6 — CXeMa CTHIKOBKH CEKIMM 0DCamHbIX
KOJIOHH C MCIOJB3OBAaHMEM COeAMHMTETsl obcaxnoli xOJOoHHH, 7 — mpobka pasjaenn-
TeanHast, 2 — kopiyc, 3 ~ xoawuo, 4, 8, 10 —~ ynaoTHeHHMs, 5 — BMHT cpeanoil, 6 —
rafixa, 7 - aHacdparma, 9 — oTBepcTHe paauaivHoe, 77, 74 — NOBEPXHOCTh KOMMYeCKas,
12 - rb3a, 13 — npobka manpasasiomas, 15 — pactpyb, 76 — OTBepCTHS NPOMBIBOY-
Hrle, 17 — wap c6pocosnlit, 18 — pasveaunutens, 79 — npobka npoaaBoyHas

YcTpoiicTBO COCTOMT M3 Kopryca 2, COeIHHEHHOTO C pa3beauHH-
TeneM 18. B kopnyce 2, nocpeacTBoM Cpe3HbIX BUHTOB 3, JaKpenJieHa
r'minb3a 712. B zasope mexay koprycoM 2 M ruab3ofl 12 HaxouAaTcs
ynorvenuss 4 v 8. B paauanbHbeIX oTBepCTHSAX Kopryca rafikamu 6
3akperieHa nuadparMa 7. Ha runb3e BhINOJHEHBI pajdajibHble OT-
BepcTus 9, nepekpbiThie AuadparMoii 7. Ha HWXKHeM KOHUE T'MJIb3bl
3aKpernseHa HanpasJsiollasi npo6ka 73 € LEHTPaNbHbIM OTBEPCTHEM,
3aKaHyMBaOLIAACA KoHM4YecKoil mosepxHoctbio 74. Iloa kopnycom 2
Pacnonoxen pactpy® 75 ¢ BHyTpeHHeHl KOHWYECKOI IMOBEPXHOCTHIO
14. Conpsixenue KoHUYeCKUX MoBepxHocTeit 17 n 74 ycTpaHsieT oce-
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Boe MepeMelleHde THAL3W 12 OTHOCUTeNBlio pactpyGa 15 Bo Bpe-
MH  CITYCKOTIOJbEMHBIX Ofepauuil GypHIBHOM KOJIOHHBI, a TaKXe
npoBopayuBaHHe ee B npollecce Oypenus. B kopryce 2 Ha Bepx-
HEM TOpLE THJb3bl 12 yCTaHOBJIEHO YIIOPHOE KOJbLO 3, NpelHa3Ha-
YeHHOe JJS 110CaJkM pasieluTe bHON npobku 7 mnocie NMpojaBKu
IleMEeHTHOro pacTBopa. PasaenuTenbHas npobxa MoxeT GbITh BBLIOJ-
HeHa C OTKPBITHIM WJIM 3ariyllleHHbIM LEeHTPaJbHbIM CKBO3HbIM OT-
BepCTHEM.

TexHHYeCKUM DPe3YJIbTaTOM FepMETHYHOCTH CeKIHH 06CagHbIX KO-
JIOHH SIBJISIIOTCS:

¢uKCcauUs COMNpSAXKEHHbIX KOHWUYECKUX TMOBEPXHOCTell THIb3bl U
pacTpy6a Mol naBieHMeM, CO3jaBaeMbIM OYDOBBIM DacTBOPOM; 3To
JIOCTHTAETCH 3a CYET TOro, YT GOKOBblE OTBEPCTHS Ha TMJb3€ M KOD-
nyce CMeIAIOTCS JPYT OTHOCHTEJBLHO JAPYra M NEpeKphIBAlOTCS CTeH-
KaMM THAb3bl U KOPIyCa;

KOHTPOJIMPYEMOCTb TIpoLiecca CTHIKOBKM cexuuii Tpy6 10 Havana
LeMeHTUPOBaHUSA; 3TO JIOCTUraeTcsl CO3/laHHeM JIaBJeHUSI B COCTBIKO-
BaHHOH BepXHell ceKUMYM M YCTAHOBKOH B DPajIMajIbHBIX OTBEPCTHUAX
kopriyca auadparM, nofobpaHHblX Ha Jo6oe 3ajaHHoe W36bITOYIIOC
JaBJjicHHe GYPOBOTO pacTBOPa,

IEMEHTUPOBaHME BepXHel ceKuuH TPy B COCTHIKOBAHHOM C HHX-
Hell cekLMeil COCTOSAHUM, DTO JOCTHUTAETCS 3a CYeT TOro, YTO I'MJib3a U
KOPITyC UMEIOT GOKOBBIE OTBEPCTHSL.

Ycrpoitcto pabortaer cieaywoUMM 06pa3oM: B COBpaHHOM Bue
€ro HaBMHYMBAKT Ha MepBylo obcajHyl Tpyby BepxHeil CeKUMM M
CMYCKAOT B CKBAXHHY, ITPH 3TOM HMXHSAS cekilmA obopyAoBaHa pac-
Tpy6om 75. Ecan ofcanHylo KoJonHY CIYCKAT B CKBAXHHY TpeMs U
Gosiee CEKLUSAMH, a XBOCTOBUK — ABYMSA U OoJiee CEKUMAMH, TO MpH-
MEHAIOT pasbelvHurenb 18, Ero HaBMHYMBAIOT Ha BepxHiol obGcal-
Hylo TpyGy BepxHeil cekuuu.

Jlns cpabaThiBaHMs pa3befuHuTenst 18 NPUMEHSOT MPOAABOY-
uywo npobky 79 u cbpocosniii wap 77. Ipomasounas mpobxa 719,
ONMycKasich BUM3 Mo OypuibHOH KOJIOHHe, I1PO/JaBJMBaeT TaMIIO-
HaXKHBIA pacTBOp Yepe3 padbeJMHUTENb U COEIMHAETCA C pasaesu-
TelbHOW mnpobKo# 7, MJIOTHO 3aKpemnsisick B €€ HEeHTPaJbHOM
oTBepCTUU. 3aTeM ole MpPoOKH MMPOJABJMBAIOT TaMIIOHaXKHbII pac-
TBOD BHYTPH CeKUMHM 00caiHOii KOJOHHBLI B 3aTpyGHoe mnpocTpaH-
cTBo. MoMeHT crycka cOpacblBaeMOTO LI1apa AJS OTKPbITUA NPOMBI-
BOYHBIX OTBEPCTHI 76 pasbelMHMTENS omnpenenserca pacyeToM. B
3TOM ciaydae paboTa yCTPOHCTBA MPOMCXOAMT MO OGLENPHHSATOH
cxeMe.

TIpH KkpenaeHHn CKBRXUHBLI 06CALHON KOJOHHOM ABYMS CeKUMAMU
B IIPOLIECCE CITYCKa BEpXHEH CeKIMM MOoXeT GbITh Mpose/ieHa NpoMe-
yTO4YHas MPOMbIBKA CKBa)KHHBI, KOTODYI OCYILECTBJAKWT B OGbIY-

248



Puc. 16.37. YcrpoitictBo mina IIXH ans cnycka B
IOABECKH XBOCTOBMKA 63 LeMeHTHPOBaHHS:

4 — MaBJekaeMblii TPAHCIIOPTHBI y3en; 2 — pasbeauuu-
tens; 3 - NPHBOL YIJIOTHHTEIbHOTO adementa;, 4 -
aNeMEHT YIUIOTHHTEABHBIL, 5 — sikopy; 6 — npusoa
axopfl; 7 — ueHTparop; 8 — kiamaH audipepeHuMAIb-
L 9 — NepeBOAHMK HIDKHMI %

—

HOM TOPSIKC Yepe3 [ICHTPaJbHOe OTBEPCTHC
nanpasastoweit mpobku 73, [locne ciycka
BepXHeil CeKUMHM 06CaJHOH KOJIOHHBI BBOJ
ruab3bl 12 B pactpy6 75 OCyUICCTBAAIOT Of-
HOBpEMEHIIO ¢ UMpKyasauueir 6yposoro pac- |
teopa. IIpM 3TOM paBieHMe HUPKYIALWH \
fypoBoro pactBopa rmosbialoT ua 3,0- N
4,0 MIIa, nocne yero gasnenue cGpacslBaiorT,
Mocne 3toro kopnyc 2 onyckaioT B pactpy6
15, pasrpyxator Ha 10~-12 T M moaHHUMaOT
AaBaeHHe B TpyGax [0 pa3pyuleHUs JHa-
¢dparmel 7. B oToT MoMeNT jaBienue B Tpy-
fax pesko majaer. 3aKauMBAIOT pacyeTHbI
06beM TaMITOHAXHOTO PacTBOpa M ONMYCKAKT
pasnemuTensHyro npobky 1. Ilpobka 1 B
ITOM CJIydae JI0JDKHA ObITh € 3ArMYIICHHBIM
HEHTPaJIbHbIM CKBO3HBIM OTBEPCTHEM.

IIpy RocTHxkeHHMHU paszfenvTenbHoll mpob-
KOH 7 YNIOPHOTO Kojbla 3, NOBBILIAIT AaB-
JeHWe BHYTDH CeKlMH 06CaZiHoil KOJIOHHBI, B
pesyabTaTe 4ero cpexyrtcs BUHTHL ). Paane-
JUTeNbHas 1pobKa BMecTe ¢ THab3oil 12 u
YIODHBIM KOJBUOM 3 CABHMHYTCH BHU3 [0
COEMHEHHS KOHHYECKHX MoBepxiocTeit 77 U
14. PaauanbHble otBepcTHa 9 Tuan3bl 12
npy  aroM OGyayT pacrosiokeHbl MNPOTHB
CTEHKH KOpIyca 2, a 3a30p MEXIY KOpIycoM
2 ¥ rwib3oit 12 6yneT 3arepMeTH3HpOBaH
yraoTHenuamu 4, 8 u 10. - 7

YcTpoiictBo  obecrieynBaeT HaZeXHOCTb
COeJIMHeHHs BepxHell cekuuu obOcajgHoH Ko- 1
JIOHHB! € HWXHEH C MOMOIbK KOHWUYECKUX 9
nosepxuocred 71 u 74, ruawasl 712 u pac-
Tpyba 715, a Takxke repMeTHYHOCTb C MOMO-
b0 ynaotHeHui 4, 8 u 10, yto nossonsiet
OCYLIeCTBAATh LEMEHTUPOBaHHE BepXHEN CEKLMH B COCTBIKOBAHHOM C
HMKHell ceKlLel COCTOSIHUU,

T

ol bk ikl

o W ELLE

o

il

249



16.10 6 YCTPONCTBA JJIA CIIYCKA, HOJBECKH YU TEPMETH3AIINI
XBOCTOBHKOB

Yerpoiicrea tunos IIXI], YCIIFX-1I v [IXH npeaHasHasenn
JUIS CTIyCKa, MOJABECKH U repMerH3alliid XBOCTOBHUKOB JuaMeTpoM 102
1 114 MM ¢ MX UEMEHTHPOBAaHMEM, MaHXETHBIM LEMeHTUPOBAHHEM U
6e3 LeMeHTUPOBaHUS

YCTPOHCTBO AJIA NOJBECKH XBOCTOBHKOB BE3 IEMEHTHPOBAHUA

Yempoiicmso muna IIXH (puc 16 37) npeaHasnadeHo A4 cryc-
Ka M NoJABecKM XBOCTOBUKa auametpom 102 u 114 MM ¢ repmerusa-
nMell MeXTpyGHOTO MpOCTPAHCTBA MpH YCTAHOBKE €r0 B KOJOHHax
avametpom 168 u 146 MM YcTpolicTBo BKJIIOYAET Y37bl [MOABECKU M
repMeTH3allMd XBOCTOBHMKA, M3BJIeKaeMblii TPAHCIOPTHBINA y3es, KoTo-
pbiii oGecnieyuBaer MpHBe/ieHYe YCTPOMCTBA B JICHCTBHE W OTCOENH-
HeHHe XBOCTOBHMKa oT Oypuabioil konoHusl Ilo cnocoby npusenenus
B NeHCTBHe H3BJICKAEeMOro TPaHCIOPTHOTO Y3Jia YCTPOWCTBO BBIMYC-
KaeTcs B JBYX BapHaHTaX KOHCTPYKTUBHOro ucnonxexus Ilepsuiit
npennojaraeT npuMeHeHde OGYpUILHBIX TpyG, a BTOpoii — Jw06ble
HedTenpoMeicaoBble TPy6bl B KOMIJIEKT MOCTaBku yCTpOMcTBa
BKJIIOYaeTcsi MpoAaBo4Hasl npobKa, KoTopasi NPOJaBIMBAeTCs 4Yepes
KOJOHHY OypuibHbIX TPYO U ofecnedusaeT nojydeHue CUrHasla

Tabnruua 1654

Texumueckne xapaktepuctnky ycrpoitcts tuna IIXH 115 cnycka H repMeTH3auUu
XBocTOBHKA koHCTpYkuHH OAQ HIIO «bypoBas Texmikas

NXH [NXH
TNoxazarens 102/146 114/168
JuMeTtp 06CanHOit KOJIOHHBI, MM 146 168
YcnoBHbl aaMeTP XBOCTOBHKA MM 102 114
MakcHMATBHBII HapyXHbil AMaMeTp YyCTpoiicTBa 124 144
(1o 1eHTpaTopaMm), MM
JlnaveTp BUYTPEHHero KaHala, MM 95 95
JlnaMeTp KOMOMHE! TPY6 ATS CNYCKa XBOCTOBHKA, MM 89 89
I'pysonoavemueocTs ycrpoiicrsa, kH 200 200
JmiHa noaBeckH B TPAHCIIOPTHOM IOJIOXKEHHH, MM 3000 2690
MaxkcuMatbHuIl nepenax AasieHHS MeXAY pasob- 30 30
ueHHbBIMH 3oHami, MIa
Makcumabuas pabouas teMmnepatypa, °C 100 100
PacyetHoe uabntouroe gastenie Mlla
cpabaTeIBaHHS AKOPHOTO y3/1a 14 14
cpabaThIBadMs YIITOTHHTE TLHOTO 37MEMEHTA It 18 18
paszbe/UTHHTE THHOIO Y3Ta
[IpucoeRuHunTe 1HHAS Pe3bba
MydTa (cBepxy) 3-101 3-101
uinne 15 (CHH3y) OTTM-102 OTTM 114
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«CTOM» MpH Mocake B Cexlo M3Bnekaemoro ysia Ilocaemyroumm
TpEXCTYNEHYATBIM TMOBBILIEHMEM BHYTPEHHEro AaBeHWs yCTPOMCTBO
IpUBOIMTCS B JieHCTBHE W obecneynBaeT repMeTH3AUNIO U roABecky
XBOCTOBHMKA, 2 TaK)Ke OTCOEAMHEHHEe OT TPAHCIIOPTHPOBOYHOM KOJIOH-
upl Tpy0 IIpomaBoynas mpobka BMecTe € U3BJIEKaeMBIM TPAHCIOPT-
HbIM Y3JI0M NOAHUMAETCA Ha MOBEPXHOCTb

TexHuyeckvie XapaKTepUCTUKU ycTpoiicTe Tuna I[IXH npusexens
g Tabn. 16 54.

YCTPOJICTBA AJIA IOABECKH H UEMEHTHPOBAHHA XBOCTOBHKOB

Yempoiicmeo muna IIXI[ npennasHayeHo NS MOABECKH U 1e-
MEHTUPOBAHUA XBOCTOBMKOB AuaMeTpom 114 u 102 mM B oficamnbix
koJloHHax auameTrpoM 168 u 146 MM VYcTpoiicTBo BkJIIOYaeT Y3abl
MOIBECKH M LEeMEHTHPOBAHUS XBOCTOBHMKA, M3BJeKaeMblil TpaHCHOPT-
HbI1 y3eJ, KOTOpblH obecrneynBaer npuBelleHHe YCTPOHCTBAa B AeMCT-
BHE M OTCOEIHMHEHWE XBOCTOBHKA OT GYpPUJILHON KOJMOHHBI

TexiniyeckHe XapakTepucTHki ycrpoiicrsa Tina IIXII koxcTpykmym
0AO HIIO «BypoBas TexHMKas» A1s CNycKa H 11eMEHTHPOBAHHA XBOCTOBHKaA

Tun ycTpoiicTsa XI11-114/168,
[XI1I1-102/146

JuaMeTp XBOCTOBMKA, MM 114, 102

MakcuManbHel HapyxHHIT xHMaMeTp ycTpoiicTea (o0 ueHTparto-

paM), MM 144, 124

JunameTp obcannoit KOMOHHE, MM 168, 146

JunameTp kOMOHKBI TPYS A4 CMycka XBOCTOBHKA, MM 89

Tpoxoauoii auaMerp ycrpoficTea, MM 95

I'pysonoaveMuocTs ycTpoiicTea, kH 200

Makcumans el ne&ena}x AaBJeHMS Ha nakepylomnit anement, MIIa 30

Makcumansnas pabovas TeMnepatypa, °C 120

Hnuma yctpoiictsa, MM 3000

Ycmpoiicmea TrC-101,6(114), BM-YH-101,6(114) sasnstoTtcs
MHCTpYMEHTaMHM M TeXHOJOTHYECKOH OCHACTKOM I CIycKa, MojiBec-
KM M LEMEHTHUPOBaHUS XBOCTOBHKOB auameTpom 102 u 114 mm B

Tabauya 1655

Texmuyeckue xapakrepucTHky croikoBounoro yerpoficrsa THna TT'C KoHCTPYKINM
CIl 3A0 «Yamyprckue nonotas

MNokaszates TrC-1016| TrC-114
MakcuManbHEI HapYXHDITT IHAMETD, MM 119 140
Tabapuruuit quameTp Mo peccopaM K TMHOBOI NOABECKH, MM 155 172
AKCHMAIbHBI A11aMeTp NTPOXOAHOTO KaHala, MM 85 98
Hapyxnmuit 1uaMetp MamkeT ouMCTHTE THHOI IIPOBKH, MM 90 105
APYXHEIT AHaMeTp Manofi MpoaaBodnolt NPodKU, MM 64 80
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Tabanuga 16.56

TexunyeckHe XapaKTePHCTHKM YCTaHOBOYHOrO HMCTpyMenTa THna BM-YH
koxeTpykuuu CII 3AO «¥Yamyprtckue nonoTar

IMokasare s BM-YH-101,6 | BM-YU-114
Maxkcimansnoe aaBraenue, MIla 35 35
Paboyee paBremue, MIla 25 25
MakcHMATEHEIT HapYXHbB AHAMETP, MM 108 140
MaxcHMabiioe yciilite pacTsixXeHHs (KpoMe IUTOKa), 70 100
T
MakcumMaabHBll AHaMeTp Topuesore ymopa B OT- 120 137
KPBITOM NOI0XEHMH, MM
MakcHManbHOE YCHJIME CXaTHS 10 TOPUEBBIM YTIO- 70 100
pam, T
Jinuna paboyero xojga WITOKA, MM 3.5 3,5
Yitcnro 06opoTos, CThiKOBOYHOI peabbul, He MeHee 11 18
Mpene.bi amenenus paboueli Temnepatypsl, °C -50 — +45 =50 - +45
Tunopaamep 3aMkoBoil NpHcoeauunTe1bHOI pe3bObl 3-86 3-102

HedTSHBIX M razoBblXx cKkBaxkuHax. OCHOBHbIE TEXHUYECKHE XapaKTe-
PUCTUKHM YKa3aHHBIX YCTPOHCTB NMpUBedeHbl COOTBETCTBEHHO B Talu.
16.55 u 16.56.

YCTPONUCTBA A NOABECKH, TEPMETH3ALIMH
H UEMEHTHPOBAHH XBOCTOBHKOB

Yempoiicmea munos YCIIX u YCHI'X-I[ npenHa3sHavenpl s
CIIyCKa, MOJBECKH W repMeTH3alMyu XBOCTOBMKOB AuameTpoM 114 MM
¢ repMeTu3anHed MeXTpyOGHOro MpocTpaHCTBa B 0GCAHOM KOJOHHE
AuamerpoM 168 mu.

YcTpolicTBo BKIIOYaeT y3sbl TI0JBECKM M TrepMeTH3allMM XBOCTO-
BMKA, M3BJeKaeMbId TPaHCIOPTHLIM y3ed, KOTOPbIH obecrieynBaeT
[pUBE/lEHHE YCTPOMCTBA B JIEHICTBHE U OTCOE/MHEHHE XBOCTOBUKA OT
GYPHIBHOI KOJIOHHBL

OcHoBHbIE NapaMeTpsl YCTPOHCTBA NpuBeaeHsi B Taba. 16.57.

Tabauua 1657

TexunueckHe xapakTepucTHke ycrpotictsa Thma YCIITX koucrpykumn
OAO HIIO «BypoBas TexHuka»

Hoxasatenn YCITIX-114/168 | YCOI'X-11-114/168
YeaoBHBIT AHaMeTP XBOCTOBIHKA, MM 114 114
YcaoBupiit aMaMeTp 0bcaHOM KO.TOHHBY, 168 168
MM
YcaoBumit anmamerp Tpyd, Ha KOTOPBIX 89 89
XBOCTOBMK CNYCKAETCA B CKBLKMHY, MM
MakcuMabHBIl HapyXkHbil aMameTp (Mo 143 143
LEHTPaTOPaM). MM
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MMpoaoixeHnHne Tabn 16.57

[Mokasate s

YCITX-114,/168

YCHIX-11-114/168

[lpoxonuoit aMamerp ycTpoificrea (6es
eTa BHYTPEHMMHX JeTaneil), MM
Py30MOIBEMHOCTL  ycTpoiicTea, kH, we

MeHee

MakCHMATLHBI Mepeman  AaBAEHMS Ha

nakepyoulil aneMeHT B paboveM nono-

sxenunn, MIla, He MeHee

MakcHMatbuast pabovas TemnepaTypa, °C

Jlauua yCTpoHCTBa B TPAHCIOPTHOM IO-

TOXEHHH, MM

Macca ycTpoficTsa, kr

95
200

30
120
2500
162

95
200
30
120
1810
75




OBOPYAOBAHUE YCTbH CKBAXXUH

YcTbeBoe obopynoBaHue — HeoTbeMJeMas 4aCThb KOHCTPYKUHU
CKBAXXMHBI TIPU €€ CTPOMUTENhCTBE M sKCIayaTauMu. OHo mperHa3Ha-
4eHO A7 0OBSI3KH BCEX CITYILUEHHBIX B CKBaXKMHY 00CafHBIX KOJOHH C
€TI0 OPraHW3alMiM KOHTPOJA 3a COCTOSAHHEM MEXTPYGHOTO Mpo-
CTPAHCTBA M MPU HEOGXOJMMOCTH BO3AEHCTBUS HAa BO3ZHMKAIOILIME B
HeM MpPOSIBJEHHUS; YNpaBleHHS CKBAXHMHON NMpPU BO3HMKHOBEHUH OC-
J0kHeHUi 1 GypeHHU ¢ NpolyBkoH 3a60d BO3AYXOM, ra3oM WJIH HC-
M0JIb30BAHUEM a3PUPOBAHHON KMAKOCTH; 3KCILIyaTaLMH CKBaXXKMHbI
($OHTAHHBIM MM MEXaHM3UPOBAHHBIM CITOCOGOM.

O6opynosanue ycrbst Gypsiueiics CKBaXXHHBI AOJXKHO COCTOATb U3
KOJIOHHOH T'0JIOBKH, YUCJIO CEKUMUIA KOTOPOH JOJKHO COOTBETCTBOBATH
YUCJIY CAYUIEHHBIX B CKBROXHHY OOCaJHBIX KOJIOHH, MpeBeHTOpHOM
YCTAHOBKH, IIPEBEHTOPHON KaTYWKH ¢ 6bICTPOPAIbEMHBIM XKeJ0OOM.

Jlns 6ypeHust ¢ NpoAyBKoH 32605 BO3JAYXOM WJIM Ta3oM, a Takxe
GypeHHs] C HCIOJIb30BAHMEM a3PUPOBAHHON KUAKOCTH B KOMILTEKT
YCTheBOTro 060pyN0Balivs BKJIIYAIOT BpallatOIUMIICA NPEBEHTOP HJIH
repMeTUZMPYIOLLEE YCTPOHCTBO.

B cBs3aK ¢ TeM, 4To 060OpyNOBaHHE YCTbA CKBAKMHBI MOHTHPYIOT M
00CTyKMBAIOT B NPOLlecCe CTPOUTENBLCTBA CKBAXKUHbBI 110 MOJOM Bbi-
ueyHoro 61oka 6ypoBoi YCTAHOBKM, OHO, TTOMMMO CBOErO NPSMOrO
Ha3HayeHUs, JODKHO OTBEYATh CIeAYIOMUM TpeboBaHUAM:

KOJIOHHbIE TOJIOBKH, TPEBEHTOPbl W JpPYTHE 37€MEHTbl JOJKHbI
MMeTbh MHHMMAaJbHYIO BBICOTY;

NPUCOEJUHUTENIbHBlE DPa3Mepbl (hJIaHIeB KOJOHHBIX TOJOBOK H
IPEBEHTOPOB JIOJIKHBI ObIThH COraCOBaHbl C YY€TOM [IOCJe[0BaTeNh-
HOM YCTAHOBKH Ha yCTbe CEKLUMH KOJOHHBIX I'OJIOBOK M MPOTHBOBBIG-
pocosoro obopynosanusa Ha 6Gosee BbicOKoe paboyee naBjleHHe, YEM
npu GypeHUH Tpe/blAYIIero HHTepBaa;

MPOXOJIHble OTBepCTHS (hJaHLEB AO/KHBI obecreuuBaTh [10/BE-
IIMBAHHE CNYLIeHHOH 006CaJlHOM KOJIOHHBI Ha KNMHOBOI 3axBaT 0e3
JieMOHTaXa TPOTHBOBLIGPOCOBOrO 0GOPYA0BaHMS;

JIOJKHBI OBITh COFNIACOBAHBI TAKXKe MPOYHOCTHBIE XaPaKTEPHCTHKU
ycTbeBoro obopynosatinsi U obcaansix Tpy6, Ha KOTOpble OHO YCTa-
HaBJIMBa€TCH.

254



47.1. KOJIOHHBIE I'OJIOBKH

TN KOJIOHHBIX TOJIOBOK M CXeMbl UX MOHTaXa CjelyeT BblOupath
¢ ydeToM obecrieyeHHs NOCTOAHHOTO KOHTPOJsi /1aBJIEHHS, CO3/laBae-
MOr0 HOSIBJIAIOUMMCS Ta3oM B MEXKOJOHHOM NDPOCTPAHCTBE, U
NpOBE/CHHS! PEMOHTHBIX paboT Nno JMKBUJALMK BOHHUKAIOUIMX TPO-
ABJIEHHH.

CeKllM¥ KOJIOHHOH TOJIOBKH YCTAaHaBJIMBAWOT Ha YCTbE CKBaXu-
HBl TIOCJIe/IOBAaTesIbHO, MO Mepe Cllycka ¥ neMeHTHpPOoBaHUA ofcal-
upix KostoHH. TIpu 3ToM kamaylo ceKUuMi0 KOJIOHHOH TOJIOBKH
HeoOXOAMMO NOADHPATL € Y4eTOM MAKCHMAJIbHOIO ILTACTOBOFO JaB-
JIeHUs, 0)KHAaeMOro npu GypeHUH clleaylomero 3a obcaXKeHHbIM HH-
TepBana ckBaxuibl. Ha nee ycTaHaBnMBalOT 11POTMBOBBIGPOCOBOE
obopy/loBaliHe, pacCUNTaHHOe Ha Takoe ke pabouee pasienue. ocie
crycka M IIO/BELIMBAHUA ouvepelHOH o6cajHOH KOJNOHHBE LHMKJ Iio-
BTOPSIOT.

ObBsizka BCex BXOAAUMX B KOHCTPYKUMIO CKBaXKHHBI 06CazHbIX
KOJIOHH CeKLMSIMH KOJOHHOH roJIOBKH BO3MOXKHA TOJIBKO 10 Mepe Ux
CHycKa U 11leMeHTHPOBaHHA.

OteyecTBeHHON IIPOMBILTEHHOCTBIO CePHAHO BBHIYCKAIOTCA KO-
NoHHble roJ0BKH MydToBoro thina (tHua 'KM), paccuuTalnble Ha
pabouue nasnaenus 12,5, 20; 32 u 50 Mlla. dTmMu rosoBkaMu npe-
AycMoTpeHa 0OBS3KA KOHCTPYKHMI CKBakMH M3 JABYX oOCaaHbIX
xonouH (10 Tunopasmepos), Tpex (13 TUnopasMepoB) U UeTbIpex
(2 Tnopasmepa) KOJIOHH.

Kostounasa ronoska mydtosoro tHia (puc. 17.1) cocTouT u3 kop-
nyca 4, mycdtul 7, crienranbioro ¢Jadua 3 1 HaXkKUMHOH BTYJKH 2,

12

Pruc. 17.1. Kononnas ronoska MydToBoro Tina
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MexTpybHoe npocTPaHCTBO YNJIOTHEHO JIBYMS MEIHBIMU KO-
11aMH, BCTaBJIEHHBIMHU 8 NMPOTOYKM MY(Tbl M CAMOYNJIOTHAIOUIMMUCY
PE3HHOBOU MaHXEeTOMH

KoncTpykuus kosionHoit ronosku tuna [KM s obBssku Tpex,
yerblpex M Ooslee KOMOHH OT/IMYaeTCsi OT MpPUBEIEHHOM (CM  puc
17 1) yucnoM cekuuit

Haubosiee nonio oTBeyaldT CoBPeMEHHLIM TPeOOBAHUAM KOJION-
tsle rosioBky Tvna [KK, mupoko npumensemsle 3a pybexom

Ha puc 172 wusobpakena konoHuas ronoska 5IKK-500-
168x273x426 3ITo Mo cyuecTsy ABe KOJOHHbIE TOMOBKM, COEIHHEH-
Hole Mexay coboit Matpy6koM, Torfla Kak YC/I0BMA pasMelleHHs Ha
CCKLIMAX KOJOHHOM TrOJIoBKH NPOTUBOBBIGPOCOBOrO 00OpYNOBaHUsA
TpebyIOT UCKIIOYeHHs W3 KOHCTPYKUMM NaTpyOka 2 u nepeBojiHOH
katywky 3 Cekuus 7 nocpeacTBoM (hJIaHUEBOTO COEAUMHEHUS J0JIx-
Ha ObITh ycTaHoBJieHa Ha cekuuio 5. Tlpu atom HeoGxoauMmo obecrie-
YUTh YCJOBHE MOJBEUIMBaHUS 00ca/iHbIX KOJIOHH AvaMmeTpaMu 273 u
168 MM KJMHOBBIMM 3axBaTamu De3 /leMOHTaXa NPOTHBOBLIGPOCOBOTO
06opy/I0BaHUA, Te. KJAMHOBOM 3aXBaTr Jl0JKeH CBOBOAHO MPOXOAUTDH
Yepes NPeBEHTOPLI /10 ceKIIHH KOJOHHOH FOJIOBKH

MeKKOJIOHHOe NPOCTPaHCTBO YIUIOTHHETCH nakepoM 4, ycraHas-
JIMBaeMbIM Hajl KJTHHOBBIM 3aXBaToM G

Ha puc 17 3 npupesieHa KOHCTpYKUMS KojioHHOH rojoku KI-5-
700, paccuuTalliod Ha MaKCuMasbHoe pabodee aasiaenue 70 MIla,
IS NIO/IBELINBAHUS NATH KOJOHH obcaanbix Tpy6

Tabaputhsie pasMepbl U Macca kxoJonHoil ronosku KI-5-700 cie-
AyIolHe

TabapurHble paaMepbl, MM

BHICOTA 2,7

ik 114361 1.5

UIHpHHA 8
Macca, kr 5500

Hukusst yacTh KpecToBHHbl 77 Mo3BOJAET Mo/BeninBaTh obcal-
Hble KOJOHHBI AuameTpom 478 u 426 MM pacTodkoil M Hape3koil
pe3bObl WM CBapKOIi

B Bepxteit yacTu kpecToBUHbI 77 M B HMXKHEH YaCTH KPECTOBHUHDI
12 ycTaHaB/IMBAIOT KJIMHOBYIO TOABECKY JUIA YAep:KaHUs KOJOHHDB
obcaanbix Tpyb anamerpoM 351 MM M KpPbILIKY HoABeckH 75 ¢ MaH-
xetaMu 73, 74 [loab3ysch nepeBoJHUKOM, MOXHO MoABeuHBaTh KO-
JIOHHY /naMeTpom 324 Mm.

B BepxHell YacTH KpecToBHHbI 72 yCTaHaB/MBAIOT ONMopHbli (Ja-
Hely 77 ¢ MamxeTaMu 9 ¥ 10 ¥ KJIHHOBYIO MojBecKy 8 /s NojBeLIH-
BaHUS KOJIOHItbI obcaaHbix Tpyb avameTpoM 299 MM

Mcnosnb3ysi cOOTBETCTBYIOMWIMI TNEPEBOAHHK, MOXHO TOABECUTD
KoJioHHB! AuamerpaMu 273 u 245 mm. KumHoBas nogsecka cocToHT
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Puc. 17.2. Konounas ronoeka wm- Puc. 17.3. Kojounas ronoska KI-5-700;

HoBoro Tuna STKK-500-168x273x246 1, 2, 6, 12, 17 — xpecToBuHa, 3 — wmTylep,
4 ~ BeHTHTb, ) — OTBOA, 7, 15 — KpBIWKHK
noasecok, 8, 16 — noasecku, 9, 10, 13, 14 -
MaipkeTnl, 17 — onopHbiil daanen, 718 — kpaH
BBICOKOLO AAaBACHHSA

9— 3653



U3 Kopnyca, njaulek M cnequa’gsHbix wtHdToB. Kopnyc noaseckn
1A yaoOcTBa MoliTaXka BbillojiHell U3 /IBYX 4YacTeil, COeJAMHSEMblx
UMJHHAPUYECKUMH HITHQTaMK, W TIpeACTaBasieT coBOH ABYXCTYyMeH-
YaTYI0 KOHYCHYIO MMOBEPXHOCTb C YeThIPbMs IJIAlIKaMM, COe/IHHeH-
HBIMH WITYLepaMH.

IMnawmku B Kopryce MoABeCKM NpeABAPUTEIbHO YCTaHABIMBAIOT
Ha yeTbIpeX BHHTAX, KOTOpble BBHHUYMBAIOT B MOMEHT cOOPKM Moj-
Becku. Ilnaiiku camoycTaHaBAMBalOTCA B KOPIyce MOABECKH U Bo-
Kpyr obcaaHo# TpyGbL.

BHyTpeHHSs noBepxHOCTh nJlallek MMeeT HaceukKy IS 3aKpellye-
HHSL KOJIOHHBI 06caaHbIX TPYO.

Onopubift daaden 77 U KpbIUKA MOJBECKH 7 UMEIOT BHYTPEHHMe
M Hapy>KHble PacTOYKH, B KOTOpbie YCTaHABIMBAIOT MaHxeTbl 9 u 10,
[Tpu noaBemiMBaHUM KOJOHH auameTpaMu 299 u 273 MM Ha KJIMHbAX
noJBecka 8 noa AeCTBHEM Beca KOJOIHBI 06CaAHbIX TPYO oNycKaer-
Cs JI0 YCTaHOBKHM Ha onopHoM ¢uiaHue. IIpu aToM manxetbl aedop-
MHPYIOTCS M YIUIOTHAIOT BHYTDEHHIOIO M HapPyXXHYIO NOBEPXHOCTH
NojiBeCKH, NpejoTBpalas TonajaHue CpeAbl U3 MeXTpyOHOro npo-
CTPAHCTBA B NOJIOCTh ILJIALeK,

OcHoBHble npeuMyntectBa KoJoHHoit rosoBku KI-5-700: kiuHo-
Baf NOJIBECKA MO03BOJAET 3aKpenuTb 00caZHyl0 KOJIOHHY 6e3 npume-
HeHHS CIlelMaJbHbIX MATPYOKOB; BO3MOMHOCTb [MMOABEIINBAHUA Ha
NJjalwkax ¢ WCNo/b30BaHMEM TMePeBOIHUKOB BCeX CYLIeCTBYIOLIMX
pa3mepoB o6CaAHbIX KOJIOHH Jie/1aeT KOJOHHYIO TOJIOBKY YHUBepCalb-
HoIi; MojBeIMBalue KoIOHII guamerpamu 299 1 219 MM Ha TpYOHBIX
3aroTOBKAaX CO3/1a€T HaJeXHOCTb 3THX KOJIOHH; TCPMETHYHOCTh MEX-
TpYOHBIX NPOCTPaHCTB obecncYHBaETCA TEPMOCTONKMMH MaH)XXeTaMH
U CllelHalbHOH MacTOMH.

Pa3BuTHe TepMuYeckHMX MeTO/0B BO3AeHcTBUA HA HedTAHbie Maa-
CTBI NOCJY)KMJIO OCHOBOM /171 Pa3pabOTKH KOJOHHBIX TONOBOK Callb-
HukoBoro Tula (Tuna KI'C), npeatasHayeHHbIX AN CKBaXHH, Ha KO-
TOPBIX [OPsivas BOJA HJIY Map 3aKayuBaeTcs B MPOAYKTHUBHbIN njacT.

l'onoska Tuna KI'C (puc. 17.4) oT/iMyaeTcs oT KOJOHHBIX roJIOBOK
tunos KI'M u TKK Hanuumem canpbHHKOBOro ycTpoiicTBa, MO3BO-
JIIOUIEro 3KCIYaTALMOHHON KOJIOHHE NepeMeniaTbCsi BBepX M BHH3I
npyu KojebaHUsX TeMrepaTypbt pafoyero areHTa HJIH OCTaHOBKaX
CKBaXXUHbI Ha TEKYUMI (KaNUTaJbHBIA) PEMOHT.

Yenosuble nepexoyibl ¢JlaHUeB KOJOHHBIX TONOBOK W MpeBeHTO~
pOB, NPHCOEAMHUTeNbHbE Da3Mepbl W NMPUHSATHIR pAA AaBjeHWi 1O
I'OCT 28919-91 yHudHuMpoBaHbl ¢ Hanbolee PacnpocTpaHeHHBIMH
3apybexHbIMM CTAHAAPTAMH.

OcHOBHbIE nTapaMeTpbl OZHO- U ABYX(hIaHUEBBIX KOJOHHBIX ToJlo”
BOK, ycraHos/enHsie TOCT 30196~94, npusenens: B tabn. 17.1, 172
U Ha puc. 17.5.
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puc. 17.4. Kononsasa ro-
j0BKa CANbHHKOBOTrO TMma
(mna KIC): )

7 - HOXHMHOIl dranew; 2 ~
CafbHHKOBOE  YILIOTHCHHE;
3 - KpbllIKA TOMOBKH; 4 -
npobKa YILTOTHEHIS, 5 -
pTY/IKa; 6 — 3AMOpHbII} BHHT;
171})4;6 KOpNyC rojaoBkH, & -

Ka

Puc. 17.5. Konouuble ro-
noekn no F'OCT 30196-94:
a — oaHodAaAHLEBAs HIDKHAS,
6 — aByxdnanuepas npome-
XyTOYHAA HAM BepxHss, 71 —
KOpIYC € BepXHHM (r1aHueM;
2 - BepxHMIl YNMIOTHHTED,
3 -~ TpyboaepxaTeib KAMHb-
esolt; 4 — 6boxosoli oTBOA;
5 — HIDKHAA JacTh KOpmyca,
coelunseMan ¢ obcaanoit
TpybGoii Ha peanbe, cBapkoit
HAH APYrHM crocoboM; 6 —
HHXHMIL YTIIOTHHTERb, 7 —
HIDKHMIT daaHel

1l

-+

1
— 2
3
4
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Tabauna 171

OcHosHsle napaMeTpst 0aHODIaHUEBBIX KONOHHBIX T0J10BOK (cM. pue. 17.5, a)

Ycnosunilt ana-

YcaoBHEIT giaMeTp
obcaanbix Tpy6, Ha

Ycaosubil gaame

MOTP D1 npovo- | Paiosce S | xoropue yeramaamuma- | | Dr ofeit Y6,

dbranma, MM erea xo.;r(gﬂ:a; ro/os- GonepxaTene, MM
180 14, 21, 35 Ot 168 no 194 Or 114 10 127
230 14, 21,35 Ot 219 no 245 Or 114 a0 146
280 14, 21, 35 Ot 219 no 273 Otr 1140194
350 14, 21, 35 Ot 299 no 351 Ot 114 g0 273
425 14, 21, 35 Ot 377 no 426 Or 154 no 340
480 35 Or 406 no 473 Ot 219 no 377
540 14, 21 Ot 473 no 530 Ot 273 a0 426
680 7, 14, 21 Ot 560 o 720 Ot 406 po 630

Tatanua 172

OcHoBHbIE MapaMeTP ABYX(IaHueBbiX KOJOHHKX r010BoX (cM. puc. 17.5, 6)

Bepxuui ¢ranen Huxuuti paanen Yenosuntii anamerp
Yecnoeustit | " D; tpy6, 3akpennse-
auaMeTp Dy | Pabouee nas- gg:g;;blga nl;:?xg:fxi MBIX B Tpybonepxare-
MpOXOAa, neune, Mlla NpoxOza, MM MIa ne, MM
MM g

280 14, 21 280 14, 21 Or 114 po 140

350 14, 21 Ot 114 go 194

425 14, 21 Ot 114 o 194

35 280 21, 35 Ot 114 no 140

350 21, 35 Or 114 po 194

425 21, 35 Ot 114 go 194

70 280 35,70 Ot 114 po 127

350 35,70 Ot 114 g0 178

425 35 Ot 114 go 194

105 280 70, 105 OT 114 a0 127

350 70, 105 Or 114 go 168

425 70 Ot 114 go 194

140 280 105; 140 Or 114 po 127

350 105 Or 114 g0 168

350 21 350 14, 21 Ot 127 a0 194

425 14, 21 Ot 140 no 245

540 14, 21 Ot 140 a0 245

35 350 35 OT 127 po 178

425 21 Ot 140 n0 245

540 21 Ot 140 10 245

70, 105 350 70, 105 Ot 140 g0 178

425 35,70 Ot 140 go 194

540 35 Ort 140 1o 245

21 540 14, 35 Ot 194 o 340

680 14 Ot 194 o 324

425 35 540 35 Ot 194 po 324

70 540 35 Ot 194 1o 299
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[IpoAoAXKeHNe Tabn 172

r”ﬂ)ﬁmxﬁ ¢ranen Huxuuit pnanen Ib)’cno;gbl it amerp
YcoBHbIH YeaoBubi Pa6ouee 3 TPYO, 3aKpen.lie-
quanerp Dy | Pabosee ma- | oD | agaoune, | MBIX B TRyGoRepxare-
HP‘;:“‘:M' ' TpoXoxa, MM MMa ¢, MM

480 35 540 21 Ot 219 no 340

680 21 OT 219 po 377

70 540 35 Ot 219 no 340

540 21 680 14 Or 273 no 426

35 680 21 Ot 273 no 426

680 14, 21 760 14 Or 340 pgo 530

L

(naHieBble coelMHEHUS KOJOHHBIX TOJIOBOK COOTBETCTBYIOT Tpe-
gosannsam [OCT 28919-91 u obecriednBaloT coefMHeHUE MeXAY
co60it, ycTaHOBKY 6Ji0Ka MpeBeHTOpPOB MPOTHBOBLIGPOCOBOro obopy-
zoBaHMs Wi GOHTaHHON apmaTypsl 6e3 JONOJTHUTENbHBIX [epPexoil-
HBIX JeTajleid.

[lpy 6ypeHHY CKBa)KHH C ABYXKOJOHHOH KOHCTPYKUMel Hcnolb-
3yercs ogHodIaHIEeBasi KOJIOHHAs ToJ0BKa, KOTOpas NPHCOeJUHSeTCA
K KOHAYKTOPY C NoMoulblo My(TOBOI WM HUMMENBHOR pe3bbbl 00-
cagabix Tpy6 no 'OCT 632-80. O6umit Buj oaHodaaHeBoOH Ko-
noHHoit rosoBku THna OKK1 koHctpykuunn BHUHHedTematna npu-
BefeH Ha puc. 17.6.

BoxoBbie 0TBOJbI KOJIOHHOH TOJIOBKH A0JIKHBI ObITh 060pyAGBaHBI
¢nanuesbiMi coenrHenusaMu o FOCT 28919-91 na pabouee aas-
JieHWe, COOTBETCTBYlollee paboueMy JaBjieHHI0 BepXHero GJaaHua.
IIpu pasnennn go 14 MIla gonyckaercs ucnosb3osaHue pe3b6OBOTO
COeMHeHMsT HacoCHO-KoMITpeccopHbix Tpy6 amamerpoMm 60,3 MM no
TOCT 633-80.

Hnsa 3akpensienys B Kopryce KOJOHHOW FOJOBKM BepXHEH 4acTH
obcazHolt KOJIOHHDBI MCIIOJIb3YeTCs KAKHHOBON (6e3 pe3blbl) A Myd-
ToBbiH (c pe3nBaMu) Tpybogepxarens (nogsecka). ['pysonoanem-
HOCTL KMMHOBOro TpybojepxkaTeas Jo/bKHA ObITh He MeHee 3Hade-
HUi, NpuBeeHHbIX B Tab. 17.3.

TepMetrzals MexxkOJOHHOTO NpocTpaHcTBa W uiaHLeBoro co-
CAMHEHA OCYLIeCTBAAETCA C NOMOLUIBI0O BEPXHEro M HWXKHEro Make-
POB M3 37aCTOMEPOB WM YIUIOTHEHHH pa3IMMHOW KOHCTPYKLHUH.
OcHoBupie pa3Mepbl TaKMX MakepoB npuBefeHbl B Tabn. 17.4. [as
PasMelliennss makepoB B KOJIOHHBIX [OJIOBKAX NPeAYCMOTPEHbl pac-
TOYKM, AuMMETpbl KOTOPBIX NpuBedeHsl B Tabn 17.5 u 17.6. Mexna-
KepHoe npocTpaHCcTBO 3aMoNHAETCA YIJIOTHUTEBHBIM COCTABOM THMA
113-162 o TY 38-101315-77 uan Apmaton-238 no TY 38-101812-

Yepe3 crielMaNbHOE OTBEPCTHE B HHXXHeM (riaHile M oNMpPeccoBbl-
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Puc. 17.6. Oanodnaniuesan konoxuas ronoBka THna OKK1 xoxctpyxumu BHUH-
nedreMawa:

1 - 3aaBnkka, 2 — xiHHbeBON TpyOoaepxatenn; 3 ~ xopnyc; 4, 7 = KOAbLO YILIOTHH-
TEIbHOE ONMOpHOe; 5, & — YNIOTHHTEAb, 6, 9 — KOABLO YIUIOTHHTEJIBHOE HAXKUMHOE,
70 ~ Brynka HanpaBnsiomas; 77 — ¢oHTaHHaa apMaTypa: 72 — KfalaH HarHeTaTe.b-
HBIIT, 13 — maHomerp; 74 — BeHTIUIb; 75 — HampasJjenye (KOHAYKTOD)

Ba€TCA Ha pacCye€THOE JaBJIEHHE, OonpeiaeasdaeMoe U3 YCAOBHA [peay-
TNIpeXAeH!s CMATUS BepXHell obcanHoit TpyObl, HO He Bbillle paboyero
JaBJieHus ¢JlaHues.

Tabauua 173

MakcuHManbHas rpy3onolbeMHOCTs TPy6oaepkaTensa KONOHHON roNOBKH

VcaoBublii AHaMeTp Ocesas narpy3ka (B TC) A5 KOJOHHBIX I'OJIOB THIIOB
KOJIOHHOIT rONOBKH, MM OKK2 OKK3 OKK4
S

140 200 260 260
168 200 260 260
178 200 200 -

194 200 - -

218 - 250 300
245 230 310 300
273 250 300 300
299 200 250 150
324 200 260 150
340 - 260 200
426 - - 200
508 - - 200

MMpumeyvanue. [TpogomxHTeABHOCTL HCMBITAHMSA 3 MIH.
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Ta6nnua 175

JluaMeTpbl pacTOYKH BepXHero dnaHna

Jeromt 3 | g nsone, | MO | |
MM a dnana Dy, Mm TPY (;i?pxm'“
180 14, 24, 35 1818 178,05
230 14, 21, 35, 70 2294 226,90
280 14, 21, 35, 70, 105, 280,2 27732

140
350 14, 21, 35, 70, 105 3469 343,48
425 s 14, 21, 35,70 426,2 422,28
480 35,70 4770 473,08
527 21 5278 523,88
540 14, 35 540,5 536,58
680 14, 21 680,2 676,28
760 14 6\762,8 758,88

Tabauua 176

JlHaMeTpbi pacTo¥KM HipkHero ¢hnanua

YcaosHblil anaMeTp npo- | p e MIT Maf(c"m"““bm;gpy*'
’ a6ouee nasreHise, a | Hot gHameTp Tpy6oZtep
xona Dy, mm xateasg D;, Mm
280 14, 21 2428

35 2318

70, 105, 140 2175

350 14, 21 296,9
35, 70, 105 283,5

425 14, 21 354,0
35,70 346,1

480 35, 70 4255
527 21 4318
540 14, 21, 35 443,0
680 14, 21 558,8
760 14 635

[pu OypeHHH CKBa)KMH € MHOTOKOJNOHHOHM KOHCTpYKuMe# (4MCIO
K0JIOHH 60Jjie AByX) McHoJb3yeTcss obopyaoBaHHe 00BS3KM 0fHCaHbIX
KOJIOHH, COCTOSIlIeE U3 O/IHO~ M JIBYX(JIaHIleBbIX KOJOHHBIX roJIOBOK.

BeiyuiMe 3aBoibl-U3roTOBHTeNH YCTbeBOro obopyaoBaHus 10
CTaBJAIOT KOJIOHHbIE TOJIOBKM, B KOTODbIX KJIHMHOBbie Tpybogepxare:
4 COBMeleHbl ¢ BepxHMM nakepoM. PacrnakepoBka B HHUX MOXET
MPOKCXOANTL ABTOMATHYECKU MMOJ /eicTBMeM Beca obCalHOH KO~
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Puc. 17.7. O6opynoBanue 06BS3KH 06canmbIx koiaoHH THHa OKK2:

a ~ KB «Turans, 6 — Boponexckoro MexaHnyeckoro 3aBofa, 7, 3, 7, 9 — ynaotHu-
Temu, 2, 8 — konvuesas Npokaaiaka, 4, 11 — nogsecka KiuHbepasd, 5 — daaHen rayxoit,
6 - kopriyc aByxduiaHueswiit, 70 — xopnyc omnodnanueswft, 72 — saraywixa, 713
KpaH sanopuuiit, 74 - sa;eikka, 75 — dnanesnt uHcTpyMeHTanbHBIL, 76 - apmaTypa
donTannan

JOHHbI M/ TIPHHYANTENbHO NMYTEM BBUHYMBAHMS CIlELMAJIbHBIX 6o
TOB,

Ycranosnena cucrema obostiauenns obopyroBaHMs 06Bsisku 06-
CanHLIX KosoHH ¢ KIMHOBBIM Tpybomepxartenem Hampumep, OKK1-
21-168x245 o603nauaeT-

O - obopynosanue;

— KOJIOHHBE 06cafHBIX TPYG;
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Puc. 17.7. llpoaoaxenue

K — ¢ kaunoseiM Tpybozepkarenem;

1 ~ YMCJI0 KOPTYCOB KOJNOHHLIX rOJIOBOK;

21 - pabouee napienue pepxHero danua, Mlla;

168%x245 — guameTpnl obcadHbIX xojloHH, MM, o [OCT 632-80.

JiByxxoprycHoe obopynoBaHue ycTbsi CKBaXHHBI Ha pabouee naB-
nenne 35 Mlla ans o6Bsisku o6canHbIX KoNIOHH aMameTpom 168, 245
v 324 MM B 0ObIYHOM McnoNHeHMH obo3Hayaercs wmudpom OKK2-
35-168x245x324.

To xe, B KOPpPO3HOHHO-CTOHKOM HcmosHeHuM THNa K2 umeeT
umdp OKK2-35-168x245%324K2 (puc. 17.7).

TpexxoprnycHoe obopynoBaHue ycTbs CKBaXWHb! Ha pabouee maB-
nerne 79 MIla nst o6Bs3kn 06caAHBIX KOJOHH auameTpom 168, 245,
324 u 426 MM B KOPPO3HOHHO-CTOMKOM HcronHeHnu Tuna K3 (puc.
17.8) obosnavaercs mubpom OKK3-70-168x245x324x426K3 n us-
rorosseTcs Ha BopohexXCkoM MeXaHM4YeCKOM 3aBoje.

OcHOBHBlE XapaKTePHCTUKH 000pYAOBaHMA YCTb CKBaXMH THIIA
OKK Ha paboyee pasnenue 21 u 35 Mlla no TY 26-02-1146-93 and
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Puc, 178, OGopynosanne 06Bs3kH ob6cammmix koaoHH OKK3-70-168x245x324x
X426K3 na pabouce narnenme 70 MIIa B Koppo3HOHHO-CTOlKOM HenoaHeHuH Bopo-
HeXCKkoro MexaHITiecKoro 3aBojia
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o6Bsizky obcamnbix kosont mo TOCT 632-80 npusenedsr B Taby,
17.7. llo aTuM e TeXHHYeCKMM YCJIOBUSIM H3rOTOBASIET YCTbeBoe
obopynoBarue psan 3asonos: IO «Cesmaumnpeanpustie» (r. Cese-
POIOBHMHCK), IeKkTpoMexaHuyeckuil 3asol «bypesBectHuks (r. latyp-
Ha, Jlenunrpaackas obnacts), OAQO «Crankomaurs (T. Yensbuck).
YctoeBoe o6opynosaHue, pbinyckaemoe HensOuunckuMm OAQ
«CrankoMaul», uMeer cieayloume Tumopasmephl:  OKK1-21.
146/168x245;  OKK2-21-140x245x324; OKK2-21-146/168x243
OKK1-35-146/168x245, OKK2-35-140x219/245x324; OKK1-21.-
140/146/168x219/245K1; OKK2-21-146/168x219/245x324K1;
OKK1-35-146/168x219/245K1; OKK2-35-146/168x219/245%x324K1.
YcrheBoe obopymosatHpe, BbiMyckaeMoe YeX0BCKMM  3aBoaom
3HEePreTMYeCKoro MallMHOCTPOEHUS, UMeeT CJeAyiollde TUNopa3Me-
perr  OKK1-21-146x245, OKKI1-21-168x245; OKK1-35-168x245;
OKK2-35-140%219%299; OKK2-35-140x219%324; OKK2-35-
140x245%299; OKK2-35-140x245%324; OKK2-35-146x219%299;
OKK2-35-146x219x324; OKK2-35-146x245%299; OKK2-35-
146x245%324; OKK2-35-168x245x299; OKK2-35-168%245x324;
OKK-35-178x245%299; OKK2-35-178x245x324.
0AO «OMC-Cubnedrerasmal» MIroTOBASIET M KOMILIEKTYeT
ycTheBoe 060PYNOBaHHE M3 OTAENBLHBLIX OAHO- M AByX(daaHUeBbIX Ko-
JIOHHBIX r0JioBoK (puc. 17.9), cooTBeTCTBYIOUMX TPeGOBAHMAM CTaH-
aapta APl 6A (17-s pesaxuusi). OcHOBHbIE NapaMeTpbl KOJOHHBIX
ronoBok OAO «DMC-Cubnedrerasmaliu» npusenens B Tabn. 17.8.
[lpy 3axase cjelyeT yKaszaThb TUMBI KOJIOHHOW ToJloBkM M JaH-
1[eB, AMaMeTpbl, MACCY U TPYINAY MPOYHOCTH CTAIM 0OCAAHBIX KOJOHH.

PHc. 17.9. Konoxuble roaosku 3asoga OAO «(DMC-Cubuedrerazmaus:
a ~ opHodnaHuessie, 6 — AByXd1aHUeBbIe
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Puc. 17.10. O6opynoBamue ycThs, BHNYCKaeMoe perHOHATBHRIMH 3aBogamu Poc-
CHH, ¢ oTcTyTuleHHAMH oT TpeGosannii TOCT 30196-94:

a - TVYK3-350x35/280x21 (OAO B3BT);, 6 - KI350 (OAO «OMC-
Cubnedreraamauns; ¢ - OKO21-245x168/146 (Yeasbunckuit OAO «Cranxomam?;
2 - OKO21-324x245x168/146 (Yensbunckuit OAO <«CrankoMamn»); 1 — xpaH npob-
KoBblif; 2 — maTpyGox mepexoiHblit; 3 — ymnoTHenud; 4 — roioBka 280x21; 5 — maHo-
MeTp; 6 - ronoBka KodoHHasA 330x35; 7 — ynnoTHenue; 8 — Mydra cnenuansHas; 9 —
Mydra-konayxtop; 10 — xopnyc xomonHoll ronosxu 245x21; 11 ~ raiixa cTomopHas;

~ KOpHyC KoMOHHOIT ronoski 324x21
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KosonHble ronoBku Ha paboyee nasnenue 21 n 35 MIla B 0bbiy-
HOM HCTNOJHEHUH, cooTBeTcTByloUMe TpeGosanusm FOCT 30196-94,
M3roToBJSIIOT B Poccun Ha psaxe 3aBozoB.

Tabauyga 178

TlapameTpsl KoJaoHHBIX ronoBok OAO «(DMC-Cubuedrerasmams

OanodaaHueBbie KOAOHHDIE TOTOBKI
C-22u C-122°

JByxdaaHueBhie KOJIOHHRE TOAOBKH ]
C-22 u C-122°

_+

“Tpeaycma
or 21 o 105

D,, MM Dy, MM
BepxHero ¢IaHma™ | ofcaaHbX TPyH BepxHero ¢dnaHua™ obcanHbix TpY6
229 114-140 - -
279 114-219 279 114-219
346 140-273 346 140-273
425 245-299 425 245-299
527/540 273-406 527/540 273-406

"KonouHule rooBkd C-122 paccuuTaHbl Ha TAXedble ycaosus paborm (pabouee
naBaeHHe Goaee 35 MITa, B Tom uncae B cpesiaX, COACPXKAMMX CEPOBOZOPON).
HBAETCA WM3rOTOBAEHHE KOJOHHMRIX TOJOBOX Ha pabodee AaBJICHHE
[Ta, koTophie ocHamaloTcs TpySoaepxkaTenaMu ¢ NPHHYAHTEIbHOMN
repMeTH3anMell KOMbIeBOro NpoCcTpaHCTBA. BokoRnie oTBOAK MoOryT 6WThL pe3bboBbe,
¢aanuesble 1M ¢ npuBapHuM ¢uraHueM. Pesnbbl fU1g 3aMennl 3a1BIDKKH NOA AaBje”
HHEM — Ha BceX OTBOAax ¢ ¢hraHieM
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Ha HeTSHBIX MECTOPOXACHUSIX, [1€ MaKCMMalbHOE YCTbEBOE
pasaetine He npesblutaer 14 Mlla, ncnonbsyor kononHble rosoBKH,
M3rOTOBJISICMDIE 110 TEXIHMYECKUM YC/IOBUSM, HMEIOWUMM OTCTYILICHUSA
ot Tpebosanuit TOCT 30196-94. HexoTopble M3 KOHCTpyKuMii Ko-
J0HHDBIX TOMIOBOK MpuBeneHb! Ha puc. 17 10.

17.2. IPOTUBOBBIBPOCOBOE ObOPY/IOBAHHE

[porusosbiGpocosoe obopyloBaHue NpeaHasHa4eHO AJS YRpas-
feHMsl CKBaXXMHOW NpM rasonedTeBONONPOSIBIEHUSX, TepPMETU3ALUN
3aTpyOHOrO MPOCTPAHCTBA MPU 1IEMEHTUPOBAHHM OOGCAAHBIX KOJIOHH,
OCYLIeCTBIeHUSI 0OPAaTHBIX UMPKY/ISUMH M LEMEHTUPOBAHUS U APY-
rUx onepauni npu Gypenny HedTAHBIX U ra30BbIX CKBaXHH.

IpotiBoBLIGPOCcOBOEe 060pya0BaHHE M3TOTOBASETCS TPEX THIIOB:
ABYXIpeBeHTOpHOe ¢ AByMsi Bbikuaamu (puc. 17.11, a), Tpexnpesen-
TopHoe ¢ Tpems BbikuAamu (17.11, 6) M TpexmpeBeHTOpHOe C vye-
THIpbMS BblkuaaMu (puc. 17.11, 6).

Yucsio y3108 Kax/10T0 THNa 0bopyAoBaHus npuBeaeHo 8 taba. 17.9.

YHuBepcanbHble MPEBEHTOPhI TEPMCTUIUPYIOT YCTbe CKBAKHHBI
npu Gypenitn 6e3 Bpanienus OypuibHbIX TPy6, a Takxke NMpU pacxa-
KMBAHHH.

OTteyecTBeHHAS MPOMBILLTIEHHOCTh CEPUIHO BLIMYCKAET OAMH THUI
YHUBEPCANbHBIX 1IPDEBEHTOPOB ¢ TIM/PABIMYECKMM JMCTAHLUMOHHBIM
ynpapieHHeM Tpex Tunopa3Mepos. [1YT-156x320; ITYT-230x320
u [1YT-307x200.

TunoBas KOHCTPYKUMS YHHBEPCATbHOIO NpeBEHTOpa H306paxeHa
Ha puc. 17 12.

Kopniyc npesenTopa 2 npeacrtaBiser co00H CTaAbHYIO LMAMHAPH-
YeCKyI0 OTJIMBKY C (aHlleM, MPUCOeMHUTeNbHbIC PAa3MEPbl KOTOPO-
TO COOTBETCTBYIOT oTpacieBoii HopMaiu OH 26-02-89-68. B Bepx-
HEH 4acTH KOpnyca uMeloTcs pe3bba [/ HABUHYMBAHMS KPbILIKH
NpeBeHTOpa 7 ¥ MNPSIMOYTOJbHBIN Ma3 /sl YCTAaHOBKM CAMOYILIOT-
HSIIOLelics MaH XXeTbl, NpejHa3HayeHHOW A/ repMeTH3aluu pe3nbo-
BOTO COeAMHEHMS IpeBeHTopa. YeThipe OTBepCTUSl Ha TOPLOBOH No-
BEDXHOCTH KOpMyca MpegHa3HaveHbl 18 ycTaHosku GonatoB Kowu-
YeCKMH MyHXep 4 NpU MepeMellleHN BBepx 06ecnevyMBaeT YNJOT-
HeHne OypuJbHOM KOJNOHHBI B J0BOM ee CEYEHHMH MIM OTKPHITOro
TIPOCTPAHCTBA, €CAM B CKBAKMHE HET KOJOHHBI 6YPHILHLIX TpyO.

BHeunsss moBepXHOCTb KOHMYeCKOTO IUIyHXKepa W CTyrNeH4YaTas
BHYTPeHHSISS MOBePXHOCTh KOPOVCA MMpeBeHTOPa C TpPeMs NapaMmu ca-
MOYIIJIOTHSIIOUIMXCS PE3MHOBLIX MalkeT 00pasyioT JBe TMApaBiuye-
CKMe KaMepbl: HMXHIOK) — 3alOPHYIO AJS 3aKpLITHS MpeBEHTOpa M
BEPXHIOI — PACMOPHYIO /ISl €r0 OTKPLITHSL.
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Puc. 17.11. Cxembl ycTaHoHOK H 06BA3OK NMPOTHBOBNGPOCOBOTrO 060PYOBAHHUA;

g — CXeMa IS IKCMTyaTaunoHHOro OypeHus HedTAHBIX M TA30BbIX CKBAXHH NPH Jap-
feHHH Ha ycTbe o 12,5 MITa; 6 — cxema ans raybokoro pa3pelcYHOro M 3KCMIyaTa-
yHOHHOTO OypeHuss HedTAHBIX H TajoBHIX CKBOKHH [IPH JaRJEHHH HA YCTbE J0
50 MITa; 6 — cxema a1 GypeHns HeTAHEIX M ra3oBhIX CKBOXHH NPH HATHYMM abpa-

auBHOIl M KOPPO3HOHHOIL Cpelbl M AaBJeHHH Ha ycTbe go 50 MIla

Tabauua 179
HanMeHOBaHHE M MHCIO Y3108 06opyaoBaHus

¥Y3ena (cM. puc. 17.11)

Yncno yanos aas obopy-

AOBaHHUA THA

11

I

—_—
—

YHuBepcanbHbli npesentop 7

Mnaweynsiit npeBenTop 2

3anopHoe YCTPONCTBO ¢ rHAPABIANYECKHM YNDaBieHHeM 3
KpectoBita 4

3anopHoe yCTPOHCTBO € pYYHBIM YTIpaBIeCHHEM 5
BuicTpockeMHbli wWTynep 6

Peryaupyemslii mryuep 7

Ortboiinas kaMepa &

YcTaHOBKa rHAPaBANYECKOIO YNPABeHHA HpeBEHTOpPaMH
1 ManudoIbioM 9

— o DO Y e PO s [ =

— e PO PO = e RO R

— e RO B D N e 1O

e

Puc. 17.12. Yunnepcansuuiil npesen-

Top (IIYT) T
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Ha kpsiuike npesentopa 7 umerotcs 12 oTBepcTMit MOA WINMIL-
kM ¢ pe3pboit 1M36x3, a Takke KkaHaBKa AJS1 YCTAaHOBKM yiI-
JIOTHUTEJILHOrO  KOJbl@A TpPUCOeAMHUTE bHOTO ¢naHua MNpesen-
Topa.

Hanuuue wnunek M xaHaBky MO/ YIIJIOTHUTEAbHBIM KOJIBLIOM MO-
3BOJISIET YCTaHaBJIMBATb Bbllle YHMBepPCaJbHOTO NMPEBEHTOPA KATYLIKY
C pasbeMHbIM ke1000M M TIpM HeoOXOAMMOCTM JPYyroe repMeTH3u-
pywollee yCTPOICTBO MIN Mpucnocobielye.

PacnopHblii UMAMHAP (BTYJIKA) 5 CAYXMT OMOPOH AJS1 pe3HHOBO-
ro DJIEMEHTa, a TakXe IpeloXpaHsieT KOHMYeCKuM TiyHXKep OT yaa-
pOB N0 HeMy OypHJIbHONM KOJIOHHBI NPU CNYCKOMOABEMHBIX OTiepaLu-
AX, KOT[a YIUIOTHSIOWMIA 3J€MEHT HaXOAWTCS B pa3KaToOM COCTOS-
HUM.

[Ipopesu B HMXKHeH 4acTH pacniopHOro LUNHHADA NpefAHA3HAYEHDI
L7st YAaJeHUs [1JlaMa U IPOMBIBKY SJ€MEHTA.

Ynnoruurens 3 npenctasnfer coboit  MaccHBHOE pe3nHOBOE
KOJ1bIIO, B KOTOPOM TOMELIEHbl MeTaiMdeckue BCTaBKU (apMatTy-
pa) — Habop aByTaBPoOOpPa3IHBIX CEKTOPOB.

[locne ycTaHOBkM YIJIOTHUTENBHBIX MaHXXeT KOHMYeCKMH INyH-
XKep 4 BCTaBJSIIOT B KOPNYC NpeBeHTOpa 2 ¥ C MOMOLIBIO KPblikKH 1
npeseHTOpa U JaHIa, AMamMeTP KOTOPOIO npeBbIMIAET AMaMeTp
TUIYHXKepa, NepeMellalOT B kpalfiHee IIOJIOXKEHME, 3aTeM KpblIKy 7
OTBUHYMBAIOT, dJlaHell BoIOPAcKIBAIOT, a B KOPMyC NpeBeHTopa 2 yc-
TaHaBJIMBAIOT OOMJIBHO CMa3aHHBIH rycToit cmaskod YC-1 wmm T-13
pacnopHsli UWIMHADP 5. Ha KoHMyeCKOH NOBepXHOCTH TMIYHKEDa
MOHTUDPYIOT YIUIOTHUTEbHBIHA asieMeHT 3, MOC/e 3TOro HABMHYMBAIOT
KpblliKy 7 ¥ cTOROpST ee GosMTaMu.

[locne 3aBMHYMBAHMS KDBIWIKM PACIIOPHYI0 M 32NOPHYI0 KaMephbl
NpeBeHTOPa TNPOBEPSIIOT HA TePMETMYHOCTh HEKODPOAMPYIOWIEH XUI-
KOCTbIO BO M30eXaHHMC KOPPO3UM TIOBEPXHOCTH KaMep M TpexjeBpe-
MeHHO#M cpaboTKH MaHXeT.

[Inaureynsle fnpeBeHTOpbl TpefHa3HayeHbl s repMeTH3a-
UMM yeThsa Oypsllefcss CKBaXKMHBl M TpeaynpexieHus Bblbpoca.
[Tocie 3axkpwiTMsi MUIaliek TpeBeHTOpPa fepemelleHHe OypuJIbHOM
KOJIOHHbl HEBO3MOXHO WJIM OrpaHUYeHO paccTostHueM Mexay myd-
TaMH.

OrteyecTBeHHOH MMPOMBILIJIEHHOCTBIO BBIMYCKAIOTCS TjallieyHble
NPeBEHTOPb! Pa3jIMYHBIX TUIIOB, KOHCTPYKIUMM KOTOPhIX aHaJIOTMYHBL.
Yerpofictso npesentopa IIIT-230x320B5p (Bosrorpaackuii 3aBol
OypoBON TeXHMKM) MOKa3aHO Ha puc. 17.13.

[IpeBeHTOp COCTOMT M3 KOpMyca 2, BHYTPU KOTOPOro Mepemeuia-
I0TCSA Mjauky, ¥ kpelwek 7, 6 ¢ rugpouwaMHapamy, [liawku npe-
BEHTOpAa Pa3beMHON KOHCTPYKLMM COCTOAT M3 Kopiyca 3, cMeHHOIO
BkJjajbliia 17 ¥ pe3MHoBoro ymiotHutesns 716. Ilnamku B coGpaHHOM
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BM/le HacaXuBaloT Ha [-06pa3Hblil Ma3 WITOKa M BCTaBJISIOT B KOpMyc
npeBeHTopa.

[lonocts  kopriyca mnpeBeHTopa ¢ 00eHX CTOPOH  3axkpbITa
OTKMAHBIMM KpbILIKAMU T U 6, LIApHMPHO TOABEUIEHHBIMH Ha
kopryce. Kpelmixku Kpensatcs k kopnycy BuHTamMM 5. Takas
KOHCTPYKLMS TIPEBEHTOpa I03BOJisieT OBICTPO CMEHSTh IUlalliKy
Jaxe TpH HaJIM4MM MHCTPYMeHTa B ckBaxuHe. KaxXpgas nuiallika
nepeMeniaeTcsl ¢ MOMOIbIO TIOPHIHS & THAPABIUYECKOTO LIMJINH[-
pa 7.

[Tnamwku nepeMellalT BpY4YHYIO BpalleHHeM BMJIKU 77 yepe3 Te-
JIECKOIIMYECKOE BMHTOBOE COeIMHEeHME, COCTOsllee M3 LIIMLEBOTO
Basvka 70 ¥ npoMexyToyHoll pe3b6oBOH BTY/IKM 12, KOTOpOE NPeoH-
pasyeTcsi B JIOCTyIlaTeJbHOe ABHMXKeHMe mopuiHst & ¢ ruralkoit. Of-
KpblBaTh TPEBEHTOP BPYYHYID HENb3s, TaK KakK TeJeCKOIIMYeCKoe
BHHTOBOE COEAMHEHHE MMeeT OJJHOCTOPOHHee qedcTBHe.

[TosocTs niailiek NMpeBeHTOpa B 3MMHee BpeMs 00OrpeBaloT ila-
poM, TosaBaeMblM B Tapolnposogbl 75. IlopmeHs & co wmrTokom,
KPBIIKY 6 WM TMAPOLUMAMHAP 7 YIUJIOTHSIOT TIPH MOMOWIM PE3UHOBBIX
xoneu 4, 9, 13, 14.

[Inaweynsie npeBeHTOPb! Ha Goslee BblcOkOe paboyee aamietine
OTJIMYAIOTCS CUCTEMON pa3rpyskH, no3possitouieft MM JierKO 3aKpbl-
BaTbCsl NpH /laBJleHuM Ha ycrbe 10 20 Mlla.

MaHnudonbael HPeBeHTOPHBIX YCTaHOBOK JalT BO3MOXHOCTH
OCYUIECTBJIATD CJEeAYIOLIME TEXHOJOTMYECKe OfePalium:

Pa3psAAKY CKBaXXMHbl IyTeM BBINYCKA >KUAKOCTHM WJIM rada yepes
ABe HarHeTaTesbHble JUHKHK (aBapuHHYIO M pabouyio),

LUPKYJISILHMIO DacTBOpa € PeETYJHMPYEMBbIM [POTHBOAABIEHHEM
Ha MJacT; 3aKayky pacTBOpa B CKBaXMHY (B MeXTpybHOe mpo-
cTpaHcTBO) OypoBBIM HACOCOM MJIM  LEMEHTHDOBOYHBIMM arpera-
TaMHu.

OTeyeCTBEHHON MMPOMBIIJIEHHOCTBIO BBINYCKAOTCS MaHWU(OIb/1bI
aByx thnos: MI12-80x320 v MII2-80x700, KOTOPbIMH KOMILIEKTYIOT
npesenTopHble ycraHoBku OI12T-230x320 u OI12I-230x500. Matin-
¢donbasl 060MX TUNOB COCTOSIT M3 3alBMXKEK C PYYHBIM YIipaBjieHUEM
M 33/BMXKEK C T'MIpaBJHYECKHM IIPUBOAOM, KOTODble yCTaHAaBJIMBAlOT
Ha KPECTOBUHY MpeBEHTOpa peryJupyeMblX IUTYLEPOB, OTOOMHBIX
KamMep, KPOHUITEHOB BbIKM/O0B.

[Ipu 6ypenun rayboKkHX CKBaXXMH C NPHUMeHeHWeM ra3oobpa3HbIX
areHTOB, KOrfla B pa3pe3e BCTPEYAIOTCS TOPU3OHTHI ¢ Oosibluum ILa-
CTOBBIM J1aBJieHueM HedpTH HJIM rasa, MCMONB3YOT Haubojee clIoX-
HYI0 CcXeMy oOOpYZOBaHMH YCTbsl ¢ BpallalOWIMMCS [PEBEHTOPOM,
paccyMTaHHBIM Ha Hosblioe faBienne (puc. 7.14).

HenocpeacrsenHo nox BpallamoumyMcst npeBeHTOpoM 7, mpeaHa-
3Ha4YeHHBIM JUISI TePMETU3ALIMU YCThs, B mpouecce 6ypeHust ycTaHOB-
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Puc. 17.14. O6opynoBanHe YCTbSl CKBaXHH NpH
BCKPHITHH TNPOAYKTHBHBIX IUIACTOB € NpPHMEHEHHEM
£a3006pa3HBEIX areHTOB

JieH YHHMBEPCAIbHBI NpeBeHTOp 2, MO3BO-
AAOUMI TepMeTH3HPOBaTh YCTbe CKBAXH-
Hbl [IPM HApalIMBaHUH M CITYCKONOAbEMHbBIX
oriepaLMsx.

YHHBepcasbHBI MpeBeHTOP YCTaHaBJIM-
BalOT Ha IUIallleyHbI# (OnMHADHBIL WM
CIBOEHHBIN) npeBeHTOp 3 € TpyOHBIMM
miallkaMy JTOT NMpeBEHTOp SIBJASETCS aBa-
pUHHBIM, ecM PaboTy BCKDHITOrO IjacTa
HeoOXOAMMO TIPEKPATUTL B TOT MOMEHT,
KorJa MHCTPYMEHT HaXOAMTCA B CKBAXMHE.
B stoM ciiyyae 3aKpblBalOT TIpeBeHTOp C
TpyOHBIMM TUTALIKAMK, a 4Yepe3 OTBOX 3aKa-
YHBAIOT YTAKEJIEHHYI0 TIPOMBIBOYHYIO uakocth., [IpeBeHTOop 3 MOH-
TUPYIOT Ha KpecToBMHe 4, OJUH MAaTpybOK KOTOPOH CJAYXKHT ANS OT-
BOa BBIXOASIIER W3 CKBaXXMHbl CMECH, a BTOPOH IIPUCOEAMHSIOT K
HarHerateJbHOMY TPy6onpoBony 6ypoBOro Hacoca.

[Tox xpecTOBUHOW 4 YyCTaHABJMBAKT NPEBEHTOP C TJYXHMU
TUIAlIKaMi 5 MJIM 3a/IBU2KKAMM BBICOKOrO AaBJIeHMS.

OrevecTBeHHO! NPOMBILLIEHHOCTBIO BHIITyCKaeTCA Bpaliaouimniics
npesertop [1B-230x3205P-1, koTopblit NMOCTaBJASIOT OTAENBHO OT
NPEBEHTOPHBIX YCTAHOBOK B KOMILIEKTE C COOCTBEHHOM cUCTEMOH
JAMCTAHIIMOHHOTO MHEBMATHYECKOro yrpaBJieHuUs,

[InaieyHbie TIPEBEHTOPbl C TAYXMMM M TPYOHBIMM IUIallKaMu
KOMILJIEKTYIOT CMCTeMOH TMApOyNpaBfieHUsl. BhIycKamT npeBeHTO-
Pbl ¥ € THIPAaBAMYECKMM TIPUBOAOM, HO MPUMEHSIIOT HMX TIJIaBHBIM
obpazoM B Mopckom OypeHMM npu pasMenenuu obopyarosalius
nox Boxo#. Ilnawiku npuBogsATcs B JelCTBME MOPUIHAMM JBOIi-
HOro meHcTBMSI, mpHYeM gaBjleHWe B CKBaKMHe CIIOCOOCTBYET yhep-
KaHMI0 TUIallleK B 3aKPHITOM TMOJNOXEHUM 0e3 ITOMOINM CHCTEMbI
ynpaBJeHUs.

KosblieBble NpeBeHTOPBl MOTYT TepMeTMIUPOBaTh YCTbe CKBaXKu-
Hbl BOKPYT MHCTPYMEHTOB Jii060it HopMbi, B TOM 4YHCie BOKPYT TPyD
Pa3saMuHBIX AMaMETPOB, BeAYIUMX TPyO, a TakKe TapTaJIbHOroO KaHaTa,
KapoTaxkHoro kabenss ¥ Ap. YIUIOTHEHHe OCYLIECTBJSIETCS 3a CUeT
YOpPYrux, apMMpOBaHHBIX M3HYTPH KaydyKOBBIX 3JE€MeHTOB, NIPUBO-
TUMBIX B JelCTBMe IMAPaBJUYecKHM UWIMHApPOM. [laBiieHue 3akpbl-
THSL MOXKHO OTPEryJHpoBaTh TakMM 00Opa3oM, YTOOBI JOIMYCTUTb He-
6ombulyt0 yTeuKy KMIKOCTH M TOJYyYMTh BOIMOKHOCTb PacXauBa-
HMS MHCTpYMeHTa UJIM CIIYCKa ero Nol AaBJIeHHEM.
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OCHOBHBIE XapaKTEPUCTMKU BbIIYCKaeMblX OTeYeCTBeHHOH Mpo-
MBILLIEHHOCTBIO TIPEBEHTOPOB NpuBoasitest B Tab. 17.10.

17.2.1. MOHTAX U 9KCILTYATAIIUAS IPOTUBOBBIEPOCOBOTO
OBOPY/IOBAHUSI

TpumeHsieMble CXeMbl OOBSI3KM YCTbSI CKBaXXMH NPOTHBOBBIOPOCO-
pbIM 000pyZOBaHMEM TIO3BOJISIIOT NPOBOAUTH CJAEAYIONIIME ONEPALVH’
repMeTH3MpOBaTh YCThe CKBAXMHBI, 3aMeHATh Ta3upoBaHHbIN Oypo-
BOIl pacTBOp B CKBaXKuHe NpU AEHCTBMM NPOTHBOZABJEHUS vepe3
IITYLED, YCTAHOBJIEHHbI Ha HarHeTaTeJbHON JAUHMM; 3aMeHSATb Oypo-
Boll PacTBOP B CKBa)KMHe KaK NPAMOH, Tak M o6paTHOM NPOMbBIBKOM;
ycTaHaB/iMBaTh Ha YCTbe [JONOAHUTENbHblE TePMETU3UPYIOLIME YCT-
poiicTBa; HalpaBisTh MOCTYNAOIIYI0 U3 CKBaXMHbI XUIKOCTb B Xe-
n06HYI0 CUCTEMY WJM crelMasbHbie aMbapbi; KOHTPOJMPOBATh U3Me-
HeHHe JaBleHMi B 3aTpyGHOM IIPOCTPAHCTBE KAK B repPMETU3UPOBAH-
HOM, Tak ¥ paboramouieit ckBaXK1He; OLICTPO 3aMEHATh WITYLEPDI

IIpotrBOBBIGpOCOBOE 060OPYAOBAHHE HO/KHO COEAUHATHCA C LMP-
KYASIUMOHHOM cucTeMoit 6ypOBOI YCTAaHOBKM KATYIIKOH M YKpeTuieH-
HBIM Ha Hell OblcTpOpasbeMHBIM xenobom KoHCTpykuMs KaTyuiku U
6BICTPOPa3bEMHOrO s eioba A0MKHA 00ecTIeynTh HarpaBjieHue BbIXO-
JAWETO U3 CKBaXXMHBl OYpPOBOro pacTBopa B LMPKYJISLMOHHYIO CHC-
TeMy; ObicTpoe yaanenve (Tpy HeoOXOAMMOCTH) Xkejao6a C yCThbst
CKBOXMHbI 0e3 IpUMEHEHHS 3/eKTPOCBapDKU, YCTaHOBKY Ha TipeBeH-
TODHYIO KaTYIIKY AOTIOJIHUTENBHBIX [ePMETUIUDYIOUIMX YCTDOMCTB
TpH NPOSIBJEHMH IPONYCKOB B YIUIOTHEHUH IJIallieK PeBeHTOPOB.

B cxeme AomxkHa ObITh MpesycMOTPeHa YCTAHOBKA CHELMalbHbIX
npucniocobaenuit win auadparm, KoTopsle 06eCeYMBaOT TOTOBHOCTD
MaH1}0bI0B NPOTHBOBLIOPOCOBOM YCTAaHOBKK K paboTe 110 TepMeTH-
3aMM  YCThsl, NpPeRYNpexJaloT HapyilieHWs pe3UHOBBIX DJIeMEHTOB
NpeBEHTOPOB B MOMEHT MX 3aKpbITHS NpH GOHTAHHBIX MpPOSIBACHUSX;
NpeAYNpPeXIAT 3aMep3aHMe HarHeTaTeibHBIX JIMHUH M 3aJBHKEK
NpH OTpUUATEJbHBIX TeMiepaTypaX BO3AyXa.

Huxe npuBeseHbl ocHOBHble Tpe(OBaHWS K MOHTaXy NPOTHBO-
BEIGPOCOBOrO 0GOPYAOBaHMSL.

1. Bce coesnnenus Tpyb M ¢naHLeB OJKHBI ObITH Pe3bOOBBIMM,
BHITIOJIHEHHBIMM MO CTaHAapry Asisi TPyOHBIX pe3bd; coeauHeHue Ha
CBapKe 3anpeuiaeTcs.

2. QOnaHueBble COeAMHEHUS CieqyeT YNJOTHSTh TOJbKO MeTasiu-
HYeCKMMM YIUVIOTHSIOIIMMM KOJBUAMU; He Da3peiiaeTcss KCIO0Jb30Ba-
Hie pasaHyHbIX IPOKJIA0K

3. LItypBanbl OT NpeBeHTOPOB AOLKHBI ObITh BbIBeAEHBl 3a Hpe-
Zesbl rabapHTOB OCHOBAHYSA TOA BBIIKY ¥ YCTaHOBJIEHBI B MeCTaX
YROOHBIMM BBIXOAAMU K HMM, Haj WITYPBaJaMy 0JUKeH GbITb COOPY-
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KeH HaBec M yCTaHOBJeHa CTEHKa MeXJy KoJecaMu ITypBana u Gy-
posoi. Ha creHke anist kaxxoro npeBeHTOpa HeCMbIBaeMOH Kpackoij
YKa3blBalOT HampaBjieHue ¥ Yucio o0opoToB, obecrieunBsaloliiee 1o-
HOE 3aKpblBaHMe, a TakKXke AeJaloT MeTKH Ha ITypBajle ¥ CTeHKe Npy
TMOJIHOM €ro OTKPBIBAHUM.

4. Bce HarHerareJibHble JIMHMM AOJKHBI OBITH TIPUKPEIJIEHBE K
CreluaIbHbIM 3a6eTOHMPOBaHHbLIM CTOHKAM.

5. HarHerartenbHble AMHUM He ZOJOKHBI MMETh 30H C BHYTPEHHH-
MM BBICAZKAMMU.

6. COpocoBble JVHMM DPEKOMEHAYETCH MOHTMPOBaTh Ha Taiikax
GbicTpOro coepuHeHus. BblBog 3TMX JMHMIA CJleAyeT OCYUIECTBJIATH B
MeCTaX, B KOTOPBIX OTCYTCTBYIOT BBICOKOBOJBbTHBIE JIMHUM, NTPOE3XKUe
AOpOTH, a TakXe pad/iiyHble YCTPOICTBa, MMEIOIIME OTKPBITBI OroHb,
MCKPbl ¥ T.1. JliMHa cOpOCOBBIX JMHHMH H0MKHa OBITH He MeHee
150 M.

7. Bce 3aaBrxky Ha COPOCOBBIX JMHUAX AOJOKHB ObITh OTKPBITHI.

8. Ko BceM coeaMHeHUSM TIPOTMBOBLIOPOCOBOH YCTAHOBKH AOJIK-
HbI ObITh YIOOHBIE NOAXOABI AJIS MX NIPOBEPKH.

9. IMon nox GypoBoi W HIaXTa ZOJOKHBI ObITh 3alleMeHTHPOBaHBI.
ITocne okOHYaHMS MOHTaXHBIX PabOT MPOTHUBOBBIGPOCOBYIO YCTaHOB-
KY ¥ ee OOBSI3KY HMCHBITBIBAIOT HAa FepPMETUYHOCTb ONPECCOBKON ruf-
paBiAn4ecKuM HAaBieHueM. [laBJieHWe ONPECCOBKM YCTaHaBJIMBAIOT
60 no 3HadeHuio NpobHOro aaBieHus MpeBeHTOpa, AMb0 Mo Mak-
CUMaJIBHO JOMYCTUMOMY JaBJietuio Tpy® obcagHoM KosoHHel. U3
5TUX HaBJieHHWit BbIOMpatloT MeHbllee. KOHTpoOb cocTosiHust M paboTo-
CrocOBHOCTM  TIPOTMBOBBIOPOCOBOM  YCTAaHOBKM  perjlaMeHTHpYeTCs
ExvHbIMM TeXHMYECKMMHM MpaBuiaMyu Ha OypoBble paboThI.

Ha cMOHTHpOBaHHYIO MPOTUBOBBIOPOCOBYIO YCTaHOBKY Heo0X0-
AVMO COCTABJATH CTEUMaIbHbBl NaclopT, B KOTOPOM [OJUKHB! ObITh
3aHeceHbl JUAMeTpP TIPEeBEHTOPa; AaBjieHUe ONPECCOBKM IO YCTAaHOBKH
NpeBeHTOpa; BHYTPEHHHE IMaMETPhl BeeX detaneil u TpyOONpoBOAOB,
BXOIAIIHX B CUCTEMY OOBSI3KW NMPEBEHTOPOB, BHYTPeHHMH auaMerp
obcafiHoll TpyObl, Ha KOTOPYH0 YCTAHOBJi€H KOJIOHHBIA (iaHell, AaB-
JieHye ONpPecCOBKH TPOTHBOBBIOPOCOBOM YCTAaHOBKM MOCJE €e MOHTa-
’Ka; pa3Mepsl fIalleK, YCTaHOBJIEHHBIX B NPEeBeHTOpaX.

IIpu OypeHHH CKBaXWH C NpUMeHEHHEM BO31yXa, rasa ¥ aspupo-
BaHHOH JKMIKOCTH yCTheBoe 0OOpyRoBaHMe XOJKHO oObecreyuBaTh
repMeTU3alLMio 3aTPyGHOro MPOCTPAHCTBA, YTOOB! NPeJOTBPATUTH 3a-
rps3HeHue TeppuTopuit GypoBoi ycTaHOBkM M paboyero MecTa TOH-
KOZUCTIEPCHOH NbUIBIO, Fa30M ¥ HaNpaBMTh BBIXOASIIMH M3 CKBaXKy-
Hbl TIOTOK B L1J1aMOYJIOBMTEJb, Ha dhakes WM Ae3paTop, eciu GypaT C
MCTI0Jb30BaHMEM a3pUPOBAHHOM XKMAKOCTH.

YcrbeBoe ofopynoBaHue NOMKHO ofecrieMMBaTh HageXHylo rep-
METU3allMi0 YCTbS He TOJNBKO B IIpoliecce OypeHHs, HO U B IepuOl
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HapalMBaHusi TPy6, CMeHBl J0JI0Ta, a Takxe Clycka ofcagHoi ko-
JIOHHBI M KPEILJIEHMST CKBaXHUHBI.

B HacTosiliee BpeMS M3BECTHO IO JECATH KOHCTPYKLMH repMeTH-
3UPYIOLIMX YCTPONCTB XJ1si OYpPeHMs CKBaXXMH C TpUMeHeHHMeM ra3o-
06pa3HBbIX aTeHTOB.

Bce 2TH repMeTM3HpYIOlMe YCTPOMCTBa He TpeAHa3Ha4deHb! st
Gypenuss npu GonblioM U3OLITOYHOM AaBlieHnu B CkBaxuHe. [Ipu
CITyCKOTIOAbEMHBIX OHePaLUAX MX YIUIOTHSIOLME 31eMeHTbl YAAJISIOT
OT YCTbSl M CKBaxxMHa ocTaeTcst oTKpbITOH. [losToMy o6nacTh Tnipume-
HeHHS MX OrPaHMYMBAETCS B OCHOBHOM OypeHMeM XOpOiIO M3ydeH-
HBIX MHTEPBAJIOB 10 BCKPBITUSI OPOAYKTHBHBIX TOPM3OHTOB € IpO-
JyBKOM WM NpMMeHeHHeM aspupoBaHHOM Boabl. B ciyyae Bo3mox-
HblX HedTera3onpoABJeHUH WM HaJM4Us IUIACTOBBIX JaBJieHHH B
CKBaXXMHe yCTbeBOe 000PYAOBaHHe 3HAYMTENBHO YCIOXHSETCS.

OcHoBHbIe MapaMeTpsl IPOTUBOBBIOPOcoBoro obopyrosatust (OI1)
M €r0 COCTaBHBIX YacTeil coorBeTcTBYIOT TpeboBaHusiM [OCT 13862-
90 ¥ maHHBIM, NpuBefeHHBIM B Taba. 17.11.

Tunossle cxeMsl 06Bs3ku OIl no TOCT 13862-90 ycranasmu-
BAalOT MHHMMaJbHOE YMCHO0 HeoOXOIMMBIX COCTaBHBIX 4YacTeil 6ioka
NpeBeHTOPOB ¥ MaHHGOJbJa, KOTOPble MOrYT AOMOJHSITHCS B 3aBH-
CUMOCTY OT KOHKPETHBIX YCJIOBMiA CTpOsiLIeHCs MJIM PEMOHTMPYEMOH
CKBaXKMHBL,

B OIl ans GypeHust XOMycKaeTCs YMeHblIEHWE YCJIOBHOIG IMa-
MeTpa NpoXOjAa JIMHMIH, COEIMHSIEMBIX € ApoccejieM, W JIMHUH [y-
weHust g0 50 MM, yBeiMueHME YCAOBHOrO AMaMeTpa TpOXoJa Jiu-
Hull apoccenvpoBaHus xo 100 mm. IIpu atoMm ycioBHBI auamerp
npoxofia GOKOBBIX OTBOJOB YCTbEBOH KDPECTOBMHBI JOJIKeH ObITh
He Gosiee YCJIOBHOTO AMAMeTpPa MpOXoia NOICOEANHEHHON JUHUU Ma-
HudonbIA.

HonyckaeTcsi TakXke NPUMEHATh CTAHIIMU THAPOTIPUBOAA C HOMM-
HaJIbHBIM JaBJjeHueM U3 claenyiollero paxa: 16; 25; 32; 40 Mlla.

Yenosuoe obosnayenue OIl mo TOCT 13862-90 cocrout u3
ClIoBa «0bopyaoBaHMe», mMbpa, IOCTPOEHHOrO MO NPHBEIEHHOH Hu-
Xe cxeMe, M Ha¥MeHOBAaHWS HOPMATUBHO-TEXHMYECKOTO AOKYMeHTa
Ha nocraBKy HWJIM CTaHAapTa:

Iuametp ycaoBHbli npoxona OII, mm;

AviamMeTp yCJAOBHBIR Hpoxoja MaHHdobAa, MM;

pabouee gaBnenue, Mlla;

TUN MCTIOJHEHUS M3TEJNUSt 10 KOPPO3HOHHOM CTOHKOCTH — B 3a-
BHCMMOCTH OT CKBaXMHHOH cpennl (Taba. 17.12);

obosHadyenne moaMbMKaLuM, MoxepHH3aLMK (NpU  HeoOXoau-
Mocru).

IIpumep ycnoBhoro obosnayennss OTl no cxeMe 6 Ha pabouee
AaBnenue 35 Mlla ¢ ycnoBHBIM AMaMeTPOM INPOXOJa NPEBEHTOPHOrO
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Tabauua

1711

OcuonHble MapaMeTpsl MPOTHBOBLIGPOCOBOTO 060PYAOBAHHSA

HOuametp yeaoBHBA | {{omuuaeHoe MaKcHMATbHELT |
}g:a;{s:& PaGouce | TPOX0Ma MAHH(OMb- | 1oproye crag- | AHAMETD TDYGL,
yelo JapleHie, Aa, MM MM rHaponpu- | POXolAluel ¢
npoxoaa MIa Boaa (114 cxeM Tpy6oaepxarenem
OIN, MM Ans A1 pe- 3-10), MIT (moaseckoit) ve-
bypenus| MoHTa ' a pes OII, Mm
100 14 80 | 50, 65 80 | 10,5, 14, 21, 35 -
21 80 50, 65, 80 | 10,5, 14, 21, 35 -
35 80 | 50, 65,80 | 10,5, 14, 21, 35 -
70° 80 50, 65, 80 | 10,5, 14, 2t, 35
180 14 80 50, 65, 80 | 10,5, 14, 21, 35 127
21 80 50, 65, 80 | 10,5, 14, 21, 35 127
35™ 80 50, 65, 80 | 10,5, 14, 21, 35 127
70 80 50, 65, 80 | 10,5, 14, 21,35 127
105 80 50, 65, 80 { 10,5, 14, 21, 35 127
230 35 80 50, 65, 80 | 10,5, 14, 21, 35 146
70" 80 50, 65, 80 | 10,5, 14, 21, 35 146
280 21 80 50, 65, 80 | 10,5, 14, 21,35 194
35 80 50, 65, 80 | 10,5, 14, 21, 35 194
70" 80 50, 65, 80 | 10,5, 14, 21, 35 194
105 80 50, 65, 80 | 10,5, 14, 21, 35 194
350 21 80 50, 65, 80 | 10,5, 14, 21, 35 273
35 80 | 50,65 80 | 10,5, 14, 21, 35 273
70 80 50, 65, 80 | 10,5, 14, 21, 35 273
425 21 80 50, 65, 80 | 10,5, 14, 21, 35 340
35 80 50, 65, 80 | 10,5, 14, 21, 35 340
476 35 80 50, 65, 80 | 10,5, 14, 21, 35 377
70 80 50, 65, 80 | 10,5, 14, 21, 35 377
540 14 80 50, 65, 80 | 10,5, 14, 21, 35 426
21 80 50, 65, 80 | 10,5, 14, 21, 35 426
680 7 80 50, 65, 80 | 10,5, 14, 21, 35 560
14 80 50, 65, 80 | 10,5, 14, 21, 35 560
* Uarotosuteas MHIT3K
** Usrorosureas [1Q «Bappiukaasi»
*"" Usrotosuteas OAO B3ET
**** Usrotosurens [lepMckuit MallMHOCTPOMTENbHBIH 3280

Tabanua

17 12

Koppoanonxoe ncnonnenne OlI1

Obo3HayeHMe KOPPO3HOH-
HO-CTOMKOro HCMO.THEHHS

CkBaKHHHAA cpeaa

K1
K2

K3

ro

Aoro

C obbeMHbIM coaepxanneM CO; o 6 %
C obbveMubeIM copepxkanneM CO; n HzS a0 6 % kaxnao-

C obpeMumM cofepxkanneM CQO; u H,S no 25 % kax-

—
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6s10ka 280 MM M MaHHQOJBIOM C YCJAOBHBIM JMaMETPOM I1poXona
80 mm: obopynosanue OI16-280/80x35, TOCT 13862-90.

To xe, ans OIT no cxeme 9 Ha pabouee nasnenne 70 MIla c yc-
JIOBHBIM HAaMETPOM I1pPOX0/la TpeBeHTOpHOro 6/0Ka 280 MM, NpeBeH-
TOPOM C [epepe3blBAOIMMHU IJIAIIKAMH M MaHMQOJBLIOM C YCJIO0B-
HBIM aMaMeTpoM npoxojpa 80 mm: obopynosatue OII9¢c-280/80x7(
[OCT 13862-90.

B rabn. 17.13 npuBeneHa kpaTkasi TeXHHUYeCKas XapaKTE€PHUCTHMKa
OIl, nocrasasieMoro 3aBofgaMy Poccuy.

17.2.2. IINTIANIEYHBIE IPEBEHTOPBI

Mnaweynble npesedTopsl (puc. 17.15-17.17) npeanasHadeds! Ans
repMeTH3alUMy ycTbsl NpH HaJM4YMM MJM OTCYTCTBMM B CKBaXXMHe
Tpy6 ¥ NpUMEHSIOTCA Ml SKCIIyaTallMd B yMEpPeHHOM M XOJIOAHOM
KJIMMaTUYECKUX PaHOHaX.

IInaureytbie IpeBeHTOPbl 0OECMEYMBAIOT BO3MOXKHOCTb PACXaXKMU-
BaHWsl KOJIOHHBI TPy NpH TepMeTH3MPOBaHHOM yCTbe B Mpejesax
JUTMHBI MeXy 3aMKOBbIMM WIH MY(DTOBBIMM COeIMHEHUSIMH, NO/]BeEC-
Ky KOJIOHHBl TPy Ha nJallkyd W ee ylepxkaHHe OT BBITAJIKMBaHUS
NoJ AefCTBMEM CKBR>KMHHOTO JaBJIeHHS.

YcraHoBileHa cliefylouias cuUcTeMa 0003HayeHMs [UIALIEYHOTO
npeseHTOpa:

THI npeBeHTopa ¥ BUA npusoxa — [T (nmnameuynwit ¢ ruapo-
npusojioM), ITIIP (nnamreunsiit ¢ pyuydsiM npusogom), IIMNC (nna-
UI€YHBIH C Nepepe3blBAIOIUMH T1JIaLIKaMU ),

KOHCTDYKTMBHOE HCINOJHEHHE — € TPYOHBIMH WIH TJIyXHMH
njaurkamMu — He obo3Havaercs;

JIMaMeTp YCJIOBHBIH Npoxoja, MM;

pabouee nasnetue, MIla;

THIl UCMOJIHEHHS — B 3aBUCHMMOCTH O CkBaxXMHHOM cpeanl (K1,
K2, K3).

Ipumep ycoBHOro o6o3HauYeHUs MJIAIEYHOrO MpeBeHTopa C M-
pOIIpMBOJIOM, YCJOBHBIM AMaMeTpoM npoxojaa 350 MM Ha pabouee
nasnesue 35 Mlla pist cpen tuna K2: TIIT-350x35K2.

ITnameyHsle npeseHTopbl (cM. puc. 17.15, 17.16) nocrasasioT-
csl B KOMIUJIEKTE IPOTHBOBLIOPOCOBOrO 060OPYI0BaHUS MM «POCCHI-
NbIO».

TexHyUYecKkHe XapaKTEPMCTHKU IJallleYHBIX MPEeBEHTOPOB JaHb! B
tabn. 17.14-17.16. Tlokasarenu HaAeXKHOCTH ILIaMIEYHBIX TpEBEHTO-
pos ycraHossenb: TOCT 27743-88.
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17.2.3. KOJIBUEBLIE TPEBEHTOPBI

KonbleBble MPEBEHTOPbl NpeJHadHayeHbl AAA  TePMETH3aLHH
cTbS1 CKBaXHHb! IPH HAaTUYHUM WM OTCYTCTBHUM KOJIOHHBI TPYO.

V(TaHOBJIEHA CJleylollas CUCTeMa 0003HaYeHHS KOJbLEBbIX IMpe-
peHTOpOB

[1Y — npeBeHTOD KONbLEBOH (YHHUBEDCATIBHLIN);

uudpa — KOHCTPYKTHMBHOe ucrionHeHue: 1 — ¢ KoHUYecKod Ha-
pyxmoﬁ TIOBEPXHOCTBIO YIUIOTHHTENS, 2 — co cdepuyecKod Hapyx-
1Ol IOBEPXHOCTDIO YIIJIOTHHUTES,

YCJIOBHBIH IMaMeTp Npoxona, MM;

pa6ouee nasnenue, Mlla;

ucrioyHeHne (npy HeoGXOAMMOCTH) B 3aBUCHMMOCTH OT XapaKTepH-
CTHKHM CKBAXXMHHO# cpenbl.

TlpMepbl  YCTIOBHOTO 0GO3HayeHMst KOJbLUEBOTO  [peBEHTOpa:
[1Y1-230x35 — B KOHCTPYKTMBHOM HCMOJHeRMM 1, C aAMaMeTpoM
npoxona 230 MM Ha pabouee aasnenve 35 Mlla; T1V2-350x35 - B
KOHCTPYKTMBHOM HCIOJMHEHWH 2, C YCJIOBHBIM AHaMeTpoM TMpoxola
350 MM Ha pabouee pasnerive 35 MIla.

KonbueBoit npesentop S-179x5/10M Ha pabouee paBneHue
35 MIla B KOppO3MOHHO-CTOUKOM HCINOJAHEHWH — aHAJOrM KOHCT-
pykuun tHna ITY1 TexuuyeckHe XapaKTepMCTHKH KOJIBUEBBIX Npe-
BeHTOPOB MpuBefeHsl B Tabn 17.17. O6WMA BUA KONbUEBBIX NpeBeH-
TOPOB IlOKa3aH Ha puc. 17.18.

YnpaBneHue NPeBEHTOPOM — JAMCTAHUMOHHOE THAPABIMYECKOE.

Hns paboTbl B YCJIOBHSIX OTPULATENbHOI TeMIEPaTypbl IpeBEHTO-
Pbl OCHallEHBI KaMepaMH oborpesa.

Ilokazaren HameKHOCTH KOJIbUEBBIX IIPEBEHTOPOB YCTAHOBJEHbI
TOCT 27743-88.
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17.2.4. BPAIIAIOIIHECA HPEBEHTOPDI

Bpauaroumecs nipeseHtopst (I1B) npeaHasHayeHs! A8 aBTOMa-
TH4EeCKON FepPMETH3aUMN YCTbS CKBAXHHBI BOKPYT 06oit yactn Gy-
PHJIbHOIA KOJIOHHBI, B TOM YWCJe BedYIUMX, YTSxKeJeHHbIX, HACOCHO-
KOMIIPECCOPHbIX, @ TaKXe 3aMKOBbIX COEMHEHNH OypHJIbHBIX Tpy6,
TP ee BpalleHWH, DPACXaXHUBAaHHUHM, HaApPAlIMBaHMHM W BBLITIOJHEHUY
CIlyCKOIIObCMHBIX omepaluit. YcranapansaioT IIB nan 610koM npe-
BEHTOPOB BMECTO Da3beMHOro esoba 75 oTBofa HypoBOro pactso-
pa Kk 610Ky OYMCTKM LUPKYNSLUMOHHOM CHCTeMbl OYPOBOii yCTaHOBKHy,

1B npumensior npu Gypenuu ¢ TIPOMBIBKOH aapMpPOBAHHBIM 6y-
POBBIM DAcTBOPOM, MPOAYBKOI ra3zoo0pasHbIMM areHTamu, oOpaTHoi
NPOMBIBKOH, pery/inpoBanneM AuddepeHlnansHOro JapaeHus B CHc-
TeMe <«CKBAXWHA—MJACT», a TakxXe IPU BCKPBITHM NPOAYKTUBHBIX
TJIaCTOB Ha <«PaBHOBECHH» W «C JlellpeccHeii» B KIMMaTHYECKHX yc-
JIOBUSIX WHMpPOKOro auanaszona 3ou no F'OCT 15150-69.

OcHOBHBIE TeXHWYECKHEe XapaKTePUCTHKH  POTOPHBIX  repMe-

TH3AaTOPOB NpuBeneHnl B Taba. 17.18, a obmuit BMA ToOKasaH Ha
puc. 17.19.

Ta6bauna 17.18
TexHuueckue XapaKTEPUCTHKH POTOPHUBIX repMeTH3aTOPOB

ToKasaTe s TunopasMep poTOPHOTO TepMeTH3aTOpa
180x21 230x14 280x21 350x35
Ycnosuwtit anamerp npo- 180 230 280 350
X0/a KOpllyca, MM
Ycnosustit anamerp upo- 180 180 180 230
Xoaa BOKOBOIO OTBO/IA, MM
JlitaMeTp npoxoaa B CbeM- 208 208 208 208
HOM Nartpoiie, MM
Hapyxuptit nuamerp 442 442 442 442
CHEMHOTO NaTPOHA, MM
Pabouec aasrenne, Mlla:
fIpH BPALICHHH [1ATPOHA, 35 35 35 3.5
6¢3 spaweHus 7,0 7,0 7,0 7.0
MaxkcumanpHas — 4acToTa 100 100 100 100
BpaLICHUS CHLEMHOIO na-
TPOHa, 00/MiH
Hapyxunit aumamerp yn-| 73; 89; 114; | 73; 89; 114; | 73; 89; 114; | 73, 89; 114,
notnuteneil ans Tpyd, MM 127, 140 127; 140 127; 140 127, 140
Tunopasmep ¢raniues,
mmxMIla:
HHXXHETO 180x21 230x14 280x21 350x35
HokoBoro 180x21 180x21 180x21 230x14
TabapurHble pasMepbt 1200x730x490(1200x730x490{1200x730x545{1255x 730x679
(BLICOTA, AJMHA, WHPHHA),
MM
Macca, kr 960 1120 1200 1350

Mpumeuvanne 3asoa-usrorositrenns IJKB «Turtans.

IS
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¢c. 17.19. Potoprbit repmeruaarop
b «Tutau»:

{ - BKIAIBILL 2, 7 - YUJIOTHeHMS,
_ ¢TBON; 4 — pPOJIMKOMOAWIMMHHMKH
afHANIBHO-YIIOpHBIE; 5 -  kopmyc

cpeMHOrO MaTpoua; 6 — GaiioneTnas

raitka; 8 — Ooxosoit orsoa ¢ diman-
geM; 9 — YIIOTHHTEIb repMeTHIATO-

a; 70 — KOpNYC repmeTnsaTopa, 11 -

[IpHCOC AT HHTEIbH IS dranen

Tabanua 1719

b

i
L

=

1l

NN

10
1

OcHoBHble TEXHHYECKHE XapaKTEePHCTHKHY BPAlIAOIMHUXCS [IPpeBEHTOPOB

TunopasMep Bpamialomerocsi NpeBeHTOPa
IMokasare.1
[1B1-C-280x7 | TIB1-C-350x7 | [1B1-C-425x7 |[1B6-C-280x14
Ruamerp spoxoauo- 280 350 425 280
o oTBepcTHA 1O
duaHLy, MM
Pabosee npamaeHse,
MITa:
Tps BpauieHHI 35 35 3,5 7.0
Gea Bpamenis 7,0 70 7.0 14,0
Yenosumit muamerp|  60; 73; 89; 60; 73; 89; 60; 73; 89, 14; 127
YIIOTHsieMBbIX 6y- 114, 140 114; 140 114; 140
PHIBHBIX 1 HACOCHO-
KOMIIpeccopHbix
TpYD, MM
Tabapiiribie paame- | 695x775x475 | 695x775x475 | 695xT75%x475 | 1220x940x605
PH (BbicOTA, AJliHA,
WHpuHa), MM
acca, Kr 475 610 720 1200
aBop-uarotopurteas | OnbiTioe npouasoactee CesKasHMITHrasa | Bopouexckuit
MeXaHire-
ckiit 3aB0]
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OcHOBHbie TexHH4eckue xapakTepucTuku IIB xoHctpykumu OAO
«CesKasHUIIHraza» n Boponexckoro mMexaHn4eckoro 3apoga TpH-
peAcHbl B 1abn. 17.19, a obunit BuA nokasan Ha puc. 17.20.

17.2.5. ®JAHILEBBIE KATYIIKA H KPECTOBHHBI

Jlns coeflMHeHUs] € KOJIOHHOI TOJOBKOI, a Takxke Mexay coCoil
alleyHblX, KOJIbIIEeBOrO W BpallAloNIerocsl MpeBeHTOPOB MCIOJb3Y-
J0TCA COeIMHUTe bHbIe M TlepexoaHble QuiaHlleBble KATYIIKH M Kpe-
cToBuHbI (Tabn. 17.20).

Tabauua 17.20

TeXHHYECKHE XAPAKTEPHCTHKH ABTOMAaTHYECKHX COEIMHMTENBHRIX H [ePeXOaHBIX
(AAHLEBBIX KaTYllleK H KPeCTOBHH

Ycaosubit ma- Tl;ﬁ?gfgg%}%ﬁ:‘;e' Bsicota dhranuesoli | Bricora kpecto-
MeTp NMpPOXO/id, MM veMITa KaTYUIKH, MM BHHDL, MM
230 230x35 406 630
230 230x75 440 690
280 280x70 535 634
350 350x35 440 560
425 425x21 455 525

fipumeuanue Boicora kpecToBuHb ofpeseneHa € OTBOAAMM AHAMETPOM
80 MM

17.2.6. YCTAHOBKH THAPOYIIPABJEHUSI NPOTHUBOBbIBPOCOBLIM
OBOPYAOBAHUEM

YcraHoBku TpeHasHaueHbl JISL OMEPaTMBHOTO AMCTaHIMOHHOTO
YnpaBsieHHs! TIPeBEHTOPAaMH ¥ TUAPOYNPABASEMBIMM 3aABHIKKAMM.

[IpotneoBbIGpocOBoe 06OpYNOBAHNE KOMILIEKTYETCS CTaHLMAMH
rmaponipusoga I'YII-14, CY14-916, CY21-625, CY21-875 u C¥21-
1375. Kpome toro, IIKB «Tutan» paspaborana CY25/10-1250-
OII10c.

Texnnyecke XapaKTePUCTMKM CTaHUMil THAPOYNPABJIEHUs Mpe-
BeHTopaMy npusefiers! B Taba. 17.21, a obwmit BuA cranuun I'YII-14
Mokazan Ha puc. 17.21. [IpuHuMNManbHast TUAPaBAHYecKasl CXeMa
THpoyNnpaB/ieHUS MpeBEeHTOpPaMM laHa Ha puc. 17.22.

[napoynpasnenye cocTOMT M3 HACOCHO-aKKYMYJISSTOpPHOTO 6.10Ka ¢
OCHOBHBIM MyJbTOM YTIPaBJeHUsS, BCIIOMOraTeJIbHOTO MyJbTa M CO-
€AMHUTENIbHBIX MeTalINyecKnx TpyGONpoBOLOB € LIADHUPHBIMM CO-
CAUHEeHNIMH,
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[IHeBMOTHAPOAKKYMYJIATOPbI CyXKaT AN HaKalJUBaHWS THADaB-
HueCKOit SHEPrHH 32 CHYET OKAaTHsl HHEPTHOIO ra3a C UeJbio COkpa-
jeHis BPEMEHM Ha OTNepalMu AMCTaHIMOHHOTO 3aKpPbIBAHNS-OTKpbI-
paHMsi YIUIOTHUTENBHBIX 31eMeHTOB IUIallleYHbIX M KOJIBLEBOro Tipe-
BEHTOPOB M 3aIBHXEK MaHUGbOIbAa 1 o6ecne:{eﬂuﬂ paboThbl CTaHUMH
[pH OTKJTIOUEHUH 3/IEKTPOIHEepIHH Ha OypoBoii.

17.2.7. MAHU®OJIb1bl

Manucdonbabl NpegHasHadeHbl Ansi 00Bsisku OJ10Ka NpeBEHTOPOB
npoTUBOBBIGPOCOBOro 060PYNOBaHUA C Le/IbI0 yNpaBieHUs HedTAHO
WM Ta30BOH CKBaXXKMHOH B Npollecce JIMKBUAALUM Ta3oHedTenposs-
JIeHHS,

B cootBerctBu ¢ [OCT 13862-90 npenycMoTpeHO IsiTh CXeM
obBsa3xu MaHugoabaoB (puc. 17.23) ¢ ycnoBHbIM IHaMETPOM [IPOXO-
aa 50, 65 n 80 mm.

Manundosba poTHBOBBIGPOCOBOr0 0GOPYA0BAHUSA COCTOUT U3 KO-
PEHHBIX 3aJBU)KEK C DYYHBIM MM DPY4YHBIM H THIpPaBIMYeCKUM
ylpaBjieHueM, ABYX OGJ0KOB — IpoCCeNMPOBaHMS Y [JIyLUEHHs, BKIIO-
YA0IIMX 3aJBHKKH C PYYHbIM YIpaBJieHWeM, oOpaTHbIH KilanaH, pe-
Ty/MpyeMble POCCENN C PYYHBIM M JUCTAHIMOHHBIM YIIpaBJieHHeM,
KPECTOBUHBI, TPOWHUKH, TACUTENH TOTOKA, TIOKa3blBAOIIME MaHOMET-
Phl C pa3feNnTeNs MU CpeZl, a TaKxke M3 HanopHbIX TpyGONpoBOAoB M
naketoB Tpy6ONpoBOAGB HU3KOIO AABJIEHHS.

YcraHoBneHa creaylouast cuctema o6o3HadeHdss MaHH$OJIbIOB:

M - mauudonsz;

IT - npoTtuBoBHIGpOCOBHIIL;

B - ans Gypenws (6ypoBoit);

3-10 — nomep cxemnt o TOCT 13862-90;

80 - ycnoBHbIi anMaMeTp npoxoda TpyGOIPOBONOB, 3aNOPHOM K
peryiupyoureit apMaTypbl, MM;

35, 70 — paboyee naBieHNe HaMOpHBIX TPYBHOIPOBOAOB, 3aNOPHOM
H peryaupyiomeil apmaTypsl, GUTHHrOB A7s UX obBs3ku B O/okax,

a;

K2, K3 - tun xopposuonHo-cToitkoro ucnonHenus (B 06bIYHOM
HCIIO/IHEHHHU 3HAK He yKa3abiBaeTcs).

Boinyckalotcs  manngoabant  MITB5-80x35,  MIIB6-80x35,
MITB5-80x70, MITE6-80x70, MITB7-80x70 n MIT06-80-70. O6uwi
Bux Manudonabaa MITO6-80-70 Boponexckoro MexaHuyeckoro 3aBo-
Aa mpuseneH Ha puc. 17.24. OtamuuTensHoit oco6eHHOCTBIO 3TOrO
Manudonpaa sBasieTcsA TO, YTO KOPMYca KPECTOBHH, TPOMHUKOB, NIpH-
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¢c. 17.23. Cxempl ofBszku Mamndonsaa npomeossiGpocoBoro o6opyaoBanns no
rocCT 13862-90:
a - ua papnenye 1o 14 MIla ana OIl ¢ pyusnM ynpasrenveM, 6 — Ha laBieHue J0
35 MIla nns OIl ¢ runpoynipaBnennteM, ¢ — Ha masnenue 35-70 MIla x1s OIl ¢ ma-
paBieHieM, 2 ~ Ha aasnenne 35 u 70 MIla ana OIl ¢ muapoympasnenyeM i aBy-
M KDECTOBHHAMH B MPEBEHTOPHOM 6."[0](6,“6 - Ha fAamieHne 35-105 MIla ans OIl ¢
[HApOYNpaBJIEHHEM i B KOPPO3HOHHO-CTONKOM MCMOTHEHMH, 7 — JHHHS TIyIMeHHs,
2 - 32]ABMXKA C PyuHBIM ympaBiexueM, 3 — 610K npeBeHTOPOB (yCTbe CKBRXKMHHEI),
4 — JAMHUS APOCCENHPOBAHHSA, 5 — APOCCENb PETYAHPYEMMIT ¢ PYUHKIM YTPaBJIeHHEM,
§ - racuTenb MOTOKa, 7 — MpsAMOil cOpoc, 8 — 6J0K ApoccenypoBaHust, 9 — MaHOMETp
¢ 3anopHBIM M Pa3PAAHBIM YCTpoiicTBaMi u pa3fiemTeneM cped, 70 — orBox k 6ypo-
BOMY MACOCY H.IH HacocHoMy arperaty, 77 — obpammmtit knaman, 72 — 610K IylueHns,
13 - 3ajABIXKAa C THADOYNpaBJeHMeM, 74 — OTBOA K cemapaTopy MAH TpalHo-
dakenpHOil ycTaHoBKe, 15 — JRpocCe]b perymMpyeMulil ¢ ruapoynpasieuueM, 16 -
IyAbT YNPaBAEHUS u;;occe 1eM, 77 — BepXHAS KDECTOBHHa 6/10Ka NMpeBEeHTOpoB, 18 —
xoBaHblil TPOHHHK, 19 — OTBOA K CHCTeMe MTacTONCIKITAHHA B npouecce Gypenus

sapHbIx raHeB, jemibepoB, YrJIOBUKOB, 3a/BMXEK M 0OpaTHBIX
KJIAllaHOB BBINTOJIHEN bl U3 KOBaHBIX 3arOTOBOK.

TexHrdeckMe XapaKTepUCTHKM MaHMQO/bJ0B, CepUHHO BbINyC-
KaeMbIX 3aBojlaMu Poccuu, mpusegenisl B Taba 17 22.

pH_c. 17.24. Manncponba MITO6-80x70 BopoHexckoro MeXaHH1eckoro 3aBoja:
SAABMKKA ¢ MMAPONMPHBOAOM, 2 — nuHus riyweuns, 3 — daanen orsetnmit, 4 -

K”f“a" ofpatumit, 5 — Tpoitunk ¢ MaHoMeTpoM, 6 — JpPocCeTb ¢ PYYHHIM NPHBOAOM,

MaHOMETp Mokaswmpamowiil, § — pasnenunte1b cped, 9 — BEHTHAb HroabyaThil, 10 -

AHEL MHCTPYMEHTaNLHBI, 77 - KpecToBMHa, 2 — 3AABMXKKA C PY4YMBIM MPHBOJIOM,

~ cenapatop 6ypoBoro pacTsopa, 74 - 610K NPeBEHTOPOB, 75 — RaTYHK AABIEHHS,
¢dmaney ananTepubiil, 77 — npobka, 18 racHTENb MOTOKA
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17.2.8. INPOYEE OBOPYIOBAHHE

B70K OpoCCenupos8anus CoCTOMT W3 CMOHTMPOBaHHBIX Ha TpaHcC-
fopTHON paMe [BYX MJIM TPeX Dery/JupyeMblX Apoccesieid, OAMH MM
[Ba M3 KOTOPBIX — C TMIPaBJMYECKUM ynpabJieHMeM (KpoMe MaHM-
oIbI0B MO CXEMaM 1-5, B Koropeix 00a JApoccessi UMEIOT PYHHOE
ynpaBJIeHMC), 32/BIDKEK C DYYHBIM YNpaBJIeHHEM, KPECTOBUH, Tpol-
HUKOB, TacHTeseil TOTOKa, MOHTaXHBIX Y3/0B, AAaTYMKOB JABJEHUS,
[I0Ka3bIBAIOIIMX MaHOMETPOB C pasjenuTeneM cpel (IIpefoXpaHHTe-
Jleft MAHOMETPA OT 3aCOPEHHU).

bnox enywenus BxJOYaeT B cebs CMOHTHMPOBaHHbIE Ha TpaHC-
NOPTHOI paMe TPOMHMK, 3a[BMXKH C DY4HBIM yTpaBieHHeM, obpat-
HBII KJallaH, I10Ka3bIBAIONMA MalloMeTp ¢ pa3Ae/uTesieM cpel U 3a-
IOpHBIM YCTPOUCTBOM.

Hpedoxpanumens Mmanomempa npejHazHayeH /IS 3alMUThl OT
salsIamMIeius Teepaoit dasoit 6yposoro pacteopa. O6umMil sua mpe-
JOXpaHuTesleil MaHOMeTpa Moka3aH Ha puc. 17.25.

Ilpenoxpanurens ocHalleH UroJb4yaTbiM BEHTHJIEM M pa3psaHbIM
KJIATIaHOM.

O6pamnviii xAanau CIyxUT 178 NPeOTBPALIEHUS NoNajaHus B
00BAI3KY HACOCOB MJIM HACOCHLIX arperatoB NJacToBoro ¢uiouia npu
MX OCTAHOBKE B Tpoliecce TJyluenus ckBaxuiipl. O6umit Bua obpart-
Horo knanaHa OAO B3BT npusenen na puc. 17.26.

bnox cenapamopa npenHasnaueH AJs pasfeneHus Ha (a3bl ra-
30KHAKOCTHOM cMecH 6ypoBOre pacTBopa C IVIACTOBBIM (UIIOMIOM,

WMy
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cPHc. 17.25. Ipenoxpamurens mMaHoMeTpa
1P331181m1'e.'leM cpea OAO B3bT:

~ Kopnyc; 2 - paspaaHbit xnanaw; 3 —
Hronbyatwiit Bewruan; 4 - KpbiluKa, 5 —
Riixa; 6 ~ nopmens

S
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Puc. 17.26. O6patibtit kaanan 6roka rIymenus mMaiiojy,.
1 na OAO B3BT:

7 - wopnyc: 2 - npyXHHa, 3 ~ CeA10 KIamaHa; 4 — wap; § -

Kphl1lIKa

F— ¢ ——

HanpasJ/leHUsl TI0ToKa rasoBoif a3kl Ha paccerBanue B aTMocdepy
HIM (aKeJbHBI CTOSAK JUIA CXUraHus, Bo3BpaTa GYpoBOro pacTBoOpa
B IIMPKYJSLUHOHHYIO clcTemy OypoBoil ycTaHOBKM B Tipollecce JIMK-
BU/IALIMM ra30HeDTeNPosBIeHHA TIPH CTPOUTC/BCTBE IyGOKHMX CKBa-
*HH Ha HedTh 1 ras.

Ha puc. 17.27 u 17.28 nokaszau obuinii BuA cenlapatopos 6ypoBo-
ro pacteopa CPB-1 u I112.10 konctpykuuu HIIO <«Bypenue» H
OAQ B3bBT. Texnuyecke xapaKTepUCTHKH CENapaTOPOB NPUBEAEHBI
B Taba. 17.23.

CenapaTopbi NOJAPa3fefsioTCs Ha [BE KaTeropuu — [U3KOro
(CPB-1) u Boicokoro (I112.10) paesneHus. B cemapatopax HW3KOIO
nasyenus (qo 0,04 MIla) nmeercss BHYyTpeHHMIT rUApo3aTBOp, BHICOTA
KOTOPOTO onpe/lefisieT 3Hayende MakcHUMalbhoro pabouero AajieHHA-
B cenapartopax Beicokoro aasieHust (boace 0,04 MIla) umeercst pe-
TYJSTOP YPOBHS KMAKOCTH, 00ecreyHBaoUMi HopManbHyl0 ero pa-
60Ty 11€3aBHCIIMO OT JaBJICHIIS.

[Ipu cTpoMTC/AbCTBE CKBAXKHI Ha MECTOPOXIEHUAX, B NPORYKUMH
KOTOPBIX COICPXHTCS 3HAYUTENbHOE KoauuecTBo (bonee 6 %) cepo-
BO/OPO/JA H YIVIEKHCJIOr0 ra3a, HCIOJb3YIOTCA rpamno-ghakesibHble
YCTAHOBKH, COCTOSILHE H3 CernapaTtopa, BaKyyMHOro aerazaTopa, Ba-
KYYMHBIX KOMIIPECCOPOB, LIJAMOBBIX HACOCOB, 3KEKTOPHOro 1HacoCa:
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Puc. 17.27. Cxema cenapatopa Gypomoro pacteopa CPbB-1 xoucrpyxium HIIO
<Byperes:

7 ~ matpy6ok n714 c.1mBa ocTATOMMON XAKOCTH: 2 — KOPTYC, 3 — MATPY6OK A1 BBOAA
CMects; 4 — matpy6ok cauBa paboyell XIAKOCTH — FHIPO3ATBOP, 5 — Tpyba Hecyas;
6- MAHOMeTp; / — KaMepa HepBIYHOil cenapauiy; 8 — naTpybox rasoBiit; 9 — nmatTpy-
OK U1 paccenBaHns rasa; 70 — ok Bepxunil; 77 — mok HIDKHHI

¢a§enbﬂoro CTosika, 06Bsi3aHHBIX BMecTe TpvOONpOBOAAMM C 3amop-
HOM U npexnoxpaHuTebHOM apMaTypoil M I10Ka3blBAIOIMMI TIPU6O-
Pamu..

Haxem nanopuvix mpy6 u mpy6uvix cexyuil BKIIOYaeT YeThipe
Hanopueie Tpy6e! AMMHOI 8 M, BocnpuruMaoUiMe pabouee daBieHue
MatHpobaa 35 u 70 MIla u onpeccosatiiible COOTBETCTBeHHO 1ia 70
M 105 MIla, u 10 TPYOHBIX CeKL(HH, OMPeccoOBaHHbIX Ha JAaBJIeHHe
21 MIla. Obuas aimua Tpy6ioit 06BA3KM cocTassier 112 M.
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Puc. 17.28. Cenaparop I112.10 kouctpyk
-~ OAO B3BT: TPYKUm
1 -~ uaTpyBOK AN BBOAA TAIOKMAKOCTHo
cMmecw; 2 — natpybok a1 cbpoca raza, § -
ofeuaiixa;, 6 ~ Tapenxa; 7 — kopmyc; 8 - pg.
mwiarox; 9 — 3ateop wubepnsiit; 10 — duraner;
11 — 3anopHblil Kpai; 72 — MOK HIGKHNIT '

e

3adeusxcxu wubepnvie npamo-
3 ) mounvie muna 3M NpetHa3HayeHbl
ANSL TIEPeKPHITHS JHHUHA Taywelus

M [pOoCCeaUpPOBaHUA  MaHUDOILaA
npoTHBoBLIOpocoBOro  obopynosa-
HUSL,

3a/BMXKH BBHIIYCKAIOTCA C pyy-
HBIM M THAPABIHYECKUM YTpaBJeHHU-
eM CJIEAYIOUIHX THIIOPA3MepOB:

3M-80x35 u 3M-80I'x35 no
TY 3-2451-91 «O6opynosanue mpo-
tuBoBbiOpacosoe OI15-230/80x35-A
OAQ B3BT»;

3M-80x70 wu 3M-80Fx70 1o
TY 3-2533-94 «O6opynosanue mnpo-
TuBoBbiOpacoBoe OI15-230/80x70-A
OAO B3BT» u TY 3-2496-92
«O6opyaoBaHue  MPOTHBOBLIOPOCO-
Boe OI1-280/80x70 Ilepmckoro ma-
ILMHOCTPOUTENLHOTO 3aBOAa».

BopoHexCcKMM MeXaHHUYeCKUM 3aBOJOM BbIMYCKalOTcA wnbepHble
3a4BMXKHU 1o cranaapry APl 6A (17-e u3aanMe) U3 HU3KOJETHPO-
BaHHBIX W HEPXaBEIOWMX CTajled, paccYUTaHHble Ha [aBJeHue
ot 14 po 105 Mlla, ans npuMeHeHMA B oObIYHBIX M KOPPO3MOHHBIX
cpelax, COAepXaliUX CepoBOAOPOA M YIJEKUC/IBIH raz ao 25 %
1o 06beMy KaKA0ro, B Pa3jIMYHbIX KJIMMAaTHYECKHX 30HaX C TeMIepa-
TYpPoi okpyxawoueii cpeasl ot —60 1o +60 °C. 3anmopHeiM ycTpOHCT-
BOM 3aJBMXKH CIYXKHT 1ubep ¢ yIJIOTHEHHEM THNA <MeTall™
meTai1». [las mosbilenus: paborocnocobHocTH paboyux YIJIOTHH-
TeJIbHbIX TOBEPXHOCTEH JeTaleil 3aJBMKEK HMCNOJb3yeTcH IL1a3MeH-
HO-TIOPOIKOBasA HarvlaBka, OOUIME BUA 3aJBMKEK moOKazaH Ha
puc. 17.29 u 17.30, a TexHHYeCKHE XapaKTEPUCTHKM NpUBefeHb! B
tabn. 17.24 u 17.25.
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Ta6bauua 17.23

TextHyeckHe XaPAKTePUCTHKH CENapaTopos

Tapamerp CellapaTop KOHCTPYKIMH
HI1O «Bypeunes OAO B3BT
JluaMeTp KOpiyca, MM 1020 1020
Pabodee naBneHHe (MaKCHMajibHoe), 0,04 0,07
MIla, ue 6oee
BoicoTa THAPO3aTBOPA, MM, HE 6o.1ee 1800 -
Tun peryATOpa YPOBHS JKMAKOCTH B - Mexauuyecknit
cemapaTope C MOIIABKOM
[IpomyckHast CIIOCO6I:{,OCTI>.
o KHAKOCTH, M°/4 (1/c) 200 (56) 108 (30)
1o rasy, M/ (M/c) 10 000 (2,77) 6000 (1,67)
Juamerp naTpyb6ka BBOAA TA30XHAKO- 100 100
cTHOIt cMecH, MM
JiHaMeTp ra3ooTBOgHOrO MaTpyGKa, MM 150 200
Junametp nmaTpybka aas camMBa XHAKO- 280 280
CTH, MM
labapiTubie pa3Mephl 6Gi0Ka CelapaTo-
pa, MM:
JTHHA 1020 1840
IHPHHA 1020 1720
BLICOTA 5700 4050
Macca cenapatopa, Kr 2300 2260
3aBof-H3roTOBHUTEb Xaavnxenckuil n Kpac- OAOQ B3bT
HOMAPCKHIl Mauliuo-
CTPOHTENbHLIE 3ABOXI
Tabanwna 17.24
Texmmueckne XapakTepPUCTHKH 3aIBHKEK
okazatens TunopasMep 3aABHKKH
3M-80x35 [ 3M-80I'x35 | 3M-80x70 | 3M-80I'<80
Yenopumii IMAMETP MPOXojxad, MM 80 80 80 80
Jasnenue, MIla:
paboyee 35 35 70 70
npobroe 70 70 105 105
Ynpasnente 3anemxkofi Pyunoe | ductanun- Pyunoe | Jucranun-
OHHOE TH]- OMHOE MJI-
PaBTHYCCKOE paBayyecKoe
Makemanbnas  Temneparypa 120 120 120 120
CKBaOXHMHOIT cpeant, °C
XapaxTepncmka CKBa>XHHHOI Bypogoil pacrsop, 6yposoii uriaM, HedTs, ras,
Cpeant FA30KOHJIEHCAT, I1ACTOBAS BOAAa H HX CMeCH
ﬂHaME'rp TMHAPOLHIIHHADA, MM - 105 - 150
HaBnenne ynpasnenns, MIla - 10,0 - 14,0
abaputite pasMephl, MM:
IJTHHA 470 470 620 620
HpHHa 360 360 300 300
BRICOTa 900 1285 1000 1175
acca, Kr 129 155 339 377
ABOA-H3rOTOBHTE.Th OAO B3BT OAOQO B3EBT u Ilepm-

CKMI1 MAIIMHOCTPOU-
TellbHbI 3aBOA

- Mpumeyanne. [lepex cradeit B 3KcMIYaTANNIO BHYTPEHHIOKW MOAOCTb BCEX 3a-
YOKEK 3anoansoT cMaskolt ApMato.1-238 no TY 38-101812-83
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Pue. 17.29. 3aaBuXKH € pyyHBIM yIIpapieHHeM:

a - 3M-80x35 OAO B3bT, 6 - 3M-80x70 OAO B3BT, ¢ - 3M-80x35 UKb «Tu-
Tan» ¢  saaBipkka wibdepnas (no 70 MIla) Bopouexckoro Mexasiyeckoro 3aBOAR,
1 ~ xoXyx, 2 — XonoBad rafika, 3 — MaxoBlK, 4 — YNOPHHII NOAUMUHKK, 5 — HAKHM-
Has BTYJka 6 — KpHIKa KOpPIyca, 7 — LIIHUEBAT BTYJka, 8 — kopmyc, 9 — Ce€AI0,
10 - Tapeb, 17 wmbep, 12 — makeT marxeT, 13 ~ wrok, 14 ~ kpbimka MOAMNIHH"
Ka, 15 — wmnnpe s 16 - MacTeHka 17 — UIMTOK, 78 ~ HILKHSS KphILIKA



Puc. 17.29. Hpoxomxenue
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Puc. 17.30. 3a1BMKKH ¢ THAPOYTIPABJIEHHEM:

a - 3M-80x70 OAO B3BT; 6 - 3MI-80x35 OAO B3BT; ¢ -~ 3M-80x70K3 UKB
«Turan»; 2 -~ 3MC-80I'x70K1 BopoHexckoro Mexauyeckoro 3aBofia, d — 3M-80x35
C FHAPOYNpaB/IeHHeM M MpyXHHHBIM Bo3BpatoM LIKB «Turtan»; 1 ~ cegno; 2 — KOP-
nyc, 3 — makeT MaHkeT; 4 — KpHIUKA KOPMyca; 5 ~ HAKHMHas BTyIKa; 6 — MaxOBHK
7 — rHApouMJAHHIp; 8 - mopiennb; 9 — wrok; 70 — MacheHka; 71 — ko.1bleBas npo-
Knagka; 12 — wmbep; 73 - wHTOK; 14 — yILIOTHeHNE ceflta; 15 — npyxuHa; 16 — yKa-
3aTeJib MOJOKeHuA wmbepa; 17 — NpykuHa uMAHHAPA; 78 ~ raiika orpaniyHTeIbHAA
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0 Puc. 17.30. Ilpoaonxenue
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Puc. 17.31. Peryaupyembie ApoCCen ¢ PYYHBIM YNpaBieHHeM:

a - JIP-80x35 OAQ B3BT; 6 — /IP-80x70 OAQ B3BT; 6 — /IP-80x70 LIKB «Tu-
Tany; 1 — ynopsmuit NoAWMNHKK; 2 — HaKiIHas raitka; 3 — TBepROCIIaBHBI HAKOHEY"
HHK; 4 — KODIyc HacalK¥; 5 — TBEpAOCILIaBHas Hacajaka, 6 — Kopmyc; 7 — CTaKaH, 8-
urmuuiens, 9 — kopnyc npHBoAa; 70 — MMHMTATOp Hacalky; 771 — MMHMTaTOp HaKOHEY
unka;, 72 — Maxosuk; 73 — 3aUIMTHaA BTYIKa; 74 - yKa3aTelb NOTOXKeHHS; 15 — YMOP~
Has raltka
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Tabauua 1725
3aaBuwxku wHbepHble BOPOHEXKCKOTO MEXaHIYeCKOTO 3aBOJA

Tun D, mu JlasnenHe Krace matepuana o
PSI MIla CTanzapTy API
216 50 3000 21 Or AAzo FF ]
5000 35
10 000 70
2%/46 65 3000 21 OT AA 10 FF
5000 35
\ 10 000 70
15 000 105
3!/ 80 3000 21 Ot AA no FF
5000 35
3'/1 77 10 000 70 Ot AA 1o FF
4"/ 100 3000 21 Ot AA 1o FF
5000 35
10 000 70
7'/16 150 3000 21 Ot AA 10 FF

[Tpumevanue Temnepatypa paboueil cpelibl L1 3AQBIKEK YKa3aHHBIX THNOB
ao 100 °C,

Pezynupyemovte dpoccenu npenHasHayeHbl 118 YCTaHOBKH B 0J0-
Kax ApoccenupoBaHust MaHHdonbA0B MPOTHBOBLIOpoCcOBOrO 0GOpyIo-
BaHUA OJIS OCYLIECTBJIeHUS! OeCCTYNeHYaToro pery/MpoBaHHs JaBlie-
HHMA Ha yCTbe CKBaXXHHb! (1epes ApoccesieM).

PeryaupyeMsie apoccesi BBITYCKAIOTCH ¢ PYYHbIM W TMApaBiHye-
CKHM yTIpaBJeHHEeM CJIefYIOIHX THIIOPAa3MepOB:

AP-80x35 u JIP-80I'x35 no TY 3-2451-91 «O6opynosanye npo-
rusoBbiGpocoBoe OI15-230/80x35-A OAQO B3BT»;

JAP-80x70 u 1JIP-80I'x70 no TY 3-2533-94 «O6opyznosaHie 11po-
tnBoBbIGpocoBoe OI15-230/80x70-A OAO B3BT» u TY 3-2496-92
«O6opynoBanre npoTuBoBblbpocoBoe OI1-280/80x70 I[lepMcKOro
MAalllHHOCTPOMTEILHOIO 3aBOA».

BopoHexckiM MexaHH4YeCKHM 3aBOZOM BbITyCKAalOTCH DeryJupye:
Mble ApOcceNid B OOBIYHOM W KODPO3HOHHO-CTOMKOM HCIOJHeHHH €
PYYHBIM YIIpaBJieHHeM, PaCCYHTaHHLIM Ha pabouee maBjenue of 21
no 105 MIla, ¢ ycnoBHbM aAHameTpoM ot 52 fo 150 mm, B ToM yHCTE
s 6ypenus non wugppom JPT-80x70K1.

O6wuit BHA [poccefielt ¢ DY4HbBIM yrpaBeHHeM, BhIYCKa
eMbIX pasJMuYHBIMM 3aBoZamMu PoccuM, mnokasaH Ha pHC. 17.31
u 17.32, a TexHMueCKMe XapaKTepPMCTMKU NpHBeleHH B Tabl. 17.26
u 17.27.
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c. 17.32. Jpoccens IPT-80x70 Bo- 13 ”\
LCIKCKOTO MEXAHIYECKOTO 32BOja:
7 — cepto; 2 — HAKOHEdHHK, 3,6 10 -
$TyAKa; 4 = KOpUyc; 3 — WITOK; 7 — na-
xeT yntoTHeHuiL 8, 14, 15 ~ raiika; 9 -
gopnyc mpusoaa; 11, 16 — éoar, 12 -
[iaHKa yKasaTears, 13 ~ pyuka; 17 —
asatenb; 18 — Macieka, 19, 22 -
jmaitba; 20, 21 — KOJBUO YNIOTHHTe.b-
Hoe; 23 — BHHT
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Tabauua 1726
Texiuveckue XapakTepHCTHKH PETYIHPYeMHMX Apocceneii

Tunopa3smep apoccens

[lokasarens
[AP-80x35 | AP-80I'x35 | ZP-80x70 JIP-80T'x80

Yenopunifi guamerp npo- 80 80 80 80
X0Jla, MM
Haenenite, MITa:

paboyee 35 35 70 70

npobHoe 70 70 105 105
Dnamazoy peryaHpoBanHs 0-35 0-35 2-63 2-63
AaBrenus, MITa
abouce maBnemme  mpn 25 25 38 38

Ofpefienennns  wapaboTkit
Mo mpoxauke 6ypororo

PacTgopa TI0THOCTBIO
1600 kr/n?, MITa
Npasrenne fpoccetem Pyunoe Tuapasmt- Py4noe Tunpasmu-
4eckoe HC- Yeckoe JHc-
Xa TaHUHOHHOE TaHLHOHHOE
)mpa’”epucmxa ckBa- | Byposoit pactBop, 6yposoii uaaM, uedrs, ras, rasokou-
u;{HOﬁ cpenn JleHCaT, N1acToBas BOJAA H HX CMecH
m"zﬂp HaKOHeYyHHKa 31,2 45,0 31,2 45,0
My CWpylomelt  mapei,
Auaverp nopurss, - 145 - 145
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[fporonxenue taba 1726

Tunopasmep apoccens

[Tokazatens
/1P-80x35 | NIP-80T'x35 | [IP-80x70 | /IP-80Ix8Q
MakcimaTbHast — TeMmepa- 120 120 120 120
Typa CKBaA)XHHHOIt cpensl,
[abapuThble pazMepbl, MM:
ANMHHA 670 748 768 844
WHPHHA 320 265 560 270
BHICOTA 395 360 310 385
Macca, xr 110 206 167 212
3aBOA-HITOTOBHTEND 1 OAO B3bBT [lepmckuit MamwHocTpon-
TenbHHIL 3aBoa H OAQ
B36T

Hpoccenu ¢ ruapoynpasnennem [IP-80I'x35 n [AP-80I'x70 OAQ
B3BT u IIKb «Turan» nokasans! na puc. 17.33.

O6nil BUA ApoCCeNUpYIOUIMX Nap Apoccenell ¢ Py4YHBIM U JiMc-
TaHLMOHIBIM YIIPaBNieHHeM NpHBejeHbl Ha prc. 17.34.

YupaBnente gpoccefsiMU € THAPOMPUBOJAOM OCYUIECTBISETCH ¢
MOMOUIBIO [yJIbTa YrpaBiaenus apoccensimu (I1/1P).

Tabanna 1727

Texuuueckne XapaKkTePHCTHKH ,'IpOCCCJlEﬁ Boponex(cxoro MEeXaHH4YeCKOro 3asc.(a

6 [abapurHsle
Ycnosubtit Paboyee nae- | Knacc Marte- | pasMepnl (A71MHa,
TunopasMcp auametp, MM | nenne, MIla | puana mo APl | nmipuna, sbico-
Ta), MM
JAP-50x21K2 50 21,0 BB 298x225x805
JIP-50x35K2 50 35,0 AA 298x225x805
JIP-50x70K2 50 70,0 AA 298x225x805
JIP-50x105K3 50 105,0 FF 298x225x852
J1P-65x35K2 65 35,0 FF 298x225x790
JP-65x35K3 65 35,0 DD 298x225x790
JP-65x70K2 65 70,0 AA 298x225x790
JIP-65x70K1 65 70,0 AA 208x225x790
JP-65x105K1 65 105,0 AA 298x225%x790
J1P-80x21K2 80 21,0 BB 298x225x790
JIP-80x35K2 80 35,0 BB 298x225%790
J1P-80x105K3 80 105,0 FF 298x263x652
J1P-100x21 K1 100 21,0 AA 296x264x883
JP-100x35K1 100 35,0 AA 296x264x885
JPTI-50x105K3 50 105,0 FF 298x225x880
JAPII-65x70K3 65 70,0 FF 298x225x885
JIPIT-80x105K3 80 105,0 FF 298x263x885
JIPT-BOx70K1 80 70,0 BB 298x263x800
J1PT1-150x21K1 150 21,0 AA 320x290x880

IMpumeuanne TeMnepatypa paboueit cpeabl 118 Apocceneit ]1P—65X7OI:[IX'
JIP-100x21K1, JIP-100x35K1 1 JJPT-80x70K1 ot -46 a0 +100 °C, x1s ocraabH
ykazaHuhiX B Tabmne ot —60 go +90 °C.

-
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Puc. 17.33. Peryaupyemnle apoccean
€ rHAPABIHYECKHM YIpaBJeHHEM:

a - ZIP 80x70 OAO B3BT, 6 - AP-
80x70 IIKB <Turan»; 7 - kKpnika
uMaHuApa, 2 -~ BTyJKa — ykKa3aTedb
noJoxenus; 3 — UWIHHAP; 4 — mop-
wensb, 5 — raitka HakHAHadA; 6 — IITOK,
7 — KopnyC Hacaiki; 8 — HAKOHEeYMMK;
9 - TeepaocniaBHas HWacagka; 10 -
kopnyc apoccenas; 11 — Brynxa ymop-
Has; 12 — BxofiHoil ¢mamen; 73 — ko-
xyx; 14 - tpybonposon; 15 - mepexon-
HUK; 16 — raiika; 17 — kopnyc Hacagku
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Puc. 17.34. TeepaocniaBHble [pocCenHpylolne Maphl gpocceeil:

a — J1P-80x35 u JIP-80x70, 6 — JIP 80I'x35 u JIP-80I'x70, 1 — BTyaxa, 2 ~ OOXHM-
Hoit nepxaTenp, 3 — BTylKa Hamnpasifiolias, 4 — HAKOHEYHMK, 5 — Hacalka, 6 ~
wtgT, 7 — npoktagka, 8 — sunt M20

TexuHyeckHe XapakTepPHCTHKH NMYAbTa ynpasieHMs apoccensyu IJAP-2
Kpacuonapckoro CIIKB «IlpomasromatHkas

Yucno apocceeli, ynpasisieMblX ¢ OHOIO NyJbTa 2 T
PaccrosiHie 0 apocceneit, M Jo 30
Bpems nonHoro oTkpeITHS Apocce s, ¢ 4-50
Pa6ouast >XMIKOCTb B CHCTeMe YNIPaBTeHHs Macno scecesontoe BMI3

TY 3810 1479-74 1t Mac
a0 MTE-10E TY
38 101572-75
O6beM XIIKOCTH B CHCTEME YIIPaBTeHHS, AM>, He 6olee 45
JlnanaloH nokalanuit AaBT1enus nepel apocceteM, MIla 0-50
0-100
0-150
JlaBnenite XHAKOCTH B ciicTeMe ynpasnenus, MIla 8-10,5
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pitt
MHH,
Y apasasiolad cpela

ap
il/i;u(CHMﬂ.'Ibelﬁ lgfacxof:(
JaBTeHHi 01 M

YenoBHs IKCILTyaTallHH

TemIepaTypa OKpyXaloero so3ayxa, °C
OTHOCHTEIbHAst BJRKHOCTH TNpPH TeMnepaType OT

+35 °C u Huxe, %

[afapHTHEIE PA3MEPHI MYTIBTA, MM

ATHHA
HIHpKHA
pHICOTA

Macca nyfbTa, KI

Macca KOMILIEKTa TyJbTa, K&

3aBoJ-M3roTOBHTE b

TexHHYecKHe XapaKTEPHCTHKH HCMBITaTeIbHOTO CTEHAA
JlaBneHue B HCHBITATENbHBIX Kananax, Mlla

B NIEPBOM
BO BTOPOM

Yucao HCMBITaTEAbHBIX KaHATOB

Tun npusola
Yucno nacocos

Cymmapﬂuﬁ pacxoll BO3lyXa npH paboTe ABYX HacocoB

M’ /MUH

MakcumansHoe JaaBJeHHe BO3AyXa,
CTeHny 4718 npHBoja Hacocos MIla
HoMHHanbHast TNPOM3BOAMTENBHOCTh IIpH

Bo3ftyxa 0,63 MIa, M%/4

Ha BBIXQJle NNEPBOro KaHaja
Ha BHIXOJle BTOPOTO KaHala

Obbem baka, a
Pabouas xugxocts

labapuThie pasMepHl (AMHHa, IMPHHA, BBICOTA), MM

acca, Kr
3aroa-uaroTosuTeH

Hokasatemn mapexmocTH perymipyembix apoccesieil B COOTBETCT-
Bk ¢ TOCT 27743-88 onpeznensorcs cyMmapHoii Mpokaykoii 6ypo-
BOTO pacrBopa mioTHOCTBIO 1600 xr/M3, cogepxaulero no 3 % mecka,
€ pacxoziom ot 6 n0 15 n/c npu cooTBeTCTBYyIOWEM AaBieHud Kpu-
TCPUEM OTKa3a C/IYXUT MOTEPs CMOCOBHOCTH MOIEPKUBATh 1POCCE-
€M HOMHHaJIbHOe paboyee JaBleHHe MPU PACXOLe KHUAKOCTH OT 12

Ao 15 a/c.

11*

amasoH OTCHeTa 4HCTa NBOIHBIX XOJOB HMacoCa B
EMKJOCTI’ cymMmaropa cdetdika CXH 1

nenite Bosyxa nuTanus, Mlla

Bo3JyXa nurtanusa npu 20 °C u

a, M°/MutH, He Bo1ee
HanpsixeHie 31€KTPONHTAHHS C qactoToit 50 T'u B

NOoAaZBACMOTI0 K

1

220

Ot -50 no +50
95-3

1100

800

1465

370

600

OAO B3BT

0-25
0-70
2

[THeBMaTHYecKuil

8
0,8

0,63

005

150

«[1ukBo1-JI» (netom),
«[nkBo1-3» (3HMOIL)
1330x740x1315
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BTOPUYHOE BCKPbITUE
NMPOAYKTUBHbIX NAACTOB

OcHoBHasi 3ajlaya BTOPUYHOrO BCKPbITHS — CO3/laHHe COBep-
WeHHOH T'MIPOAMHAMHUYECKON CBA3M MEXAY CKBRXHHOM M Npoxyk-
THBHBIM TiJ1IacTOM (€3 OTpHLIATeJLHOro BO3ZEHCTBUA Ha KoJleKTop-
ckie cBoiicTBa nipusaboiitionl 3ombl nacta (I13I1), 6es 3HauuTenn-
HbIX JedopMalivil ob6cadHbIX KONOHH M LieMeHTHOH obonouku. Peure-
Hie 3Tofl 3agaum obecrieudBaeTcs BLIOOPOM YCIOBMH mepdopaiiny,
nephopallMOHHON CPe/ibl, ONTHMAJIBHOI'O JUIS AaHHBIX YCJOBUHI THUIIO-
pa3Mepa CTpessioulell anmnapatypsl ¥ ONTHMAJBHON IJIOTHOCTH Mep-
dbopauuu.

IIpu paspaborke npouecca nepdopalMid IOMKHB YYHTBIBATHCS
reQJIOro-1IPOMbICIOBasT XapaKTePHUCTHKA 3aJleXH, THUIl KOJIJIeKTopa U
TeXHUKO-TeXHOJIOTHYeCkHe JaHHble MO0 CKBaXUHE:

TOJNLIMHA, (GUIbTPALHOHHO-eMKOCTHbBIe cBoicTBa npuzaboiiHod M
yAaneHHOH 30H mnacTa, pacyJieHeHHOCTb, AUTOdalHanbHasd XapakTe-
PHCTHKA I1J1aCTa M BI3KOCTh HedTH;

paccrosiie 10 KOHTAaKTOB BopoHedTsHOro, rasoHedtsiHoro W ra-
30BOJSIHOTO,

IJ1aCTOBOE aBJleHHe U TeMIlepaTypa B HHTepBale nepdopaluH;

YyuCco 0OCagHBIX KOJIOHH B MHTepBase Nepdopalui, MHHUMATb
Hbli1 BHYTPeHHMI! aMaMeTp B KoJsionHe TPyO;

MaKCHMAaJIbHbII YTOJ OTKJIOHEHHS CKBAXHUHBI OT BEPTHKAMH,

COCTOsIHME 0OCaZHOM KOJIOHHBI U ee 1JeMEHTHON 060J104KH;

CBOMCTBa M COCTaB XXM/KOCTH, MPUMeHsBlleiics MpH NepBUYHOM
BCKDBITHH ILJIaCTa.

B HedTerazogobbiBalouMX CKBaxxHHaX HHTepBaJ nepgopalidi o
pelleNsieTCsl HaChILIEHHOCTBIO MOPOJA NACTOBLIMU (hmonzaMu U yCTa”
HABJIMBAETCH [e0NOTHYeckoil Cyx6oit npeanpusTuii, BexyuHx 6YPO
Bbie paboThl.

B cayyvae BCKPBITUS CKBaXMHOI He(TeHachileHHoro nsacra oH
nepgopHpyeTcs no Bceil TOMUIKMHe TIPOYKTHBHOrO obbekTa.

[Tnactel ¢ nmogoiuBeHHOH BOZOH M Ta30BON lankoH nep(bop“py'
joTcsi B HedpTsHOM uacTH. PaccrosHue OT HibkHUX orpepcTil AC
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BHK M OT BEpXHIUX orBepctuit 1o THK ycraHaBauBaercs ass kax-
off KOHKDETHOH 3aJIeXH OIBITHBIM IIyTEM C yYeToM HaJIHYMs WK
TCyTCTBHS HEMPOHHLAEMbIX MPOILIACTKOB, NMPOHHLAEMOCTHOM Heox-
HOPOAHOCTH, BEPTHKAJILHON TPEWHHOBATOCTH M JIOIyCTUMOTO Tpaflk-
eHTa JaBJEHHS Ha UEMEHTHYIO 000J104Ky 3KCIUyaTallHOHHOM KOJIOH-
jpl. BCKpbITHE IUIACTOB CTPEAIOLIHMH nepgoparopaMH MOXET OCy-
[ecTBAATHCS U PENpeccHu (3a6PuHoe JaBJieHHe B CKBaXXHHE Bbllile
[1aCTOBOT0) U NENPECCHH (3aboiiHoe naBreHHe B CKBaXkKHHe HIKe
[11aCTOBOTO).

BcxpbiTHe IJIACTOB NPH AENPEeccHMH oCyulecTBaAsieTcsl nepdopato-
paMH THIIOB ITHKT (cnyckaeMbIMK Ha HacOCHO-KOMITPECCOPHBIX TPY-
gax), I1P, IIPK 1 KIIPY (cnyckaempimit yepes HKT). HepQ)opaToU-
psr Tuma TTHKT pexomennyercst npumeHaTh NpH BCKpbITHH noboit
yacTH TIacTa, B TOM YMCJIE M IPHKOHTAKTIIBIX 30H HE3aBUCHMMO OT
3HAaYeHUs] MCKPHBJIEHMSI CKBaXKMHBI, KayecTBa LUeMeHTHOH 0060J104YKH
06CcaIHON KOJIOHHBI, aHOMaJbHOCTH IIJIACTOBOIO AaBJIEHHUSL,

HenonycruMo nipuMenstb nepdopatopsl THna ITHKT B caenyto-
IHX CTyyasix:

ec/Ii 10cJie nepdopaliiy HeoOX0AUM CIIyCK TIyGMHHBIX NpHubGopoB
uepes HKT B uHrepsan nepdopaumy;

B IIpOllecCeé BbI30Ba IIPUTOKA OXKMIAeTcsl BLIHOC M3 IL1acTa B
CKBOXHHY GosblIMX 06heMOB TBepaoi dasb;

NpH THAPOCTaTHYECKOM JaBNAeHUMM Ha YPOBHe YCTaHOBKHM mepdo-
patopos menee 10 MIla npu cospannu genpeccuy;

NpY BCKPBITMH IJIaCTOB, COAEpXallux HedTh € arpecCHBHbIMU
KoMnoHeHTaMu (yrieKMCJbli ra3, cepoBOAOPON).

Ilepdoparopst Tunos 1P, IIPK, KIIPY pekomennyercs mnpuMe-
HATb Npu nepdopalldy CKBaXMH ¢ MCKpPUBJeHHeM crBosa do 0,7 pan
(40°) npu kauecTBeHHOH IeMeHTHON 060J0YKe 06CAZHON KOJIOHHbI
HE33aBUCHMO OT aHOMaJIbHOCTH I1JIACTOBOTO JABJIEHUSL.

Henonycrumo npumensts nepdoparopst tunos 1P u KIIPY =
CIEAYIOUIMX Cyyasx:

NPpU BckpbiTHH npuKoHTakTHBIX 30H (THK, BHK);

NPU 3anonnenun uHTepBana nepdopaluuy TJIMHMCTHIM OYPOBbIM
PacTBopon;

IPY BCKPLITMM NJIACTOB, CORepKalllMX HedTb C arpecChBHBIMU
KoMnoHeHTaMy (yriiekMcablil ra3, cepoBOAOPOI), M3-3a BO3MOXHBIX
YTeyek g nybpukarope.

PH BCKDBITMM MJIaCTOB Ha [eIpecCMH B CKBaXHHY obsi3aTenbHO
ggg::bl 6biTh  criywleHsl HACOCHO-KOMIpECCopHbie TpyOBI, yCThE
npn mv:mbx obopynosaHo QoHTaHHON apMaTypoii u ny6pHKaTopoM
cus 1 l:{OJIbBOBaHHH nepdoparopos tuna IIP. Ontumanbhas nenpec-
PGKOMEH TakoM criocobe nepdopaunu cocrasaser 2,0-3.5 MIla; e

Ayercst cosnabath fenpeccun Gonee 10 MIla.
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Ilpu penpeccuu cleayerT BCKpbIBaTh IACTBI C HOPMalbHpiy u
aHOMANbHO BBICOKMM TIIACTOBBIM [aBIEHUEM HE3ABMCHMO OT mojq.
’KeHusl vHTepBana nepQopalluy, B TOM 4MCI€ M B NPUKOHTAKTHby
sonax (BHK, I'HK) u npu Hanmunu B HedTH arpeccHBHBIX Kommg.
HeHTOB (YIJIEKMCJIbIN Ta3, cepoBOOPOR)

Jnst BCKPBITHSL NJIACTOB TPU Perpeccud MCXOAAT M3 yCnopu
6esonacroro nposefenus nepdopaluit U NMpeNOTBPALIEHHS MPOHUK-
HOBeHUS GOIbIIMX 00BEMOB JKUAKOCTH M3 CKBa’XMHbI B TIACT

[uapocraruyeckoe faBiieHHe cronba XMAKOCTH, 3ANOJHSOMmel
CKBa)XXMHY, LOJXKHO NPEBbIIATH [1ACTOBOE Ha

10-15 % ana’ ckBaxuH ray6uuoit a0 1200 M, HO He 6Gojee
13 Mlla,

5-10 % nas cksaxuu rayOunol no 2500 M (B uHTEpBane or 1200
1o 2500 M), Ho He 6osee 2,5 MIla,

4-7 % npna cxBaxcuH ryOuHoN Gosee 2500 M (B MHTepBaje or
2500 M 1o npoextHolt rayGuub), HO He Gonee 3,5 MIla

Ilepen nposemenueM nepdopalud B ckBaxuHy crnyckator HKT ¢
IpoMbIBKOH [0 McKyccrseHHoro 3abos Yepes HKT 3akaumsator
nepdopaltonHyio U 6ydepHylo (NpH Heo6XOAMMOCTH) KMAKOCTH U3
pacuera 3anojHeHust uHrepsaia nepdopaiuy 1 Ha 100—-150 M Bble
Ycrbe ckBaXuHbl 0GOpYAYETCS TNpPOTHBOBBIGPOCOBBIM YCTPOCTBOM
(3aIBUAKKOK C NPEBEHTOPOM)

Ilepdopaunio crenyer NpoBoAHTb He 6osee YeM ABYMS CIyCKaMH
nep¢opaTopos B OAMH U TOT XKe UHTEPBaJ

B sonax BHK u THK nepdopausio BbiOJHATL OAHUM CIIyCKOM
nepdoparopa

CrabonpoHuLiaeMble ClieMEHTHPOBaHHble IJIACTbI PEKOMeHAYeTCs
BCKPbIBaTb THAPONECKOCTPYHHOI nepdopalmeil

B mupoBoit M oTeuecTBeHHOI NpakTHke HedTerasomobbiatoeit
IPOMbILLTIEHHOCTH NPOCTpesioyHbie nepdopalMoHHbie paboTbl B Hed-
TSIHBIX M Ta30BbIX CKBaXMHaX 10 BHUAaM U obbeMam (%) npuMeHeHHA
pacnpenesisiioTcs clefylouum obpasom

KyMmynsatusHas nepdopauis 90-95
B ToM uncae ¢ pempeccueif Ha naacT 2-4

[ynesas nepdopauns 2-3

T'uapoabpasisHas 1-2

[Tpouste BHAR (MexaHWYecKas1, C PACTBOPAIOWMMUCH BCTAaBKaMH M AP ) 0.5

B Gosburett yactu cayyaeB nepdopaumonnble paborbl BceX BHAOB
B CKBaXMHaX NPOBOAATCS Ipu perpeccuu (Ap,) Ha NpofyKTHBHDBIM
nnacrt 3HadeHue pelpecCHH He LOMXKHO TipeBbimath 5—10 % 3Ha4e-
HUA IIacToBoro fasjienus (Ho He Gosee 2,5-3,5 MIla) B 3aBHCHMO”
CTH oT r1y6uHbl ckBaxkuHbl Ha npakruke, ocobeHHO B pa3Befo4HBIX
CKBaXKMHaX, YaCTO PENpeccHH MpH mnepdopalMy NpeBbIIaoT HOpMY
[MocnenHee rnaBHBIM 06PA30M NPOMCXOAMT BCIEACTBHE ornbo4Horo
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pporHo3a [UIACTOBOTO JABNEHUs, OT/IMYAIOUIETOCS B CTOPOHY 3aBbl-
wenusl OT MCTMHIHOTO €ro 3HAYCHMA Tax, HepelKd cjay4au, Koria
enpeccult focTuraior 10-20 %, a MHorZa 180 %

[Ipu perpeccuy Ha ILIacT B npu3aboliHoit 30He [POAYKTHBHOrO
rnacta obpasyercs O10KMpyloLIas 30Ha, COCTOAIAsi M3 NpUCTEHHON
KoﬂbMaTauMonnof& (TomuuHOH Mo 5-1,5 MM) ¥ HHOUIBTPALIMOHHOM
(panMycoM 10 300-1000 mMM) 30H Yem Gosble penpeccusi Ha MJacT
(a TaKxe BOLOOTAAYA OypoBOTO pacrBopa M BpeMsl KOHTaKTa €ro c
[POAYKTHBHBIM ILIACTOM), TeM fonee mounasi GiokMpyiowas 30Ha
obpa3yeTcsl TPy NIEPBUYHOM BCKPBITMM I11acTa

18.1. IYJIEBAA NEP@OPAIIHUA

Iynesbie nepdopaTopsl NpeacTaBasior coboif KOPOTKOCTBONbHbIE
opyauiible CHCTEMbI, B KOTOPbIX MYAM DPAa3rOHAIOTCSA MO CTBOJNY 3a
cdeT DJHEPrMU DACUIMPAIOIIMXCA [MOPOXOBBIX ra30B U, nNpHobperas
JIOCTATOYHYI0 KHHETHYECKY!0 SHEPrHIO Ha BbIXoAE€ U3 CTBOJA, NPOOH-
pator mperpaay I[lepdopatops! tuna [IBH mmetor npobusnyto cno-
cOBHOCTB, CPaBHUMYIO ¢ NpOOMBHOM CHOCOOHOCTHIO KyMyJSITHBHBIX
nepdopaTOpOB TOTO e IOIIePEeYHOro pa3Mepa TpU OTCTpeslax Mo Mo-
ponaM cpesrei IIpoYHOCTH

Jns BTOPHYHOro BCKDBITHSL ILIACTOB MPUMEHSIOTCH TyJEBbIC
nepdopaTopbl  JAMIOBOrO AEHCTBUS € BEPTHKAJILHO-HAKJIOHHBIMH
crsonamu TIBH90, TIBH90T, I1BT73, IIBK70 (nonepeutsie rabapu-
Tot 90, 73 u 79 M), KoTOpble MOCYT CNYcKaTbcsi B 00CAAHYIO KONOHHY
¢ MMHHAMaJIbHBIM Bliy1peHIlUM AvaMerpoM 117,5 u 98 MM Y nepdo-
patopos tuna IIBH B aByx B3aumHO nepleHAMKYJISpHBIX NAOCKO-
CTAX MOMapHo pacrjioxenpl yeTolpe cTBona 711 B3aMMHOTO ypaBHO-
BEWIMBAHMA CUJ OT/AyM MapHble CTBOALI MAYT B OOIIMX IOPOXOBBIX
KaMmepax HaBcTpeuy Apyr JApyry

Hepdoparop IIBT73 oTauuaercs AByXCTBOABION KOHCTPYKLIMeH,
B KOTOpo#l mynu pasroHATCa 1o ABYM KaHajiaM B IPOTHBOMNOJIOX-
HBIX Hanpapyenmsx B oanoxanaibiHoM MHOrocekiMoHHOM nepdopa-
Tope IIBK70 ctBon npoxomuT o ocu repdopaTopos, NpUYeM HC-
NoMb3yI0TCS Myam ¢ yBeMdeHHbIM AHAMETPOM M Maccoii

[nybuna npoGusanus s Hopoje cpearell NPoYHOCTH Cleayiolas

{"H nepopatopa MIBH90, [IBHY0T NBT73  [IBK70
Ay6una npobupanus, MM 140 180 200

Obnactn npumenenus nepdoparopos tunos IIBH, IIBK, NBT
(T’:S;flléem}mcn KaK TepMOGapUyecKMMH YCIOBUSIMM  (IIpeesibHas
dor Parypa U MaxcHMMasbHO [ONYCTHMOe NaBiEHHE), TaK reosIorH-

KUMU  YyurbiBas, yro npobusHas crocobHOCTb HyJNb B 3HAYM-
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TeJIbHO Go/Iblueii CTENEHHM 3aBUCHT OT MPOYHOCTH MOPOJIbL, YeMm y Ky-
MYJISTUBHBIX CTPYH, TIy6MHA KaHAIOB B NOPOAAX HM3KOM M cpepuep
TIIPOYHOCTH, TMPOOMBAEMbIX IyJeBbIMM IepdopaTopaMH, Gobire ray-
Gunbl KaHanoB, NIPOGHBAEMBIX KyMyJATHBHbIMK fiepdopaTopamy, a g
nopojax Bbllle cpelfHeH NpouHOCTH (O > 50 MIla) - Haobopor
menblle. [TosTomy Gonee enecoobpasHo MpuMEHEHHE IMyJeBbiX nep-,
¢opaTopoB M/IA BCKPBITHSL TLIACTOB, CHOKEHHBIX crabocuemenTupo-

BaHHBIMH HEIIPOYHBIMH NMOPOAAMH. )

18.2. KYMVJISATUBHAS IHEP®OPAIUS

ITpy B3pbiBe LMJHHADUYECKOTO 3apsia B3PbIBYATOO BelLIECTBa
TIPOMCXOJMT NOYTH MIHOBEHHOe IpeBpallieHHe ero B ra3oo0pasHbie
NPONYKTHI, pasJicTalolliecs BO BCE CTOPOHBI 110 HANPaBIEHHUSM, Mep-
NEHIUKYJISIPHBIM K MOBEPXHOCTH 3apafa. CyuHocTs addexra Kymy-
JSAUMKY 3aK1I04aeTcs B TOM, YTO IpH HAJTH4YMM BbIEMKH B 3apsfe Ta-
3000pa3Hble NMPOAYKTbI AETOHALMM YacTH 3apsifla, Ha3biBAEMOM ak-
THBHOH 4acTblO, ABHMIasCh K OCH 3apsifla, KOHLEHTPUPYIOTCS B MoOI-
HbI TOTOK, HasbiBaeMblit KyMmysasTuBHOM cTpyell. Eciu Bbiemxa B
3apsiie o6inlloBaHa TOHKMM CJIOEM MeTasljla, TO IIpH JleTOHAlMM 3a-
psilla BAOMb ero ock o6pa3syetcs KyMyJlsTHBHAS CTPYS, COCTOsIAs He
TOJIBKO U3 Ta3000pa3HbIX MPOMYKTOB, HO M M3 Pa3MATYCHHOTO MeTal-
Ja, BbIIABIMBAEMOrO U3 MeTainuyeckoit obmuuosky, Obnazas oueHb
BBICOKOII CKOPOCTBIO B rosioBHOI vactu (6—8 KM/c), npH coyzapeHuu
C TBeploH INperpaioil CTpys pasBMBaeT Takoe [aBjeHUe, O CpaBhe-
HMIO C KOTOPbIM IIpeleNl HPOYHOCTH Haxe 0co00 MpOYHbIX MaTepHa-
JloB npexebpexumo Mail. JlelicTBuTebHO, A5 Goablueil yacTH 3aps-
[0B [aBJleHue KyMYJSITUBHOM CTpyM Ha nperpagy cocrasiser 20—
30 I'lla, B To BpeMsl Kak 3HauyeHMe Ipefesla IPOYHOCTH TOPHBIX 10~
pOI B CpelHeM cocCTaBiseT nmpubauauteasHo 50 MIla, t.e. B 400—
600 pa3 meHbLIe.

Takum o6pasoM, rayOMHa npoGuBaHMs B Nperpaje IpH IPOHHK-
HOBEHHMH B Hee KYMYJATHBHOW CTpyH IOYTH HE 3aBUCHUT OT MpPOYHO"
CTH nperpaabl, 6jaroaapst 4eMy KyMyJsiTHBHbie nepdopatopbl MOTYT
NPHUMEHATHCSA [JIS BCKDBITHS TUIACTOB, CJI0XKeHHbIX Haubosee NpOY”
HbIMM HOPOTaMHU.

Koprniychble KyMynsiTHBHbIe NepdopaTopbl, ¢ MOMOILbI0 KOTOPBIX
BBINOMHAETCA Goabloit 06beM paboT 10 BCKPbITHIO MPOAYKTHBHBIX
niacToB B Poccuu, 0Ka3blBalOT HaMMeHblilee HexelarebHoe B3PbIB
HOe BO3JEeHCTBHe HAa OOCAMHYIO KOJNOHHY M 3aKOJIOHHOE 11eMEHTHOE
KOJIbIIO, [IOCKOJIbKY OCHOBHYIO YaCTh 3HEpIMH B3pbiBa 3apsoB BOCY
npuHuMaer Ha ceds Koprnyc nepdoparopa. [Ipu sToM B 3aBHCHMOCTH
oT ocobexHocTell Kopryca nepdopaTopa OHM IOAPa3AessOTCA Ha
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Pue. 18,1, Paameps! nepdopalMoHHsIX KaHanoB nepdopaTopos A8 OCHOBHBIX TH-

ﬁg;onpl; OTCTpenax no eaumoit Murenu (06cagHas KOJIOHHA — LEMEHTHOE KOJBIO —
na):

‘czx‘ B MIOBEDXHOCTHBIX YcMoBuAX; 6 — npi aaBaenni 30 MTla; m, — Macca sapsaa; v —
OPOCTB 1Ty;IM HA BHXOZE M3 CTBOMA, /k — JA1MHA nepdopallHOHHOTO KaHama

Xopnycueie nepdopaTopsl MHOTOKpaTHOTO HCIoab3oBaHus Tuma [1K
" onHokpatHoro ucnosnb3oBanus tuna IKO. B nepdopatopax Tma
Kopnyc BoclpMHMMaeT He TOJbKO TMpPOCTaTHYECKoe JaBJieHHe,
HO U HeonnoxpaTHbIe B3PbIBHbIE HaTPY3KH, [103TOMY TOJIIMHA €ro
ITI;’II:{HE\ 6bITb Oosbiedt, uem B nepdoparopax Tuna ITKO, a crenosa-
0, B oaHMX M TeX e rabapurax nepgoparopa tumna IK macca
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Puc. 18.2. TIpo6usmas cnocobuocts nepdopatopos (Tpyba TommmmuoRt 10 MM
H3 CTaj rpynmsl npodHocTH JI, neMeHTHOEe KOJbLO 33 25-MM KOJOHHONH € Oex =
= 20 Mlla, npeaei NpoYHOCTH NOPOAB HA CXKATHe Gcx = 45 MIla npu TemMIepaTypeé
20 °C u Bcecroponnem aasaennn 30 MIla):

I — obcagnas Tpyba; Il - uementHOe KoAblo, /Il — mopona

3apsina MeHblle, yeM B nepdopatopax tuna [1KO. U3 nepgoparopoB
tuna IIK 6onee pacnpocTpaHeHsl nepdopatopsl TK1051Y,
MK85/1Y, MMK95H, a us nepdopatopos tHna IIKO — nepcopatopb!
IMKO98, TIKO73.

Beckopnychble KymyJsTHBHbIEe NepdopaTopbli ¢ 3apsgamu B HHT
ONBUAYANbHBIX 00010YKaX TO3BOJNAIOT 3HAYUTENbHO YCKOPUTD npo-
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gejeHMe TIPOCTPENIOYHO-BIDPbIBHBIX paboT, Tak KaK BCKpblBaeMasi 3a
ofuH CTYCK nepdopaTopa To/MUMHA IMacTa MoxeT Jocturate 30 M
ManorabapiTHbIMH 6eCKOpIYyCHbIMK TepdopaTopaMH MOXKHO IPOBO-
quTh BCKpHITME TIDH CNYCKE WX BHYTPM HAacoOCHO-KOMIIPECCOPHbIX
prﬁ, OnHako CTeleHb BO3felicTBus 3THX nepdopartopo Ha obcan-
Hylo KOJIOHHY M LIEMEHTHOE KONbLO 3HAYHTENBHO BBILNE, YeM Ipu
LCMOJI30BAHMK  KopniycHbiX  nepgoparopos. Kpome Toro, mocne
papbiBa 3apA/0B Ha 3a6o<uz OCT20TCS OOJIOMKM OT KOPIYCOB 3apsijla U
coeAMHUTENbHBIX JeTajled, KOTOpble B II0CJENyIOuleM MOTYT NpHBEC-
TH K OCJIOKHEHUSM IIPH SKCILTyaTallMH CKBaXKMH.

M3 KopIlyCHBIX [10Jypa3pyliaouuxca nepdopaTopoB Ha IPOMbIC-
nax CTpaHbl Haubosiblllee pacripocTpaHeHHe Halliu riepdopaTopbl B
crexasiHHbIX obosoukax [TKC80, MKC105, 1TIKC65, us paspyiuato-
mmxcsl — nepdopaTopbl € 3apsiIaMu B JIMTHIX aJlOMHHHMEBBIX 000104-
kax KITPY65, TIP54.

Pasmepbl Nep¢opallHOHHbIX KaHAJIOB, IonyyaeMble HpH OTCTpee
3aps/ioB HauboJee paclPOCTPaHEHHBIX KYMYSTHBHBIX ftepdopaTopoB
B TMOBEPXHOCTHBIX ycnoBHMsX M npu aasieHuu 30 MIla no emuHbim
MHUIIEHSM C MOpoAaMM IPOYHOCTbIO Ha OfHOOocHoe cxkatue 45 Mlla,
npusenensbl Ha puc. 18.1, mpobusHas criocobHocTs nepdopaTtopos
npefcraBieHa Ha puc. 18.2.

18.3. CKBA’)KMUHHBIE TOPIIEbI

CkBaxkuHHble TOpIeAbl TNpelHa3HAYeHbl [JIA TPOBEIEHHS CJie-
Aylowmx pabor: JMKBUAAUMS apapuil B 6GypeHMH myTeM oOpbiBa,
BCTPAXMBAHUA WJIM OTBUHYMBAHMA TpyD, paspyuleHMs MeTaana Ha
3aboe u B cTBOJIE; yCKOpeHMe mpoliecca Gypenusi CKBaXKMHbI MyTeM
ApobrieHust BanyHOB M TBepAbIX MOPOA B HPOCJIOSX; OYMCTKA ITOBEPX-
HOCTH TpyG u (uALTPOB B HedTHAHBIX, ra3oBblX, BoN03abOpHBIX U
APEHAXHBIX CKBaXKMHAX; Iepepe3aHue TpyO ¢ Le/bl0 M3BJICYEHHS MX
U3 CKBaknHbl. Toprebl MHOT/AA MCIOJb3YIOT /15 BCKPITUS MPOAYK-
THUBHOTO nslacTa, MOBBILIEHUS NMPOHULIAEMOCTH MPUCKBAXKMHHOM 30HbI
Y Ipyrux ueneit.

CKBaOXXHMHHBIM TOpMefaM IpeiCTaBAsoT clefyowue Tpebosa-
HUS MpoxoanMocTh B CKBaXkuHe, obecrieunBaiollas MX JOCTaBKy B
MHTEepBan TopnexupoBaHms, 0COGEHHO NPU aBAPUIAHBIX CUTYALMAX, a
Taloke uckimoyatolas moBpexk/ieHNe 31eMEHTOB CKBAXMHbI B Bbille-
TeXalleM uHTepBane; MaKkcHUMagbHas 3(GGEKTMBHOCTb AeHCTBUSA
B3DblBua Ha 00BeKTbl 110 OCHOBHOMY Ha3HAYeHMIO IPU MHMHMMaJIbHOM
ggigzucmuu Ha OCTafIbHbIE 3JIEMEHTBl KOHCTPYKLMU CKBA>KMHbI, BbI-
cnyeno NPOHU3BOAUTENBHOCTD, IO3BOASIOWIAS CBECTH K MUHMMYMY

NIoAbEMHbIE ONepalluy; HallekHoe cpabaTblBanue, HUCKJIIOYAIO-
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Lice YHUYTOXKEHUe B Clyyae OTKa3a GOJNBLIOrO KOJIMYECTBA B3Pbipyy.
Thix BetiiecTB (BB), GesonacHoctb B ofpauiennn

[leficTBHe CKBaXKMHHBIX TOpIe] OCHOBAaHO Ha MCTIONb30Baky
3Hepruu B3pblBa 3apsaga BB, Haxosnswerocs B orpanuyeHnom 1po-
CTPaHCTBe, 3aMoJIHEHHOM KHUAKOCTHIO.

ITocne B3pwisa 3apana BB ofpasyercst ny3sipb U3 pasorperbix
CKaThiX 10 BbICOKOTO JaBJIeHUsi NPOMYKTOB NETOHALMH, U B xup-
KOCTb YXOAMT yjfapHasi BOJIHA, KoTopasl npeactasisier coboit obnacry
CKAaTHA C PEe3KMM CKayKOM JaBNeHMsl, TINOTHOCTH U TEMNEPaTypbl Ha
nepeaHem ¢polite, pacrpoCcTPaHAIOUYIOCH B Cpefe CO CBEPX3BYKOBOY
ckopoctbio. Bosnukaiouime npu B3pbiBe ylapHble BOJHBI MOTYT pac-
HPOCTPASATCS [IPAKTHYECKH B JIIOOBIX cpelaXx M COMpOBOXAAIOTCS
nepeMelllenHeM cpeibl B HanpapJeHUH JBIXKeHUs (POHTa BOIMylie-
Husl. bnarosaps MHEPLUMOHHOCTH KMKOM Cpellbl Ta3oBblid NYy3blph
NyJbCHPYET, H3ny4asi [pM KaXKAOM LIMKJE yIapHble BOJIHbI, WHTeH-
CMBHOCTb KOTOpBIX MocTenexHo yObipaeT. IlpakTuyeckoe 3HayeHMe
MMEIOT TOJIbKO OCHOBHAsi M BTOpHuYHAsl yaapHasi BosHbl, B pesyibTare
pacuIMpeHHUs My3bIps B OKDPYXKawollell cpeje BO3HHKHET THAPOIOTOK,
Mrpaolinil TaKxke CyUleCTBeHHyl0 pojb B [EHCTBMM B3pbIBa Ha dJie-
MEHTbI CKBRXXMHBL

18.4. TMAPONECKOCTPYIHAS NIEPOOPALMSA

O6pasoBaHHe kaHaja B Mperpajie NpH 3ToM criocobe mnepdopalHy
OCYUleCTBJISETCA 33 CYET MMAPOMOHUTOPHOTO 3(¢eKTa BEICOKOCKOPO-
CTHOM CTpYH, BuIXOASIIEH W3 HACAAKH, a Takxe abpasuBHoro AeHcT-
BHSA TIeCKa, COACpKaLIerocs B CTpye. ITOT Crocoh BCKPbITHS MJIaCTOB
MCKJII0YaeT BO3AEHCTBME B3DbIBHbIX HAaIDy30K Ha IAACT M, CJIELOBa-
TeJIbHO, 0COGEHHO 1lenecoobpaseH B TeX CIy4asX, KOrfa MeXaHOaKTH-
Bal[MOHHbBIE NPOLECCH MOTYT 3HAYMTENIbHO YXYAILIUTL MPOHULAEMOCTb
MOPHUCTO Cpellbl. )

TuaponeckocTpyiinblii nepdopartop npeacrasaser coboit ¢TalbHON
KOpNyC ¢ HacaJKaMH K3 TBepAbIX CIJIABOB, NPH Npokayke yepe3 KO-
TOpble XMAKOCTH € pacxoaoM 1-6 1/c ckopoctb CTpyu OocTUraeT
200 M/c. JInsa co3naHusl HeoOXOAMMBIX AABJeHMI MpH Npokayke [HA-
poabpa3uBHBIX cMeceil MCTOMb3YIOTCS HAcOCHble arperarhl 2AHS
u 4AH700, uncno KOTOpbIX HAa OJHY ONEpalMio MOXeT U3MEeHATHCA
or 2 10 6 u 6onee Bpems obpasoBanus omHoro kawama or 20 10
30 MuH, pacxoa paboueit xuakoctu ot 1 o 7 M, mecka ot 90 A0
700 «r.

B ycnoBusX ruapocTaTMyeckuX jaBneHuii, xapakTepHsix A1%
CKBOXMH cpelnux raybun, raybuna nepdopaluoHHbIX KaHalOB B
Nopoax CpefHeil MpoYHOCTH He mpeBbimaerT 135 mM. YuurbiBast 3H3®
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quTeIbHO OOMbUIYIO TPYIOEMKOCTb OCYIIECTBCHHUS I'MIAPOIECKOCT-
suoit nepdopalliy 110 CpaBHEHHWIo ¢ KyMyJSATHBHOW M IMyJIeBOH, Ha
[IpOMBIC/IAX OHA NIPHMEHSETCS I0BOABHO PEAIKO.

Kak pa3sHOBUAHOCTb OIMCAHHOIrO, U3BECTEH METOJ a30TOTMApoIIe-
ckoCTpy#HOi nepdopaumy, paspaborannoit ITHWJIom (r. Usano-
(DpaHKOBCK). 5

CylHOCTb MeTofa 3aKiioyaetcs B 00pasoBaHMU OTBEPCTHH MaM
npopeaeil B 0o6canHoil KonoHHe M KaHANOB WM BbIpabOTOK B ue-
MEHTHOM KoOJiblle M IIOpofie IacTa € IOMOLIbI0 Ta30XKHAKOCTHOM
cTpyH, colepxkauleli abpasuBHblii MaTepHan. YTBepxAacTcs, YTo 3a
cyeT Jo0aBJeHMs ra3a B *KHMAKOCTHO-1IeCYaHYI0 CMech MOXKHO 3HauyH-
rexpto (B 1,5-2 pasza) yBeau4duTth pasMmepb! NepdopallMoOHHbIX KaHa-
no. Ha pasmepbl BbIpabOTKM CyLIeCTBEHHO BJIMsieT 3HadeHWe ra3o-
ruapocoepxanusa. Hapsgy ¢ Bo3MOXHOCTBbIO YBeNWueHHMST LIMH Ka-
Haja IpHu ruipolieckonepdopalil ¢ a3oTOM IIPOCHEXUBAETCH elle
psA TPEMMYUIECTB 0 CPaBHEHMIO C HMCII0JIb30BaHMEM XMIKOCTHO-
recyaHbIX cMecel: cO3/1aeTCst JOIONHUTENbHBIN Mepenaj Ha Hacaakax
3a CYeT Pa3HOCTHM MJoTHocTel aspupoBanHoit cMecu B HKT wu 3a-
TpyGHOM INpOCTPaHCTBE, YBEJIMYMBAIOILEACS ¢ pOCTOM TJIyGMHbBI
ckBaxkuHbl. IIpy mpoBefenun mnpolecca BakHbIM (DaKTOPOM ycIexa
ABJISIETCA CO3faHue [aBNeHUs B CKBAXKMHE 3HAYMTEJIBHO MEHblIe
ruapocraruueckoro. IIpu atoMm coueraercst mpollecc BCKPBITHA C Bbl-
30BOM IpUTOKA NpM TMOHMKEHHOM jaBielud Ha Iact. PaspaGoran-
Hble TexHosorusi u obopyjoBanue obecrieyuBalOT Nposenenue pabor
B cKBaXXMHax rayGunoi 2000-2500 M. C HeKOTOpbIMM yCOBEpLUEHCT-
BOBAHUSIMM TEXIOJIOTMS MOXeT OblTh MCNONb30BaHa B CKBa)KMHAX
ry6utoii 1o 5000 M.

18.5. BBIBOP IIJIOTHOCTH NEP®OPAIIUH
H TUIIOPA3MEPA TIEPMOPATOPA

Onrtumanbuas naotHocTh mepdopauvu 10MKHA 06ECICYHTh MaK-
CMManbHO BO3MOXKHOE THMAPOAMHAMHYECKOE COBEPIUEHCTBO CKBAaXU-
Hbl, @ Takxke HeoOXOAMMYIO COXpaHHOCTb 0OCa[HOW KOJIOHHBI M Lie-
MEHTHOI 060o04KK 33 TpefenaMu 30HbI Hepdopaliuy.

Onrumanbnas niorHocTs nepdopaliuy olpefensieTcss GUIbTpa-
LHOHHO-eMKOCTHBIMH CBOICTBaMM I1J1aCT3, OAHOPOAHOCTHIO, YILIOT-
HeHHOCTbIO, paccrosiiuem or THK, BHK u cocegux mnacros U me-
TonoB nepopaum. B ta6s. 18.1 npUBOAMTCS peKOMeHIyeMast ILIOT-
Hocte nepdropatuu nepdoparopamu TKCYJI80 ans ycnoBus cosna-
HUS KOHeYHOM mmoTHOCTM 3a OZMH 3Tamn, T.e. 6€3 NMPOMEKYTOUHOTO
OCBOGHMA rmnacta MexAy OTZeNbHbIMM CIycKaMu mepdoparopa.

333



Tabauuga 181
PexoMmeHayeMas IUIOTHOCTh nepdopaiyu s pa3mH4HbIX IUIaCTOB

[LrotHoCTs Nepdopamy,
- OTBepcTHe Ha 1
Kareropus nopon E) g?_:“:i; P L
¢ npY Aenpec- | NpH perpec-
CHH cHu

CnaboynnoTHeHHbBle YIeCYaHO-ajieB- > 0,1 |
pOMTOBblE MOPOABI C TIHMHHCTHIM < 0,1 10-12 12-18
HEMEHTOM
YanoTHeHHBle 1eCYaHo-aj1eBPOIHTO- > 0,01 18-20 12-20
Bbie NMopofnl ¢ KBapueBeM 1 kapGo-
HATHO-TJIHHHCTHIM 1leMEeHTOM
KapGoHaTHeie, apri1auThl M ApYTHe < 0,001 18-20 20-24
NOpoABl, B KOTOPBIX OTCYTCTBYET
TPEeUIHHOBATOCTh
CHIBHO YNUIOTHEHHBIE TECYaHMKH, > 0,01 10-12 18-20
aJIeBPOJIHTH, H3BECTHAKM, JO.IOMH- < 0,01 1 18-24
Tbl, MepreJd H JApyTHe MOPOAbI €
pasBHTON TPEUHHOBATOCTHIO
Toukoc0HCTHIE - 20 20-24

Bonee nuskas maoTHocTh Nepdopaluy NpH Aenpeccut oObacHA-
eTcst obecrieueHueM 1pHU 3TOM MeToJe IOJHOM OYMCTKM IpOCTpesoy-
HbIX KaHaJ0oB OT LIJIaMa ¥ BO3HMKHOBEHMEM BOKPYI KaXKAOro KaHaja
GoNbIIMX JIOKAJNBHBIX JeNpeccuil HemocpelCTBeHHO nocne nepdo-
paLHu.

IIpu ucnonb3oBaHuM NepdoOpaTopoB C MOBbilleHHON NPOOHBHOM
cnocoGHOCTBIO, COOTBETCTBYIOLIEH mMpoGuBHOH crocobHocTH nepdo-
patopa [1KO-89 wnu Gauskoit k 3TOMy 3HayeHMIO, [JIOTHOCTDH I€p-
dopaumu MoxeT ObITh CHMXKeHa Ha 50 %.

Tumnopa3mep nepdopaTtopa BblGHMPAIOT Ha OCHOBE JeTaJbHbIX CBE-
JeHMH O COCTOSHHMM LEMEHTHOM 000JI04KM SKCIyaTallmOHHOH KO-
JIOHHBI M 06camHbIX TpyD, CBOWCTBAX >MIKOCTEH, 3aloJHAIOWMX
CKBAXHHY, HAMYMK TIPeNsiTCTBuil B TpyGax, nonoxenuu BH n THK
OTHOCUTENbHO MepdOopHPYEMOTO HHTEpBaa, 4MCJe KOJIOHH, Mepe:
KpbIBAIOWIMX I1aCT, TEPMOAMHAMMYECKUX YCJIOBUSIX B CKBaKMHE,
TOJIMHe Ijacra. Buayane BbIOMpaloT rpylny nepcopaTopoB, KOTO
pasi MoXeT ObITh pUMeHeHa MPH JTaHHBIX TepMofapuyecKHX YCJI0BH”
X B CKBaXXMHe. BCKpbITMe MIAcTOB NpH Haiuuuu Gonee OHOH KO
JIOHHBI OCYLIECTBASIETCH 10 MHAMBMAYANbHBIM TUIAHaM C MCHOJb30
BanueM Haubosiee >PQEKTHBHON NpPOCTPesoYHO-B3pbIBHOI annapa
TYpPBIL.

U3 BbIGpaHHOM IPYIMbl NOCAEIOBATEIbHO HCKIouatoT nepdopd”
TOpbI, HE pEKOMEH/YeMble 110 CIeAYIOUUM IIPUYUHAM:
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Taﬁ-’l““a 18.2

MATBHO JOMYCTHMBIE 3a30PHl MeXJy cTpeasioumnm nepdoparopom u crenkoit

o6ca.11“°“ KOJIOHHBI MO AHAMETPY

[lnameTp nau nonepey- | [l10THOCTH XHUA- .

Tym nepopatopa | HEL rabaprTHblt pa3- | KOCTH B CKBAX- M';g:g‘m;:”“
Mep nepdoparopa, MM He, I/cM P

Kymyaamuenwe
80-105 1,3 13
IK ~ 80-105 1,5 15
' 80-105 1,5 22
KO 73-89 1.5 23
NKOT 73-89 1,5 25
MKCYJ 80-105 1,5 13
TIKC 80-105 1,5 22
np 43-54 1,0 7-8
KIpY 43-54 11
IIyaeewie
NBKT, IIBT | 70-73 | 08-23 | 23
Tudponeckocmpyiinvie

ATI-6M 100 100 08-23 10
ATI-6M80 80 08-23 10

HEYJIOBJIETBOPHTE/ILHOE COCTOSIHHE leMeHTHOH obomoukn, 61u3-
koe pacnoioxedue BHK u (umu) I'KH;

HEJIOCTaTOYHbIE 3a30pbl Mexay nepdopaTopoM U cTeHkoi obcan-
HpIx Tpy6 (Tabn. 18.2),

BoNbIIOH yros HakNOHa CKBaXHHbI — Bce nepdopaTtopsl, cnyc-
KaeMble Ha kabesie, UMEIOT HH3KYl0 NPOXOAHMOCTb NPH 3Ha4eHUH
YIa MCKpUBJIEHHA CKBaxkHHbI Goablie 0,7 pax (40°);

coflepikaHHe B IJ1aCTOBOM (hJIIOMIAE arpecCHBHLIX KOMIIOHEHTOB
(yrnexucibtit ras, cepoBojopon);

HeoOGXOAHMOCTb CIycka TAyOMHHBIX NpubOpPoOB B MHTEpBad nep-
$opatmn  6es mogvema HKT nocie npoBefeHHs npocTpesoyHO-
B3PBIBHBIX paborT;

BO3MOXHOCTb BbIHOCA M3 Macta Oosblinx 06beMOB LIjaMa U
TBep/oit dazsl 6ypoBoro pacTsopa.

W3 ocraBumxca nepdgopatopos BeibHpaioT Haubosee NPOU3BOAM-
TelbHble U ¢ Gosblueit NpoOUBHON CrIOCOOHOCTbIO. IIpH 3TOM y4HTHI-
BaloTea cnenytoune ocobeHHOCTH NephopaTopoB:

B C/Iyyae HeyoBJeTBOPHTEIbHOIO COCTOAHUS LeMEeHTHON! 0607104-
KH Y npy BCKPBITHM NPUKOHTRKTHBIX 30H MOTYT OBITh MCNOJIb30BaHbI
Tobko koprycusie nepdoparopst Tvnos [THKT, MK, [TKO » [TKOT
(Tabs. 18.3),

NPY BCKPBLITHM NJIACTOB, HACHILIEHHBIX aIPECCUBHBIMU (DIOHIaMHU,
Nepdopanns ofbrmbIMU nepdopaTopaMH MOXKET MPOBOANTLCA TOJb-
Ko npu penpeccuy;
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7151 nepdopatopoB MHOIMX THIOB MMEETCS MHHHUMaJslbHoe Tapo-
CTaTUYECKOE JaBJeHHe, HauHHas ¢ KOTOPOro OHM MOTYT ObiTp Npy-
MEHEHBI,

nepgoparoper Tina [THKT ne moryt Obitb npumeHens B ciyyae
BbIHOCZ U3 MacTa OonbuiuX oObeMOB MOPOAbI ¥ TBepOit dazpl 6y-
POBOrO PacTBOpg;

HapalllyBaHue TIJOTHOCTH Tepdopaluy, OYMCTKA  Hpu3aboii-
HOW 30HBI IJIACTA TIPH Hcrlob3oBaHUK nepdoparopos Tuna [THKT
TpeGyoT noatoro noabema HKT smecte ¢ kopnycom 1epdopa-
TODA;

B CKBaXHMHaxX ¢ GOJbIIMM yrioM MCKpuBJieHHst Gosbute 0,7 pag
(40°) nepdoparoper THiro [THK u [THKT nmeroT npeumyniectsa no
NPOXO/IMMOCTH;

BCKPbITHE MJACTOB NDH JENPEcCUU MOXET OCYIUEeCTBJISAThCH TOJb-
ko nepdopatopamu Tunos [1P, KITPY, ITHKT;

nynessle 11epdopaTopsl ¢ BEPTHKAIbHO-KPHBOJHHERHBIM CTBOJIOM
[IBKT-70, HIBT-73 cospaoT noBsiiueHHbl JuaMeTp tiepdropalion-
HOTrO Kauasa, B pe3yjbTaTe Yero yjay4ylllaeTCsl COBCPUIEHCTBO BCKpbI-
THS B KOJUJIEKTOpax TpeTbell W 4YeTBepToH KaTeropvil M Inacrax,
Npe/IcTaB/ieHHBIX TOHKOCKOUCTBIM YepeloBaHHeM;

Geckopnycusbie nepdoparops Tuna [IKC obecricyuBaloT BHICOKYIO
NPOM3BO/IMTENBHOCTE M MOTYT MCMOJL30BATLCS B C/ydasix, KOrjaa He
Tpebyercs 110Had COXPAHOCTb KOJIOHHBI U LleMEHTHOI1 0600YKH 32
npejaesaMH MHTepBaa Nnepdopailu;

NpPOAYKTHBHble HedTeHOCHbIC MJIACTHI, yAajeHHble OT BOJOHOCHBIX
n razoroctibix nactoB 1 or BHK u THK meHee uem Ha 10 M,
BCKPbHIBAIOTCSL KOPNYCHBIMKH TepdopaTopaMd NJIOTHOCTbIO He Oosee
12 otBepcTHit Ha 1 M.

Peutenune o Bbibope TMNopasMepa W IIOTHOCTH Tepdopaliny NpH-
HUMaeT TreojlorHyeckas ciayxba HedrerazonobbiBapoulero ynpasie-
HHUS.

IpH rupponeckocTpytHOM MeTORe BCKPBITHUST MOHOJIUTHBIE OXHO
POZHBbIE 110 MPOHULIAEMOCTH NMAACTb! BCKPLIBAIOT TOYEYHbIMM KaHajla:
MH. IlnotHocts nepdopaunu 2-4 orBeperus Ha 1 M. IlnoTHbIE, abpa-
3HBOCTOlKME c1aboTpotnilaeMble KOJUIEKTOPB! (lecYaHUKM, H3BECT
HAKH, J0JOMHTbI) 3 PeKTUBHEE BCKPbIBATh BEPTHKATbHLIMU HIEIAMH
BBICOTOI He MeHee 100 MM U He Gosee 500 mMm. MakcumasibHBIA OX-
BaT njacTa obecricyMBAIOT WEJH, pacnionaraeMple B LiaxMaTHoM MO
psaake. IIpH BCKPBITUM IIJ1ACTOB THMPONECKOCTPYMHbIM METOAOM
NPUMEHAIOT TecKocTpyitibie nepdopaTopst AII-6M ¢ HacaakaMH
anaMeTpoM 4,5-6,0 MM. TexHonorus npoBeaeHUs runponecxocw}’"'
Hoit nepdopauuyu paspabarbiBaeTca corsacHo Bpementoit MHCTPYK®
UMH MO THAPONECKOCTPYHHOMY MeToly mnepdopaluu H BCKpBITHIO
nJacTa.
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(8.6. BIMSIHUE THIIA BYPOBLIX PACTBOPOB
Ji CHEIIMAJIbHBIX KMKOCTEN

KAYECTBO BTOPMYHOI'O BCKPBITHS
POAYKTUBHBIX ILIACTOB

B Poccun 6osee 90 % o6bemoB pafoT 110 BTOPUYHOMY BCKPBITHIO
pOBOMTCS MyTEM KYMYJSTHBHOIN nepdopaunu B YCJIOBHSX TpEBbI-
wenus 3aboiiHbM 1aBjieHueM miactosoro. IIpu atom mo aedcTByiO-
MM eIMHbIM TEXHUYECKMM NpaBHiaM BeaeHUst GypoBbIX paboT Tpe-
GyeTcsl 3aNOJHUTb IKCIIYaTallMOHHYIO KOJOHHY OypoBbIM pacTBO-
poM, TIPUMEHSEMbIM TIPH TIePBUYHOM BCKPbITHH I1/12CTOB.

ITepea nepdopaumeit npn aenpeccun Gammak HKT uan HKT ¢
nepdopatopoM Tuna ITHKT cnyckaor g0 Takoit ray6uubl, 4To6bl
6bi1a obecneyeHa HaJeKHOCTb 3aMeHbl XHUAKOCTH B WITepBale Iep-
dopauny u Bbime Hero Ha 100-150 M Ha nepdopaunoHHylo *Xua-
kocte (UIDP, Hedts, ausenvHoe Torummeo, PHO, BoaHblit pacTtBop
cyabGoHaNa, MOJTUMepHBI PacTBOp, BOANbIE PACTBOPbI XJOPHIOB U
opomunos Na, K, Ca, Zn u ap., nnacrosas Boga). Ilocae BbinosHe-
HUA 3ameHbl kuakocTH nepdopartop tina [THKT unn 6ammak HKT
YCTaHaBAWBAIOT B HCOOXOAMMOE NMOJIOXKEHHE W NMPUCTYNAT K co3fa-
HHIO JenpeccuM (3aMelaloT XKHUAKOCTb CKBAXUHBI Ha HedTb, /U3eb-
HOE TONIMBO, TEHY, TEXHUYECKylo Boay, obseryeHHbie pacTBOpbi 6e3
TBepaoit dasbl).

Hnsa nepdopauuu npu penpeccuy Ha naactT ckBaxuHy (ambo 3oHy
uHTepBasa nepdopaunu u Ha 100-150 M BbluIe Hee) caenyeT 3ano-
HUTb NMepdopallMoHHON JKHAKOCTbIO, He cofepaliefi TBepaoit dasbl
Hanbonee 6naronpustipie ycioBus nepdopalld¥ NpH  pPENpeccuu
obecrieunBaioT nepopallMOHHbIE KHAKOCTH Ma YIrIeBOAOPOAHOI oc-
HoBe (HedTb, KoHjeHcaT, Au3esbHoe Toriueo, MIDP, UBP). Jtu
KUIKOCTH [0JKHBI ObITh COBMECTMMBI C TUIACTOBBIMM GJIIOMIAMHU.
CoxpaHetivie KOIIEKTOPCKIX CBOMCTB MPOAYKTHBHBIX ILIACTOB OTMe-
HAETCA NpU HCNOJB30BAHHU B KayecTBe >KUAKOCTEH Inepdopalnd
TLIaCTOBLIX BOA M BOAHBIX PaCTBOPOB XJOPHCTOTO KAMbLHS, XJIOPU-
CToro Kanusi, GpOMUCTOrO Kanusi, GPOMUCTOrO UMKJIA.

Obune tpebopanus ko BceM NepdopaUMOHHBLIM U PaBOYUM KUA-
KoCTaM ruaponeckocTpyitHoit nephopaunu cJaeayIome:

KUAKOCTU JOJKHBL OBITH COBMECTUMBI C TIIACTOBBIMU QIIOHUAAMH
Y He BbI3blBaTh HabyXaHUs IJIMH, 0CagKo06Pa3oBaHus U o6pasoBaHus
SMYIbCuy;

KUIKOCTH JOMXKHBL ObITb TEXHOJNIOTMYECKMMH C TOYKH 3peHus
I€TKOCTH UX MPUTOTOBIEHUS, XPaHEHUS, UCTIOIB30BAHUS;

KOPpO3MoHHAR aKTUBHOCTb XKHAKOCTE! He [O0/KHA NpeBblLIaTh
AONyCTUMOro 3HaYeHUs;
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XKMIKOCTH JOKHBI GbITh COBMECTHMBI ¢ OYPOBBIM pPacTBopoy Win
AKUAKOCTAMH, 3aMOMHSIIOUIMMH CKBAXHHY;

XKUIKOCTH He AOJKHBI 3arpA3HATb OKPYKaoULylo cpeny;

KUIKOCTH M YCJIOBUSL WX TIPUMEHEHHMs JOJIKHb OTBEYaThb Tpefg.
BalMAM MOXkapOB3PLIBOGE3ONACHOCTH, @ Takke 6e30MacHOCTH mmogej;
BBINOJIHAOIMHX paboTy ¢ 3THMH KHAKOCTAMY, '

KMJIKOCTH OJKHbI obecnieynBaTh cBoboaHbI 10CTYN nepdoparo-
poB K UHTepBany fepdopalluu.

Beibop nepdopaniMoHHoil KHAKOCTH OCYLIECTBISIETCS B 3aBUcy-
MOCTH OT KaTeropiu HpPOAYKTHUBHBIX MOPOjl, (U3MYECKUX CBOMcTB
MIacToBbIX (IOU/I0B, 3HAaYCHUS TUNACTOBOO 1aBJCHMS M THNa Gypo-
BOTO PacTBOPA, MPHMEHSBILEroCs NpPH 11ePBUYHOM BCKPBITHH TIPOAYK-
TUBHbIX Nopod. /Ins npaBribHoro Beibopa nephoparoHHol XKuaKo-
CTH PEKOMEHYeTCs NMPOBOAHTbL 1abopaToplible WCCIEA0BAHUA Ha Co-
BMeCTUMOCTb NepdopallMOHHOMN JKUAKOCTH € NMOPOJAOH NJacTa, Hachl-
uawomuM ee GuabTpatoM GypoBOro pacTBopa M MJACTOBBIMU (IOM-
namu. TTpu moboit KaTeropuu nopoa u J6OM NJIACTOBOM IaBleHHH,
€C/H MPOAYKTHBHBIE MJaCThl BCKPBIBAJIMCH C HCHOJIb30BaHHEM yrJe-
BOJIOPOAHBIX OYPOBBIX pPacTBOPOB (M3BECTKOBO-OMTYMHbLIX, MHBEpT-
HbIX, 3MYJbCHOHHBIX), TO B KauyecTBe nepdopalHoHHON Cpeabl A0JK-
Hbl OBITH HCIONB30BAHBl TOJBKO YTJIEBOAOPOAHLIC XHMIAKOCTH 0€3
TBepjloi Gdasbl. Ecan BoslimkaeT HeoOXOAMMOCTDL YTSXKCJICHUS Tiep-
dopayMoHHBIX KHAKOCTEH, TO MX CHIeAyeT YTSLKCISATh JerKopdCTBO-
puMbiMH  yTskeauTeasmi (CaCQOs, FeCO;). Tlpu HopManbHbIX H
aHOMANbHO BBICOKUX IINACTOBBIX JaBJIEHHSAX, €CAM [PONYKTHBHbIE
MOpOabl BCKPbIBAJIMCh PaCTBOPaMH Ha BOJHOH OCHOBE, BbIOpAaHHBIMU
cornacio P/l 39-2-772-82, B kavecTBe nepdopalMOHHBIX Cped Cle-
AyeT MpHMeHSTh BOAHBIC PaCTBOPHI COJell, He cofepkaluc TBepaoit
¢$a3bl, MMHepanu3alHs KOTOPbIX NOJKHA ObITh He MeHee MMHCPAJIH-
3auun ¢uabTpara OypoBoro pactsopa. ECAM NMJIOTHOCTb BLIOPAHHOTO
BOJIHOTO PAacTBOPa CoJleil He ofecreyuBaeT 10CTaToOyHOro 3aboHHOTO
flaBJieHMs, TO BbIIC WHTepBana nepdopallMyM 3akayusaoT OypoBOH
pacTBop, NPHMEHABLIUItCA MPU NMEPBUYHOM BCKPBITHH, pasdeuTeNb
Holt 6ydepHoit naykoil.

18.7. OYUCTKA NEPO®OPAIITMOHHOM CPE/IbI
OT B3BEHIEHHbBIX YACTHI]

be3 BbInosteHus ToiaTeNAbHOH OYHCTKHU nepcbopauuormoﬁ KA
KOCTH OT B3BELIEHHBIX YACTHIl HEeb3sl CYUTATh NpobreMy KadyecTBeH”
HOIO BCKpPbITMS TMJacToB pemreHHoit. OpHako, Kak noka3bIBaeT
3apybexHbIt ONBIT, OYMCTKA XUAKOCTH € MpPUMeHeHHeM ¢unbTpOB
CJI0XKHA U O4YeHb TPyAoeMKa. B pa3smnuynbx oTpacisax MpoMbILLIeHHO"
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cTM TIPAaKTHKYETCs YAaleHHe B3Becell M3 BOABI NMyTeM OCAXAEHUS
yx C TMOMOUIbIO KOAryjsHTOB M daokynsuros. Kak NpaBuo,
5TOT METOJ TIPUMEHSIETCS MpU OCBelJeHWH croeB Hebonblioit Ton-
P{HHbIL. .

[IpMMeHUTENBHO K YCJIOBUAM OMYMCTKH NephopauroHHOR XKUAKO-
cTM MOXHO ObilO MCIO/IB30BaTh KOMOMHMPOBAHHbBIA METOL — Mpo-
MBIBKY CTBOJa CKBaXHMHBI [0 BbIXOJa YMCTOH BOIb} M 3aKayky NOp-
yMit KUIKOCTH, U3 KOTOPOH NpPEABAPUTE/ILHO C TOMOLIbIO KOaryJsH-
ToB M (UIOKYJISIHTOB BblaejeHa TBepaas (pada. OpHako pe3yibTaTbl
yccaen0BaHUi NMOKA3bIBAIOT, YTO B MpOLECCEe 3aKayKu B 30HY nepdo-
pauMH CMeLMaNbHOM XKHUAKOCTH TIPOUCXOMT MHTEHCHBHOE 3arps3He-
HMe ee TBEPAbIMH YacTHuaMH. VICKJI0YHTL 3TOT Mpollecc TIpaKTHue-
CKM HEBO3MOXHO, No3aToMy Haubosee ilesecoobpa3Ho yaansiTbh TBEp-
[ble YacTULbl U3 11epdopPatHOHHOR KUAKOCTH ToCe J0CTABKH ee Ha
3260i1 CKBRXXHMHBI.

Takas 3afaya MOXeT ObITb pelleHa TaKXe METOJOM OTCTau-
BaHuA. CyUIHOCTb OYHCTKHM JKMAKOCTH 3THM METOZOM Ha 3aboe 3a-
KJII0YAETCSl B OCAXKIEHHH NMOA AeACTBHEM CHJI I'paBUTALMH HJIOKYIH-
POBaHHBIX TBEPABIX YAacTHL M3 30HBI rnepdopaunu B 3yMnd ckBa-
HKHHBL

TexHonoruyeckas cxemMa OYMCTKM NOpUMH nNepdOpaUHOHHOM
KUIKOCTH (COJIEBOIO pAacTBOpa) B CKBaXKHHE BKIIOYAET CJAELYIOIIHe
3Tansl;

06paboTka nephOpalMOHHOR XMAKOCTH GJIOKYASHTOM Ha No-
BEPXHOCTH;

AOCTaBKa XMIKOCTH B 30HY nepdopauuy ¢ H3ojdaiued oT 6ypoBo-
ro pactBopa 6ydepHbIM pa3jiesMTeseM;

OTCTaUBaHUE XMIAKOCTH Ha 3aboe [/ OCaXIeHWUS B3BEUIEHHBIX
HacTUL B 3yMind.

Mertox oTcTanBaHMA UIMPOKO NPUMEHAETCS A/ OYMCTKH CTOY-
HBIX BOJI NpU KOMIUIEKCHON 06paboTke UX KOATyJIAHTOM M (hJIoKy-
JHTOM.

OnTumanbhble ycaoBHsL ans OYMCTKM 11epdOPaLHOHHOI Cpesbl
METOJIoM OTCTauBaHMA AOCTHUralTCA NpPH BBOJE B COCTaB COJIEBOIO
PacTBopa katHoHOB KanblHa U oOpabotke ero 0,005-0,007 % [TAA.

IIpouecc ocserenust cronda coseBoro pacTBopa BbcoToit 300 M
0 NpoAOMKUTENBHOCTH He TIpeBbllUaeT MOArOTOBUTENbHBIX paboT k
Nepbopaunmn M, clea0BaTENbHO, HE TpebyeT AONONHUTENbHbIX 3aTpaT
BpemeHu.

Takum 06pa3oM, NpH METOAMKE OYUCTKU NMOPILIHK COJIEBOrO pac-
TBOpa Ha 3aboe CkBaxMHbI JOCTHraeTCS BbICOKasi CTeNeHb yAajeHus
B3BeIIEHHBIX YacTHL M B OTJHYMe OT crocob6oB OYUCTKH nepdopaliv-
OHHOM UIKOCTH, NMPAKTHYECKH HE CO3AAIOTCH OMOJHUTE/bHbIE 3a-
A€PXKM B Mpolecce BTOPUYHOTO BCKPBITUS MIACTOB.
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18.8. TEXHOJIOI'HAA BCKPbITHUS IIJIACTOB IIYTEM

HNEPOOPAIIMH B CPENE OYHIEHHOI'O COJIEBOTQ
PACTBOPA

TexHonorust BTOPMYHOrO BCKPBITHS MJIacTOB TPCAYCMATpUBaet
3anojHeHue 30HbI Nepdopauryu BOAHBIM COJIEBBIM PACTBOPOM, co-
AEPKAUIMM KATHOHBI KAIbUMS U (BIIOKYNSHT, pa3jicieHne ero ¢ 6ypo-
BBIM PaCTBOPOM TIODUMEN MHBEPTHON IMYNbCHH, OYUCTKY Nepdopa-
LMOHHOM cpeabl OT TBepaoil da3bl METOAOM OTCTAaUBAHHUS Ha 3aboe p
npoBexeHHe paboT 110 nepdopaliu KoJoHHB. Ha roarotosutenbrom
aTane peaau3auvy TEXHONOTMH BbIOUPAIOTCS THIBI M 0OBEMBI XHIKO-
CTCH A 3al0JHeHNs CKBaXKHUHBI

18.8.1. CHCTEMBI /1711 3ANOJTHEHHUA CKBAXKHHBI

B kayecTBe XMOKOCTH AJIS 3anOJHEHUs BepxXHeil 4acTH cTBoja
CKBayKMHbl MCNOJIb3YyeTCst 6ypoBOii pacTBOP, NpUMeHsieMblil Npu nep-
BUYHOM BCKDBITHH [POAYKTHUBHBIX NiacToB. Takoil pacTBOp AOJIXKeH
obnanath xopoluelt CeMMEHTAUMOHHOR YCTOMYMBOCTBIO AJIS NIpEny-
HPEXAeHUS BbIIA/eHUsT YTAXKEeJNTeNsT M HAKOMJeHUsl ero Ha rpalule
c bydeproit xuakoctsbio (BIK), 4To moxkeT 3aTpyaHUTbL Npoxoxze-
e nephopatopos. JlononnuTensias obpabotka 6yposoro pactBopa
no TpebyeMbIX Moka3aTejell TEeXHOJOMYEeCKHX CBOWCTB OCYILeCTBNSA-
eTCs liepel HayaloM paboT 110 3aKayke B CKBaXHHy nepdopalMoH-
HOW >KHUAKOCTH. Huke ©ypoBoro pacTBopa pacnojaraercs MopLus
OydepHoit KUAKOCTH — pasnenutens. J[js 1pefoTBpalieHust nepe-
MeUIeHMt KUAKOCTell Mo AeiicTBHEM TPaBMTaLMOHHON CHIbI HEob-
XOAHUMo, 4TOObI NJIOTHOCTh PAacTBOPOB, 3alOJHAIOWIMX CKBAXKHHY,
Bo3pacTana B HAnpaBJeHHWM CBepxy BHH3 He menee uyeM Ha 0,20~
0,40 r/cm>.

Db deKTUBHOCTL NIPUMEHEHHS CIeyMaabHbIX KHAKOCTel NpHBE-
neHa B Tabn. 18.4,

JlanHble 0 pelenTypax ¥ I10Ka3aTensX TeXHOJorMyeckux cBOMCTB
MHBEPTHBIX 3MYJIbCHil, PEKOMEHIYEMBIX [/ NPHMeHeHHsl B Ka4yeCTBE
Oydeprbix pasgenuTeseil, NpUBeaeHbl B Tabn. 18.5.

B kayecTBe BOAHOrO KOMITOHEHTA HHBEPTHON 3MYJbCHU LEJ1€”
coo0pasHo MCHOJNB30BaTh COJIEBOI DACTBOp TOro e THNa, KOTO”
pbIM 3anonnsieTcs 3oua nepdopaunu. [noTHocTs BogHOro KOMIO-
HEHTa P, OMPEAENsIOT, UCXOAS M3 HEODXOAMMOIl IJIOTHOCTH 6ydep-
HOW JKMAKOCTH pgx TNpPU 33JaHHOM 3HAYEHUU BogoCOdepKaHUA
IMYJIbCHUM:
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Tabauua 18.4
DchdeKTHBHOCTD NIPUMEHEHHS! CIIEUHATLHBIX KHAKOCTEH

mmmam, noNajamuero 8 KepH npu Temmepatypa
BCKDBITHH NpoBeJeHH B = ki/ke
MepBHYHOM J BTOPHYHOM onnita, °C
|
C yuemom yca08ull NePeUtHOZO BCKPLIMUS
0,3%-Hbli BOAHBLI 20%-HbIil BoAMbIT pac- 20 0,62
pacteop KMLL-600 TBOp CaCly
To xe To xe 80 0,58
< Duabtpat UIP 20 0,39
« To xe 80 0,34
0,5%-Hbli1 PacTBOD 20%-ubii1 BoAMBIT pac- 20 0,48
3MyJIbTANA B AH3€.1b- tBOp CaClz
HOM TOIUTHBE
To xe To xe 80 0,44
« @uavrpar UDP 20 0,78
« To xe 80 0,73
bes yuema ycrosuil nepeuwnozo ecxpuimus
- 20%-nmiit BORHBIT pac- 20 0,72
TBOp CaCly
; Duastpar UOP 20 0,90
NMpumevaune B — koapduuneHT BOCCTAHOBIEHHS NPOHHUAEMOCTH; Ry —
NPOHHUAEMOCTL KepHa mnocie 06paboTKH TeXHOMOTHYECKHMH KHAKOCTAMIL, ko — mep-
BMYHAS MPOHHLAEMOCTh KepHa

Pex —Py(1—B)
P.=—"‘——B+———, (18.1)
Tae p, — TNJOTHOCTb YTieBOZOPOAHOIO KOMMOHEHTAa HHBEepTHOM
3MYyJIbCHHU.

Bribop 3uauenuit B u py ZOMKEH, MO BO3MOXKHOCTH, HCKIIOYHTb
WIM CBeCTM K MHHUMYMY TNPHMEHEHWEe YTSDKeJIUTensl OJsi JAOCTHXKe-
HUA Hy)Holt moTHocTH BXK. O6neM 6ydephoit kunkocTH onpese-
JAI0T U3 pacyera Ha 3anosHeHue 100—150 M cTBo/Ia CKBa>XHMHBI.

Hike 6ydepHoro pasmenutens pacnosaraercd nepdopalldoHHast
Xuakocth — nepdopaunontad cpeaa. ConeBoil pacTBop, NpHUMeHsie-
Mbiii B kayecTBe mNepdopallMOHHON Cpeabl, AOJKEH COAEpPkKaTb He
Mene 2 r/n katmonoB Ca’ (xoarynsut) n 0,005-0,007 % ITAA
(prokynsant). O6beM NoOpUHHM COJEBOFO PACTBOPA PEKOMEHIYeTCA
OTpesenATb M3 pacyeTa Ha MEPEKPLITHE HIDKHEei YacTH CTBOMA CKBa-
KHHBL 10 ypoBHSA, pacnonoxenHoro Ha 50—100 M Bbillle BepxHUX
NeppopaltMoHHBIX OTBEPCTHIA.

Conesoii pactBop u 6ydepHas KUAKOCTb TOTOBATCS B [JIMHOME-
Wanke UAM MepHBIX EMKOCTAX leMeHTHpoBouHoro arperata (I1A). B
Nocnennem cnyyae mis 3aTBOpeHMS COMM MCNONB3YeTCs JONMOJHH-
TellbHas eMkocTb BMecTuMocTbio 0,5-1 m°. TlpuroToBaaTs nepdopa-
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JMOHHYIO XMAKOCTb 1 MHEPTHYIO 3MYNBLCHIO HanboNee PALMOHAILHO
J[eHTPA/IN30BAHHO, Ha CIEUMAJLHOM MYHKTe, ¢ JOCTAaBKOH Ha Gypo-
gyio C ToMolibio aBTouucTepH. Obpaborka conesoro pacrsopa ¢io-
KynAHTOM (TTAA), a Takxke nobaBieHve NpH HeOOXOAVUMOCTH Koary-
nanra (CaCly) ocymecTBasioTCS HENOCpeACTBEHHO B eMKOCTH 1A
[Ipy MEPEMEIIMBAHUM B NMPOLIECCe UMPKYASAUMM 10 3aAMKHYTOMY K-
ny B TedeHHe 15-30 muH.

18.8.2. SAKAYKA JKXHIAKOCTH B CKBAXKHHY

3oHa nepdopaliy 3aNoNHSeTCs NopiiMeil coneBoro pacTsopa Mo-
clie ONMPECCOBKM 3KCILTyaTaudoHHoH konoHubl. C 3Toit uenblo B
CKBKUHY cnyckaoT fo 3abos xonoHHy HKT W obBsismiBaior ee ¢
IIA. OxnHa Mephast emkocth L[A 3amonnsiercss G6y¢depHbIM pasfenure-
neM, a BTOpasi — COJIEBBIM PacTBOPOM.

3akauka KUAKOCTell Gasvpyercs Ha mpuHuMne GanaHca HaBAeHHH
B xoionnie HKT u 3aTpy6HOM mHpOCTpaHCTBE U OCYUIECTBJISETCH B
onpeneleHHol mocjenoBareabHocTH (puc. 18.3):

OydepHblii pasneauTenb B obbeme V|, obecneunBaolileM 3arlonHe-
H{e KONb{EBOro MPOCTPRHCTBa Mexay obcagHoit kosouHoit u HKT
Ha 3a/aHHYIO BbICOTY H,

CONeBOi PaCTBOD B pacyeTHoM obbeMe;

OydepHblit paznenutesb B o6beMe Vi, IOCTATOYHOM s 3alofiHe-
Hust kosloHHb HKT B unTepBane BuicoToil H;

NPONAaBOYHASl MUAKOCTb (TOr0 e TWUMA, YTO M 3aMONHSIOLHA
CKB2XKWHY DacTBOP) B KOJMYeCTBe, 06ecrieyHBaIOIeM IOCTABKY nep-
dopaionHoi KuaKOCTH B 30HY Niepdopauu.

Pacyer o6bemoB mepBoit u BTOpoM nopuuit 6ycdepHoro pasgenu-
TeJIsl IPOBOAUTCS N0 CHEAYIOUIMM dopMyam:

V, =0785(D? - D) H,

V, =0,785D2H,

e Dy - BHyTpeHHUH AMaMeTp 3KCIIyaTAUMOHHOH KOMOHHBL D,
3 ~ COOTBETCTBEHHO HAPYXXHbII U BHyTpeHHUI guamerpel HKT.

Ecnu B ckpaxune nepen 3akaykod Nep¢opauMOHHOR KUAKOCTU
Haxonunace Boxa, a A1 co3naHus HeOHXOAMMOMN PENpeccHH Ha MuacT
Tpebyercs Gonee Tskenas KUIKOCTb, TO B 3TOM Clydyae Mocle 3a-
Beputenuss npogasnuBanust kononny HKT mozuuMalor no Bepxheid
TPaHmb1 bydepHoro pasmenurens ¢ nocaeAyiouleil 3aMeHoil Bozbl
YPOBbLIM pacTBopoM.
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PacTBoOp Ans Puc. 18.3. Texnonomy.

npoaaBJIHBaHHUHA €CKafA cxeMa mnopyy-

OHHON 33KaUKH MKupig.

Boxa aas ;T“e:‘ B 30wy nephopa-

¥ NPHIOTOBJIEHHS Aexeriem oy

pacTBopa B CKBaxy
6ydepHoit mmxxocn::e
ol exc 1 - UeMEHTHDOBOYHR}
> i arperar; 2 - MEDHREIe
|_‘_' S eMKOCTH; 3 - emkocrs
ANSL 3aTBODEHHA conmy;
4 — 3KCMAyaTauMOHHag

KOJOHHA;, 5 — XoMouua
HKT

MuHUMANBHBI pPa3pblB BO BPEMEHU MEXJY 3aKadkKoi JKUIKOCTH
M HadaloM TepdopayiMu  ONpelensiercss  MPOAOAKUTENBHOCTHIO
OCAXK/IEHUSt B3BELUEHHBIX YaCTUI{ M3 30HBI Nepdopaunu B 3ymnd.
Kak mnpaBuno, 3TO0 Bpemsi MeHblle IIPOJODKUTENBHOCTH TOLbEMA
xononnsl HKT 1 ycTaHOBKM Ha yCTbe CKBaKMHBI nepopaLroHHOMN
3aABHKKH.

Janeheiiie paborbl no nephopaudd W OCBOEHHIO CKBaXKHHEI
IIPOBOASATCS B COOTBETCTBUM €  JeHCTBYIOLIMMH HOPMATHBHO"
TEXHUYeCKUMH JOKYMEHTaMU.

18.9. IEPM®OPAIINUA B TA3OBOI CPEJIE

Crioco6 BCKpBITHS TPOLYKTMBHOIO ITinacTa myrteM nepdopauy B
razoBoit cpene nmaer HaubGomnbluil 3ddexkT npu nepeBode palGoThl
CKBa>KHH C OJHOTO TOPM30HTA Ha APYTOM, BhILUEJeXaI(Uil UaH HIKE
neXalui, paHee He 3kcrulyatudposaBliuiics. Ilocne onpezgeneHns
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repMETHYHOCTH 3KCOAYAaTAMOHHON KOJIOHHB! (eclIM BCE paHee
BCKPBITHIE 06BbexThl ObLIH uagnnponaﬂbxu) 0aliMaK HacOCHO-KOMIIpeC-
COpHBIX Tpy6, 060pYyNOBaHHbIH BOPOHKOMH, yCTaHABNIMBAETCSA Ha 3-5 M
phillle BEPXHEr0 MHTEpBana nepgopupyeMoro ropusoHTa. MOHTUDY-
ercsi (DOHTAHHAs apMaTypa M NPOBOAUTCH OOBS3KA CKBaXKMHbI NS
ocBoeHMs ¥ paboTbl ee B rasonposofe. C NOMOIIbIO BO3IYUIHOTO
KOMIIPECCOPR M 1IeMEHTMPOBOYHOTO arperata NPOBOAMTCS TIOJHOE
yAaJIeHHe U3 CKBAKMHbBI KUIKOCTH TIyLIEHUS. laszoM u3 mneida ans
yaaseH1s BO3AYXa OCYIIECTBISETCS MPOLYBKA CKBAKMHBL. YcraHas-
7uBaercss 1ybpMKaTop, yepes koTopblif B ckBaxuny no HKT cnyc-
KAlOTCS KapOT@XKHOM naprued [0 3aJaHHOM TIyOHHBI CrelUaTbHO
paspyaiolunecs: nepgopatopst HP-54 uan IIP-43 u nposonures
BhICTpEN.

O BCKPbITUM TODM30HTA CBMIETEABLCTBYET OBICTPbIH HOIBEM
JaBleHUsl Ha YCTbe CKBaXXKMHBL B 3aBUCMMOCTH OT WHTepBaja
nep¢opaliiy BeleTCs IOTOJHUTEIbHO HeoHXOIUMOe 4YUCJIO CIIYCKOB
nepgoparopa. Ilnornocts nepdopaumu cocrasnser 10 oTeepcTuit
Ha 1 M, a A7MHA BCKpPbIBaeMOro ¢uiabTpa 32 OAMH CIIYCK AOCTUraeT
15 M

[Tepen BBICTPENOM >KeNaTesbHO B CKBa)KHHE CO3JaTh MaKCUMalb-
Hoe M36bITOYHOE NaBleHWe raza u3 ueitda. B aToM ciyyae 3nauu-
TebHO YMEHbINAeTCS HHTEHCUBHOCTb TMOCTYIUIEHUS] ILNACTOBOTO
¢aouga M3 BCKPBITBIX OTBEPCTHI W NPENOTBPALUAIOTCS UMEBLIUE
MeCTO CAyYau CMSTHS KapOTa’KHOIO Kabess, PaCIONOKEeHHOro HUKE
baumaxa HKT. Tlocne u3Bneyenus: kapoTakHOro kabenst U IEMOH-
Taxa nybpukaTopa ckBakvMHa B TeyeHue 1-2 y oTpabaTbiBaeTcs Ha
daxen, a 3aTeM MOAKNIOYAETCS K KOJIEKTOPY IS dKCIAYyaTalHH.

Beicokas appexTuBHOCTD nepdopaunu CKBakMHbI B Ia3oBoii cpe-
e 06yc/NOBNEHA TEM, YTO BCKPHIBAEMBbIii TOPU3OHT NMPAKTHUYECKH He
KOHTaKTUpyeT ¢ MPOMBIBOYHOM KUAKOCTBIO, U CKBR)KHHA BBOAMTCS B
3KcnyaTanuio cpasy e nocie nepdopauMu ¢ MakCUMalIbHO BO3-
MOXXHBIM 1e6UTOM.

CrenoBarensho, k naubonee NEPCNEKTUBHBIM NephOPLMOHHBIM
AUIKOCTSIM B YCJIOBUSX NMEPBUYHOIO BCKPBITUA I1aCTOB € UCHONB30-
BaHMeM BOJHBIX PacTBOPOB Clie[lyeT OTHECTH pa3jvyHble 10 MIOTHO-
CTH pacTBopbl coneit Na*, K*, u Ca®’, Jlns npuroTosnenus conesoro
PacTBopa mnotHoctbio m0 1,40 r/CM3 11€71€c000PA3HO  UCTIONb3OBAT
XI0pua Kanbuus, a Ans Nonyyenns Gonee Tsbkenoit — GpoMun
Kanbrus,

IIpn peanusaumn BbICOKOIKOHOMUYHOTO BAPUAHTA TEXHONOTHU
BTopuyHoro BCKPBITHS € TIOPUMOHHON 3aKaykoif mnepgopaiuoHHOM
KUIKOCTH B 30HY mepdopallMi OJHMM U3 TJABHBIX BOMPOCOB
ABNgercs BuiGop GydepHoro pasmenuTens. B aTHX  ycaoBusiX
Ybep nomxen NPeIoTBPaTUTh CMellleHWe MepdopaluoHHON cpejbl
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u 6ypoBOro pacTsopa Kak B IPOLECCE 3aKAYKW B CKBAKUMY, Tax
M B TeYeHHE IOCJefYIOUIMX HECKOJBKHUX CYTOK HPU MHOTOKPaTHbix
cyckax mepcopatopos, reodusuyeckux npubopoB ¥ ap. 3azgaym
3Ta 4Ype3BbIYANHO CJIOXKHA, TaK KaK CBS3aHa C HeObGXOAUMOCTbig
BbINOJHEHHS] B3aMMOMCKIIoYaloumx Tpebosanmnit. C oaHoit cro-
POHBI, IJI3 HaIeKHOro pa3oblleHUs] CUCTeM HeoBXOOMMO Cospath
IIPOYHYIO CTPYKTYPY B OydepHOM pasigenuTene, a ¢ APYrod — moxa-
3aTellM  CTPYKTYPHbIX CBOMCTB 6ydepHOro pacTBOPa  [OIGKHB
BBITb TakMMM, YTOOBI obecrieunBanoch cBOOOIHOE TIPOXOKIEHHE Mep-

doparopa.



OCBOEHUE U UCTbITAHUE
CKBAXWH

OIHMM U3 OCHOBHBIX JTANOB 3AKAHUMBAHUA CKBAXKUH SIBISETCS
TN UX OCBOEHHUS, BKJIOYAIONIUN pellieHue 331a4d TONydYeHUS B MU-
HMMAJIbHBIE CPOKM TIOTEHUMAJIBHO BO3MOXKHOIO Ie6UTa W Iepefayy
CKBKMHBI B 3KCILIYaTaIHIO.

ITon OCBOEHUEM CKBaXWH IOHHMaeM KOMIUIEKC IPOBOAHMBIX B
HuX paboT 1o OKOHYaHWMW OypeHusi, Kperenus W nepdopauud (Man
KalIMTA/JBHOTO PEMOHTA) C LIENbIO MONYYEHUs IPU ONTUMANBHBIX TEX-
HOMOIMYECKUX PexUMax paboTbl 3KCILIYaTAUMOHHOTO ILIACTA MAKCH-
ManbHoro ne6uta HedTv (raza) uiaM Jayywed MPUEMUCTOCTH ILIACTA
npy 3akayke B Hero rasa (uHelx ¢aounoB). MHorna ocBoenue co-
BMEUIAIOT C TMAPOPa3PhIBOM IIacTa, HO 3TO, CKOpee, UCKIIIOYEHUe U3
TIpaBuna.

IIpottecc ocCBoeHMA CKBaXKMHBI 3aKJIIOYAETCA B  BO3GYXIEHUH
CKBakMHbBI, ouuctTke [I3I1 OT KUAKOCTM U NPOYMX 3aArpsA3HAIOUIUX
npuMecelf, HaxoASIMUXCA B CTBOJIE, & TAKXKE B MPOBEJEHUU HEOOXO-
AMMBIX PabOT C 1{eNIbI0 NOBLICUTH (DMABTPALMOHHYIO XQPAaKTePUCTUKY
NPM3a6OHHOI 30HBI MPOAYKTUBHOIO II1ACTA.

CyuHocTs B036yxkIeHUS! CKBaXXUHbl COCTOUT B ITOHMIMKEHWM JaB-
Tlenus Ha 3a6oit (B T1311), cosnasaemoro cronbom 6ypoBoro pacTso-
Pa (Mnu uHOM KMAKOCTH), PasNMYHBIMU CIOCOGAMM 10 AABAECHHMS
MeHble mnacroBoro, yrobbl 0GECEYUTh NPUTOK HeDTH MM rasa B
CkBaxHHy., UpesBelyaiiHO BaKHO IJIaBHOE CHMKEHME [aBJIEHUS Ha
32606 CKBaXMHBI IPH BbI30BE NPUTOKA.

Honmkenve naBnenus y 3a6osi CKBXKHHBI MOXeT GbITb ZOCTUTHY-
TO crenyommMu criocobamu:

3aMeHa GypoBoro pacTBopa pPacTBOPOM MeHbIUEH IJIOTHOCTH (pa3-
HHUA B nnoTHOCTM mNOC/IeZOBATeNbHO 3aMEHSIEMBIX JKULKOCTEH He
Romxha Guith Gonee 0,5 r/cm’);

3ameHa GypoBoro pacTBopa BOJOIY,

CHUXXEHHME YPOBHS KUAKOCTH B CKBakuHe (cBabupoBalue, NoOpil-
HeBanne),
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MCII0/1b30BaHHE a9PUPOBAHHDBIX KUAKOCTEH U MEHHBIX CHUCTeM;
nopluHeBaHHe ¢ MOAKAYKOi ra3o00pa3sHoro areHTa;

MPOMBIBKA CKBaXHHbI (POHTAHHO!) HaXOLALIENCsS B CTBOMe xup-
KOCTbIO TPW TPaKTHYECKOM PaBEHCTBE [aBJeHWH IUIaCTOBOTO u g
1311

BbizoB npuToxa ¢niouaa M3 NMPOAYKTUBHOIO MIACTa — OnHa ug
CaMbIX OTBETCTBEHHBIX OlNepaliiil IPU UCIILITAHUM CKBAXKUH.

B npouecce Bbi30Ba NMpUTOKa HePTH WUIU rasa U3 MIACTA BO3MOK-
Hbl pa3pylieHHe c1aboCueMeHTHPOBaHHONW MOPOABI B IIPUCTBONbHO}
30He, HapylleHue LENOCTHOCTH I[eMEHTHOrO KOJbl, AedopMaiius
3KCILTYaTAlMOHHON KOJIOHHBI, MPOPHIB NOJOUIBEHHBIX, BEPXHHUX My
HkHUX BoA M T.1. [lono6xoro poma oc/oxkHeHUs! BO3HMKAIOT BCien-
CTBHE TOrO, YTO CNoco6 BBI30BA MPUTOKA HE COOTBETCTBYET Te0JOro-
dusnuyeckoit XapakTepUCTHKE KOJUIEKTOpPa M YCJIOBUSIM 3aneraHus
BO/IOHOCHBIX MJIACTOB C BbICOKMM naBiendeM. IloaToMy mpu Bmizose
NpUTOKa (GIOHIA YYUTHIBAIOT BELIECTBEHHbIN COCTaB IACTA, CTENEHb
ero ClleMEHTHPOBAHHOCTH, YCNOBUS 3aJleraHusi U XapakTep INposiBie-
HUS BOI.

Pe3ynbTaTUBHOCTD OCBOEHHSI 3aBUCUT OT 3hEKTUBHOCTH paspy-
wenus 6aokagsl B II3I1. Bua 6nokambl XapaKTepuayeT CTereHb
yuwepfa 1S peakTUBHOrO NiaacTta U omnpexeiseT 3(GHEKTUBHOE BO3-
neifcTBue, obecniedynBalolilee MPOPLIB 3Toi GJOKAAB! U BOCCTRHOBJIE-
HUe NPOAYKTHUBHOCTH CKBaXKMHBI (I1acta). ITU IIPOLIECCH HepaBHO-
3HaYHbl U OLIEHUThb CTeleHb BJUSHUS UX Ha OUABTPALMOHHBIE Xa-
PaKTEPUCTHUKM MJAcTa MOXHO JMIUIb NPU ydeTe PeasbHbIX TOpPHO-
TeoJIOrMYeCKUX YCI0BHH.

B Tabn. 19.1 npoueccs:, npoucxopsuue B 1311, cucremarusupo-
BaHbI [0 NMPU3HakaM BoszelcTBUs. [[Burkynieil cunoit npoueccoB fAB-
NSIOTCS:

nepenajbl IaBJeHUs HA TNACT U UHTEHCUBHOCTb UX MPUAOKEHUS,

pasHocTb 3a60iiHOH U MIacToBOH TeMnepaTyp,

pesynbTUpYIOlllee AaBleHUe (U3INKO-XUMUYECKUX MMPOLECCOB, KO-
TOpble OMNpENENSIOTCS HAaNMMYMEeM KOHTPAKUMOHHOTO TpajueHTa, Ipa-
AMEHTa HaNpsiKEeHWUS CMAaYMBAEMOCTH, 3NEKTPOABHXKYUIUMU CUIAMH
U T.1

Paspywmenus unu gedopMativd npoHUaeMoro NnpocTpaHCTBa, KO
TOpble BO3MOXHbI KAaK NPU BCKPBITUM NJlacTa OypeHueM, Tak U INpY
BbI30BE NPUTOKA M3 HETOo, ONPENeSIOTCS YPOBHEM 3HaueHUH penpec:
CHi U Nenpeccuit Ha MJaCT.

Crioco6bl BbI30Ba NPUTOKA /s Pa3jMYHbIX KaTeropuii 3arpsisHe:
HUI NnacTa NpuBefeHbl HHXKe:

3aMeHa pacTBopa Ha foJsiee JIeTKUil pacTBop;

3aMeHa Ha a3pUpOBaHHble PaCTBOPLI,

HCIONb30BaHHE CTPYUHBIX HACOCOB;
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Tabanua 191

TIpsHHbI H3MeHeHrs npoayktuBuocts 1310

[Ipu3HaK pO3ACICTBISA
na 11311

Tpoueccw B npu3aboiinoit aoHe
NPOAYKTHBHOIO IITacTa

TMpuuuub 610Ka1kL
na3n

TepMOllHHaMW-lCCsz
HeyPABHOBEUICHHOCTD
M1acTOBBIX M 3aboii-
HBIX YCHOBHH

sy
U

[IpoHHKHOBEHHME JMC-
nepcHoii cpest Gypo-
BMX PacTBOpOB B
1311 yepea duabTpa-
LHOHHYIO KOPKY'

ITpoHuKHOBEHHE TOH-
xoaucnepchoit dasu B
131 pactsopos’

ITponnxuoseHie
POBOro
3

6y-
pacTBopa B

Bricokoe manpskenue
Ha CKeneT Mopoaw*

Vamenenue CcBOJICTB IIACTOBHIX
aronaos coorBercTBeHHo 3aboii-
HBIM yc10BHSM Boiienehue rasa
u3 Hedbtn  Konaeucuposamue
HoBooOpazoBanuit  PacTeopenne
raza B ¢unprpate Bricamisanue
1 xoMmNlekcoobpadosanue Ilepe-
pacnipesielieHite  BOJAOHACHIUIEHHO-
ctn ObpasoBatlie 3MyJIbCHH K
ra3oBuIX jgenpeccHii

Habyxauue riapaTHpylOuUBX MH-
nepantos JloHachlllicHie NOBEpX-
HOCTH  (QUIbTPYIOIIHX  KaHAIOB
BoaHO# cazoit Tuapodnnuzauns
NOBEPXHOCTH ILTBTPYIOMIHX Ka-
HA10B  Agcopbuust acdatbTocMO-
JHICTBIX KOMIIOHEHTOB M1acTOBRIX
nedreit Aacopbuns xuMHYECKHX
peareHToB M3 ¢uabTpatoB Oypo-
BbIX DAacTBOpoB AJreans CKOH-
AEHCHPOBAHHON B  IIACTOBRIX
ycaoBusx Teepaoki ¢asst

Aare3ust Teepaoit ¢asu OypoBhIX

pacTeOpoB HA  [OBEPXHOCTH
bunpTpyoumx xananos YacTny-
Hags WIH TNOJHAag  3aKynopka

%mbrpyromux KaHAIOB
TPYKTypoo6pasoBanue M Koary-
aguMs B obbeMe TOLIOUICHHOIO
6ypoBoro pactsopa (Dopmupopa-
HHe BHYTpeHHeil (bUAbTPaLHOH-
Holl KOpKH Ha NPOHHLAEMBIX
CTEeHKAaX KaHAJIOB H TPeuiMH

Oébpazosanne 1 aedopmauus
TpemH  Paspywenie  ckenera
MOpOAbI

. ©opmiupoBatie 301 NPOHHKHOBEHMUS,
HAedopmawss nopoan

CHIDKEHHE  TOJABMXKHO-
CTH MIacTOBbIX ol-
aop  CHipkeHHe nog-
BHxHOCTH ¢pa3 1311 Ges
uaMenennss obvemMa M
CTPYKTYPH  HIALTPYIO-
HIETO NPOCTPAHCTBA

CHIDKEHRE  TOABHIKHO-
cru a3z II3IT u chinke-
Huite 3dxpeKTHBHOrO pa-
auyca {(obvema) dirap-
TPAUMOHHLIX KAHAJIOB

H3meHenHe  cTPyKTYpH
dunbTpyIOMIETO npo-
cTpacTea (MNlepepaclipe-
aeneHHe NMOp Mo pa3me-
paM)

3anonuenue  nepdopa-
UHOHHBIX H UABTPYIO-
IHX KAHATOB H TPEelIUH
3arycrtepamolieil co Bpe-
MeHeM cycleH3Hell

Paspyutenne cTpyKTypbl
uapTpyOIWMETro npo-
CTpaHCTBa

nopiineBanue (cBabUpoOBaHHe);
BhITECHEHME pPacTBOpa I'a3oM;

HarHetaHue ra3oBbIX Mavyex;
HCMoNb30BaHKMe MyCKOBBIX OTBEPCTHIL;

C oMouibio McnbITaTeNs MNACTOB;

METOL MrHOBeHHbBIX ITyGOKUX AelpeccHit;
Meéron nepemennblx gaBneHUi;

M
CHy;

BUGPOBO3nelicTBHE.

€TOl MJaBHOrO CHWXeHUS U MIHOBEHHOTO YBeJUYEHUA nenpec-
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Tabamua 192

XapakTepHCTHKH NepeABHXHBIX BO3JYIIHBIX KOMIIPECCOPOB, BHINYCKAEMLIX
B Poccun

Tun xomnpeccopa
[Tapamerp
YKIT 80 KC16/100 | KIY16/250 | Cl19/101
Moumocn? kBt 220,6 301,5 500,1 132 4
Hoaava, M”/MuH 8 16 16 9
[asneuite Harnetanns, MIla 8 10 25 991
Macca, T 16,1 23 285 10

B OTeyecTBEHHOW NpaKTHKe 3aKAHYMBAHWS CKBAKUH [ENPeccuio
Ha IIACT CO3MAIOT 3aMeHOoH OYPOBOro PacTBOpa B CKBaskMHE Ha Gonee
nerkuit (Boga, HedTh, ra3UPOBAHHBIK pPACTBOP, NEHA) UK CHUKEHH-
€M YDOBHS SKMAKOCTH B CKB)KUHE BLITECHEHHEM CXKaTbIM TIa3oM
(a30TOM, BO3AYXOM), pexke TapTaHHEM UJIU CBabUpOBaHUEM

CsabupoBanve M TapTaHHe TPUMEHSIOT OYEHb PENKO H3-33 MX
B3DLIBOONACHOCTH, HU3KOM MPOM3BOIMTENBHOCTH, OTCYTCTBUS Ha-
[IEKHOTO KOHTPOJIS TpoLecca

B Hawmel crpaHe pa3paboTaHa TEXHOJOTMS OCBOEHUS CKBAXKHH C
ucnonb3oBaHueM rasuduxanmonnoil ycranosku AI'Y-8K Ilpousso-
IUTENbHOCTb YCTAHOBKM 5—6 M>/MUH ra3o06pasHOro a3oTa, MaKCH-
MasbHoe faBieHude fo 22 MIla

Cnocobbl ¥ TEXHOJOTHYECKUE IIPUEMBI IO BHI30BY NpPHUTOKA M3
IJacTa, TPUMEHseMble B OTEYeCTBEHHON MNpakTUKe W 3a pybexoMm,
IPUMEPHO OJUHAKOBLIE

ITepenBuxnas xoMnpeccopHasi yctaHoBka tuna C/[9/101 paccuu-
TaHa Ha pabodee naBnende 9,9 MIla npu nogave 9 M”/Mun

B tabn 192 npuBeneHbl XapakTEPUCTHKH OTEYECTBEHHBIX Tepe-
OBHKHBIX KOMIIPECCOPOB

IlepeasuxHoii arperatr ITHKA-1 npennasnayen 11s mpuroroBe-
HUS W HarHeTaHWsi MeHbl U1 aapngoaaﬂﬂoﬁ xugxoctu I[IponsBoant-
TensHoCTh arperata (ro nexe) 10 /4, MakcuManabHoe naBleHHe Ha-
raetannss 10 MIla, comepxanue Bosnyxa B nene 35-45 % Ilonyyae-
Masi ¢ HOMOIIbIO 3TOr0 arperata neHa UMeeT HeJOCTaTOYHYio CTerneHb
aspauuu (Ko 45), yTo He No3BoJsieT ero ahgheKTUBHO UCII0Nb30BaTh
IPU OCBOEHWH MHOTMX CKBaKHH

19.1. OBOPYAOBAHHUE AJI1 OCBOEHHS CKBAXKHWH

TIpH OCBOEHMM M MCTIBITRHMM CKBRXUH MCIOJAb3yIOT pa3iuyHOro
THUMa BBILIKY, HACOCHBlE arperaTbl, Ha3eMHOe W TOA3EMHOE o6opyao-
BaHHe CKBAXXHH, GypUIbHble M HACOCHO-KOMIIpeccopHble TPyObI, €M
UMa/bHble TPUBOPBI M MHCTPYMEHTBI /18 BBIIONHEHMs OTAENBHBIX
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onepaluit M TPOLECCOB KAk BXOAAILMX, TAK U HE BXOMSUIMX B KOM-
reke paboT IO uCmbITaHMIo cKkBaxn OcBoeiue nepBOro obbexTa
oCyIIECTBASIOT, KaK NpaBunio, GYPOBBIM CTAaHKOM, KOTODbIit WCIIO/b-
soBa/i Tpu Gypenuu cxkBaxunbl [locnenyioliee 06bEKTBI 4acTO MC-
[LITHIBRIOT U OCBRUBAIOT NPU MOMOIIM CHEUUANBHO CMOHTHPOBAHHOIO
Ha ycTbe 000pynoBaHUs

19.1.1. ATPETATBI JUISl OCBOEHHSI CKBAKUH

Jlnsl KanuTalbHOrO PEMOHTA M MUCHLITAHHs CKBRKUH TAyOunoi 1o
5000 M npumensioT arperat AKPO-800/400 B stor arperat Bxoast
CaMOXOIHbIA 1OABeMHO-1IpoMbiBoYHbIN arperat ATIIT 80/400 na ve
hIpexkosectioM Tsiraye MA3 637, manorabapurielit potop P200x80
¢ ynpaBJsieMbIMH KIKHbAMH, Nepensukible MocTku MIIII-6 ¢ uher
PYMEHTABHON TENEXKOM, YKPBITHE B BUAE OT/E/BHBIX UIMTOB, MOH-
THpyeMbIX Ha arperate u pabouell mioulaake, MPOTUBOBBLIGPOCOBOE
obopynoBatne ¢ ruapornpusojom ha 6ase ITIII-150-320, Mepuas em-
KOCTb BMECTMUMOCTbIO 25 M

Hasectioe ofopynoBaHHe [OOBEMHO-IIPOMBIBOYHOIO — arperara
AIIII-80/400 Bxmoyaer onHobapabanuyio neGelKy, TeleCKoIU4e-
CKYIO BBIUIKY C TaJeBOM CHCTeMOH M CHCTEMOii BEPTHKaJbHOHI ycTa-
HOBKM HaCOCHO-KOMIIPECCOPHLIX W 6YpUIbHBIX TPYO, [HAPOLOMKpAT
AN NMOABEMa BBILIKH, [IPOMBIBOYHBIM HACOC ¢ MaHHUDOABIOM U apMad-
Typo#, rny6uHHyw© NeGeaky /s UCCIeI0BaHUA CKBAXHH, pabouyio
IIOAAKY € MOACBEYHHKAMH, PEryJHPYEMbIMH 110 BBICOTC, MEXaHU3M
CBUHYHBAHUS M Pa3BUHYMBAHMA HACOCHO-KOMIIPECCOPHBIX TPY6

Ochosnble napaMetphi arperata AITII-80/400
I'pysonogsemuocts na xpioke T

HOMMHATbHAS 80
MAKCHMATBbHASL KPATKOBPEMEHHAS 100
CkopocTs noxbeMa Kpoka M/c
MHHHMQ1bHASA 02
MaKCHMUIbHaA 1,35
CHACTKA TA/IeBOH CHCTEMBI 4x5
HaAMETP TANCBOrO XKAHATA MM 27
bICOTA ABYXCCKIIMOHHOI1 Te necKONMYeckolt BRHUKH M 28
I'wapasnugeckas Momnocts acoca kBT 100
aKCHMabHOe AaBTeMue Ha Bbikige Hacoca MIla 40
OUIHOCTH, NepenaBaeMast Ha poTop KBT 89
aTsHXeHHE HA XOJOROM KoHle kamata MH 012
Emkocts 6apabana IIpK IMaMeTpe KanaTa 155 MM, M 2000

CamMoxoanpii arperat A-50 cocTOMT M3 cleayIOCLIUX Y3/IOB ABYX-
apaéam{aﬂ nebenka, TeleckollMueckas ABYXCEKLUMOHHAsi MauTa BBI-
;0’::‘(';:: 224 M, POTOP € IUAPONIPUBOAOM /IS BPalleHUs KOJIOHHBI TPYD
HYUBAHUS-PA3BUHYMBAHUA Tpyb MPU CIIYCKOMOABEMHBIX Oonepa-
UMsix, npombisounslit nacoc YUIP

12
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Arperatst  ASMHMAII-37 («bakuneus) u A3MHMAIJI-43A,
NpeAHa3HaYeHHble AS TOA3EMHOTO PEMOHTa CKBRXHMH, MOIYT Gpiry
UCTIO/b30BAHbl TAKKE U IPH UX UCHBITAHUU

ArperaT cMoHTHpoBan Ha GosoToxoaHoM TpakTope T-100M[R
obnagaeT Xopolueid TPaHCMOPTAGENBHOCTBIO U YCTORYUBOCTDBIO ’

TexuuyeckHe XapakTepncTHkH arperata AaMHMAIII-37

HoMuHATbHAS TPY30NOABEMHOCTb Ha KPIOKE, T 28

Homunaibhast mougsocTs apurarets (mpu 1070

06/mMun) xBt 80

BricoTa Boiki (A0 ocH XpoH610Ka), M 18

Ocnactka : YersipexcTpynnas 2x3
Uncao cxopocTeil NOABEMHOrO KprOKa 4 (peBepCHBHbBIE)
CKopoCTb NMogbeMa Kpioka, M/c 0,225, 0,365, 0615, 1,0
EmxocTtb Gapabana mpu AuaMeTpe TapTATeHOIO KaHa

Ta 15,5 MM, M 2000

Texunueckne xapaxktepHcTHkH arperata AsSHHMAIII-43A
['pysonoabeMHOCTE Ha Kpioke, T

HOMHHLIbHASA 28
MaKCHMaTbHas 32
Homunatbnast MomHocTh Asuratens npu 2000
06/muH xBT 152
BsicoTa BelikK (o ocu kpouBioka), m 18
OcHacTka YetblpexcTpyhnas 2x3
Yucao ckopocreil NOAbEMHOIO KproKa
MPAMbIX 4
obpaTHbix 1
CKOpOoCTh MOABEMA KPIOKA, M/C 0,33 063 112 142
EmkocTh HapabaHa mpu anaMeTpe TapTAIbHOrO KaHa-
Ta 155 MM M 2000

19.1 2. HACOCHBIE ATPEI'ATbI

IIpy BBINOJHEHUM PA3NTUYHBIX TEXHOJOTMYECKHX oOllepauMi BO
BpPeMsl UCIBITAHUSI CKBRXUH MCIOJb3YIOT CTAMOHAPHble W CaMOXO[-
Hble HacoCHble YCTaHOBKM  (CaMoOXo[IHble HaCOCHble arperarbl
11A-320M, 3I11A-400, 2AH-500, 4AH-700, AsSMHMAIII-30, AsUH-
MAII-30A, neckocMecHTenbHble arperaTbl NMPUMEHSIOT a5 3aMeHb
KUAKOCTH B CKBasKMHe, TAyIIeHUs] (OHTAHOB, IPOBefeHHs W30NALH-
OHHBIX paboT, T'MAPONecKOCTPYiiHoi nepdopayuu, rUapopa3pbIBa
IJIACTOB, COJNSIHOKUCJIOTHBIX 06paboTOK U ap .

JIns conAHOKHUCIOTHBIX 06paboToK HCHOMB3YIOT CrieliaJbHbIA ar
peratr ASMHMAII-30 unu AsUIIMAIII-30A, npennasnayeHHbli 4717
TPAHCIIOPTUPOBAHUA KMCJIOTHI OT 6a3bl 40 MecTa MpoBefeHHs. paboT,
HATHETAHHs ee B CKBAXMHY, 2 TAKKe MeXaHU3MpoBaHHOH K06aBKHM
NIRBUKOBO}1 KMCJIOTB B PAacTBOP B Npoliecce ee HarHeraHns Arperar
CMOHTHPOBaH Ha TpexXocHOM aBTomobune KpA3-219 unu KpA3'257'
B KOMINEKT BXOAST €MKOCTb BMECTMMOCTbIO 6 M, (‘MOHTIAPOBasHHag
Ha 3TOM e arperare, M NpHleNHas eMKOCTb BMECTUMOCTBIO 6 M
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Tabanua 193
[Toxa4a ¥ AaRIEHHE arperara 4AH-700

YacToTa Bpa TeopeTiyeckas nogava Jlasneune (B MIla)

BrwoueHHad | g xopen- | (v 1/C) MIyHXepa AHMA- | TTYHXKepa IHAMETPOM,

nepezrlaa:: HOTO BANA HACO METPOM MM MM

e

ap ca, o6/miH 100 120 100 120
I 80 6,3 90 71,9 50,0
It 109 8,5 12,3 529 36,6
11 153 12 17,3 374 26,0
v 192 15 22,0 19,8 20,7

Mpumevyanne [lpusenennsie mapamerpnl onpenenerbt npH xoadduuuente
none3toro aeitcTBus arperara 0,83, xoadduunente HanotHeHus 1, yacToTe Bpaule
s Baa anse s 1800 o6 /min

Ilna ycnoBust 6e310pokbst BBIMYCKAIOT iBa KOMIMUeKTa obopyno-
BaHMSA TEPBBII COCTOMT U3 HACOCHOTO arperata H xucjaorososa KII-6,
a BTOpoil — M3 Hacoctoro arperara AKIIII-500 u npuuena-umcTepHsl
IIKT-15, cCMOHTMpDOBAaHHOIl Ha TpPaKTOPHOH TI'YCEHMYHOH Tesexke
TIT-20 «Bocrok» u TpaHcnoptupyeMoit Kk MecTy paboT TPakTOPOM

Kucnoropos KII-6 — ato aBronoesn, cocTosiuiuii M3 IHUCTEPHbI
BMecTMMocTH 6 M® Ha asTonpuuere OH NpefHa3HauyeH Ans TpaHC-
NOPTUPOBAHUS KUCJIOTHl M MOJAYM ee B HACOCHBIN arperat Arperat
AKIIII-500 oranvaercs ot AsSMHMAIL-30A TeM, 4TO CMOHTHpOBaH
Ha aBTomoOuJe BbICOKOI npoxoaumoctd KpA3-25556

Hacocnpiit arperat 4AH-700 (tabn 19 3), npenHasHaueHHBIR A1
HarHeTaHMs >KM/JKOCTHO-IeCYaHbIX cMecell NpYU TMADPODa3pble Ma-
CTOB, ruapornepdopauusax 4 Apyrux paborax, MOHTUPYIOT Ha Tpy30-
BoM asromobusie KpA3-257 rpysonoasemuocteio 10-12 1 u3 cie-
Ryloulero obopyaoBaHus cuioBas ycraHoska 4CY-800, xopobka mne-

penay 3KTIM, TpexnayHxepHbliit Hacoc 4P-700, manudosiba, cucrema
YnpassieHus.

Textmueckne xapaxkTepHcTHKH Hacochoro arperata 4AH-700

Makcumanpnan nogaua, 1/c 22
Hansenne npu Maxcimansnoil nogave, MITa 20,7
Makcumansuoe gapienne, MIla 70
MNonaya npu Maxcimanssom AaBienin, a/c 6,3
PY30NOABEMHOCTD aBTOMOGHAS, T 10-12
anbonbwas MOMMHOCTL ABMTAaTeAst MpPH Yac-
ToTe Bpawenus 2100 06/mun, xBt 167,3
Texsryeckne XapaKTepHCTHKH ciuloBoll ycraHoBkH 4CY-800
Tun nacoca Tpexm1yHxepuniit, TroOpH3OH
TATbHLIH, OfHHapHoro neifcT
BHS CO CMEHHLIMH NTyHKepa-
MH
Wlup sacoca 4P 700
OAMETD CMEHHEIX TTYHXEPOB, MM 100 120
A ITyHKepa Mm 200
12+
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Hanboabuiee yiic 1o gBoiidbix Xom0B B 1 MuH 192

Haubo 1bmian nogava n1/c 22
Haut6o 1b1ee gonyctimoe pasnetiue, MITa 70
JlHaMeTp MPOXOAHOTO CeYEHHN, MM
NPHEMHOTO KOJIEKTOpa 130
BBIKH/IHOIO KO'1MEKTOpa 70
npHeMHoro Tpybonposona 130
HarHeTtarte 1sHoro Tpy6onpoBoaa 50
Yicto TpyS BcnomoraTe 1bHOro Tpy6onporoaa 6
Obwas 1MMHa BCIIOMOraTe THHOTO TPYSONpoBoaa, M 23,5
Yc1oBoe MpoxonHOe cedeHle NpHEMHOro mitaHra MM 127
Coennnenite Tpyb IIapaHpHBIMH KO TeHaMy

1913. KOMHPﬁCCOPHbIE YCTAHOBKH

[Ipy npoBegelinyu paboT Mo BbI30BY MPHUTOKA METOAAMM CHUKeHMHy
JdapieHHsA Ha 3a00W UIMPOKO MCMOJB3YIOT KOMIPECCOPHBIE YCTAHOB-
xu Haubosiee pacnpoctpaneHHast — NepeIBHXHAs KOMIPECCOpHas
ycranoska YKII-80, cmontuposanHas Ha Tenexke «Bocrok» u ycra-
HaBJHMBaeMas Ha IaccH aBTOMOOMIS OoNbLION TPY30I0AbEMHOCTH

TexHu4ecKHe XapakTepPHCTHKH KoMIpeccopHoii ycraHoskH YKII-80

Komnpeccop Beprikaisstii ¢ Bo-
OSHBIM OX TaXJIeHHEM
Momaua, M*/Min
MakcnMa1btoe gaBtenne MIla 80
Yuc 1o (aHaMeTp, MM) 1M THHAPOB Ha CTYNEHAX
I

2 (300)

I1 2 (215)

I1 1 (125)

v 1 (78)
Xon nopurss, MM 160
MousocTs gBuratens xBr 173
Yacrora Bpamenns o6/Muu

NPH{BOIHOIO BaMa 1100

KOPEHHOro Bana 600

Ha npombiciiax pa6oTaloT U IpyrHe KOMAPeCCOpHble yCTaHOBKH
KI1¥16-100 (KC16/100) u KIIY16-250, cMoHTMpOBaHHbIE Ha Té-
Jiexcke Ha pesHHoBoM xoAly (waccu 4M3AII-5524)

19.2. KOMIIJIEKC OBOPYJOBAHUS

JJIs1 TIPUTOTOBJIEHH A 1 HATHETAHU S

B CKBAJKHHY APUPOBAHHBIX PACTBOPOB
(B KAYECTBE ITPHMEPA)

KoMnstexc BKiouaer crieayiollee obopyaosanue leMeHTHPOBOT
Hulii arperat 124BH ¢upmm «baiipon JlekcoH» co cMecHTeNbHDIM
yCTPOHCTBOM, KOMIIPECCOP M a30THble YCTaHOBKH, aspaTop A BBOAA
a3pUPYIOLIETO areHTa B pacTBOP, T'MIpaBjiMdecKUil aKTUBATOD. mozeJ b
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Puc. 19.1, Cxema pacrnonosxenHs 060pyA0Balis ANA IPUIOTOBIEHHS a3PHPOBAHHAIX
PacTeOpoOB:

1 ~ Monelb cKBaXHHB, 2 — BO3BpaTHAsA THHHS, 3 — riapaBANdecKuil akTHBaTop 4 —
aspatop, 5 — ofpaTHhil k1amaH 6 — KOMNpeccop HTH a30THAs YCTAHOBKA /7 ~- HeMeH
THPOBOUHBIT Hacoc, § — MepHBle eMKOCTH arperata, 9 — npueMubll 6avoxk, 10 — aspo
Metp, 11 - npobooTHopHHuKH, 12 — HATHETaTebHAS THHHS

CKB)XMHBI; HarHeTaTebHBIA M BO3BpaTHBIA TpybONpOBOAB! C 3aMop-
HO# apmaTypoit, npo6ooTGOPHHKAMM aSPUPOBAHHBIX PACTBOPOB, KOH-
TPObHO-U3MepUTeNbHON anmaparypoil M npubopamu CxeMa pacrio-
J0%keHus1 obopyosalina npusesena Ha puc 19 1
Hementnposounsiii arperat 124BH Bxio4aeT waccH aBTomoOu-
M8, nmanyOubiit (BepxHuil) ABMraTenb ¢ TMAPOTpaHC(OPMaTOpPOM,
Megﬂbm 6ak, maHenb ynpasseHHs, LeMeHTHPOBOUYHBIN Hacoc «[lelic-
Melikeps, 3amacHoe K0jeco, MOAMOPHBII HAcOC C THAPONPUBOIOM,
Kapnauupii pan NpHUBOJA 1IEMeHTHPOBOYHOIO Hacoca, MaHHUQOJbI
arperata, LeHTPoGeXHbI BOJONOAAIOWMI HACOC C TPUBOIOM, pa3-
OPHBI Tpy6onposos, KO/IIEKTOP BHIXJIOMNHBIX Ta30B
TPEraT MMeeT B CBOEM COCTaBe CHCTEMY MPHTOTOBJIEHHS TaMIIO-

H
H(a;KHOl‘O pacTBopa u MHeBMaTHYeCKYD CUCTEMY KOHTPOJA €ro ILIoT-
CTH
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TexHHYeckHe XapakTepHCTHKH LleMeHTHpoBoYHOro arperata 124BH

Tun arperarta Tepexpivkuoit wa mace,
aBTOMOOHAS 1
Maxkcumanpoe pasretie npu momade 1,5 a/c (npu ama-
meTpe mayipkepa 30 Mm), Mlla 105
MakcuManssag nogada npn gasitewuu 5,5 Mlla (npu aua-
MeTpe TuIyiokepa 152 mMM), 1/c 39,5
TabapuTHble pa3Mepsl arperaTa, MM
JUTHHA 9500
LIHpHAa 2440
BbICOTa 3810
Macca arperarta, kr 17 940
lpuBoaHas MomHOCTh NatybHoro (BepxHero) ABHratens
NpH YacToTe BpalleHus ero Bana 2100 ob/Mun, xBT 265
['apaB Tirdeckast MOIIHOCT Hacoca, KBt 217,2
liepenaTouHoe oTHOLIEHHE MexaHHM3Ma Hacoca 4061 3,131

19.2.1. TUIIOBbIE TEXHOJIOTUYECKHE CXEMbI OCBOEHHUSA CKBAXKHH
B POCCHH U ClIA

[IpumeHsiemble B Poccuu THNOBBlE TeXHOJOrHYecKHe CXeMbl Oc-
BOEHHS CKBXKHMH U MOCJI€/0BATEbHOCTh OMNepalldil NMpH 3TOM Mpen-
ctaBnedsl Ha puc 19 2. [louTH noBceMecTHO B OTpPacju pacrpocTpa-

I Il I
4
o] s
6
/ ’
~—~— 9
|2 il 10
L 1
+ - :'" . :.'.'
I T T
Puc. 19.2. Tunosble cXeMbl 0CBOEHHA CKBaXKUH, pUMeHsAeMbie B Poccii: 1 -
I - obuienpHHATaA cXeMa OCBOEHMs CKBaXHH, I/ — cxema ocBoeHms ¢ Nake OMZI_ 3 -
CXeMa OCBOEHMS ¢ KOMIITekToM o6opynoBanus, 7 — obcaamas xo10HHa, 2 ~ ,

nakep, 4 — kJanaH 6e30macHOCTH, 5 — Nakep, obecmeynBalomnit UUPKYIALHIO )K"n:,g.
CTH TN 3aKa4MBaHHH, 6 — TENECKOMIMECKOE COoeNHeHye, 7 — KJamaH, obecnedHs -
it HMPKY 1aUMI0, 8 - K1amaH mponycka MHTHOMTOpa, 9 ~ pasbeHHHTE THHOE coe
Henme, 10 — naxep c sxopeM, 17 — yTlopHOe KoJIbLO As ONyckaeMoro kianaHa
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qeHa CXEMA 1, HauGonee mpocrasi, HO MMeloLlas CYUIeCTBeHHble He-
jocTaTKH: OTCYTCTBHE H3O0AALLAHN 00Ccazloil KOJIOHHBl OT BBICOKMX
3a60itHbIX 12BJEHMIT B CKBAXMHE M arpeCCHBHOCTH NMPOLYKIMH
Cxema Il npuemieMa nMpu HanuMuMM OTKDBITHIX 3ab0eB, a cxema
[II — Ans YCAOBMIA CePOBOAOPOACOAEPKALIMX MECTOPOKIEHHI C HUC-
[ob30BaHHEM CIIELHANbHOIO KOMILIeKca 0Gopy/oBaHus ynpasise-
mpix Kkaarmanos (tunos KYCA, KOVYK), koTopbiii nossonser mnosbi-
cuTh 6e30MACHOCTD IKCIUIyaTalMu CKBaXHH
BoizoB NpHToKa dJionaa us miacta 6asupyercst Ha CHHXKEHHH 3a-
foifHOro AaBNEHHA B CKBaKHHE HHXe NJIACTOBOIO, T.e. CO3JaHHUH Je-
npeccHH Ha niaact
JlenpeccHst Ha MUIACT NPH MCMONb30BAaHUM TEXHOJOTHYECKMX CXeM
[u II (cM. puc. 19 2) obbluHo co3paercst 3aMeHol GypoBoro pacTopa
B cKBKMHE Ha DoJsiee JeTkMii, 3aTeM Ha BOAy, HedTb, MeHY, ra3upo-
BaHHYIO KMIAKOCTb. [lns cosfanus Gonee rayGokMX penpeccuit Mc-
NOJAb3YIOTCS METOJbl CHMMEHHMs YPOBHA XMIKOCTH B CKBaXUHE My-
TeM BBITECHEHHS XHAKOCTH CXKaTbiM ra3oM (BO3/yXOM, a3O0TOM), Tap-
TaHHeM WM cBabupoBaHHeM
B oreyecTBeHHO! npakTHke cBaOMPOBaHWE U TAapTaHHE IPHUMEHS-
10T OYeHb PelKO M3-3a B3PHIBOOMACHOCTH MPOLECCOB, OTCYTCTBHSA Ha-
ZeXHOro KOHTPOJSI 32 HUMH
B kauecTBe TeXHMYeCKMX CPeACTB IS MOAAYM KMAKOCTH W Traza
NPH OCBOEHHH CKBAXXMH MCHMOJB3YIOTCS LieMeHTHDOBOYHBIE arperarsl,
BO3/ylIHble MePeABWXKHble KOMIpeccopHble craHuMu Y KII-80,
KC16/100, C9/101, asorHble aBTOMOOM/IbHDBIE a3uUMKALMOHHbIE
ycraHosku AI'Y-8K
IIpy ocBoeHMM CepoBOAOPOACONEPXKALIMX MEeCTOPOX/AEHMIT arpec-
CHBHBII M A/I0BUTBII CEPOBOAOPO/I OCJIOXKHSAET WM COBCEM MCKJIOYA-
€T MCTOMb30BaHHe YoKe H3BECTHBIX H anpoOMPOBaHHBIX TEXHOJOTHH,
Hanpumep, cHIkeHWe YPOBHA KUAKOCTH MJAM a3pallist BO3LYXOM
CIM 1719 MeCTOpPOXAeHWH ¢ BBICOKHMM [1JIaCTOBBIMM JaBJEHUAMH
TIpOGIeM ¢ cosjaHMeM JleNpeccHy Ha MIACT HeT, AN HUX AOCTATOYHO
JHIDb 3ameHHTH GypoBOil pacTBop Ha GoJlee JErKHit, TO AN CKBaXHH
C aHOMaNbHO HU3KMMM M GIM3KMMM K HODMAJbHBIM [1ACTOBBIMU
A2BIEHUSIMH anpo6UpOBaHHBIX TEXHONOTHI B OTPAC/N 4O MOCHEIHEro
BpeMeny ue Gbino Cxema Takoro TeXHONOTMYECKOFO Mpolecca Mpei-
CTaBnena Ha puc 19 3
Cyusocts Texnonornueckoro npolecca AJAf KOHKPETHOrO MeCTo-
Poxnenust XKawnaxon 110 «AxTiOOMHCKHedTeras» 3akiioyaercd B
Crenyomem
HOHH;CJIC cnycxaL LIEeMEHTUPOBAaHUSA W OIPECCOBKH 06(:2;11}10171 KO-
3yeMbu‘;,m“HHCTbm pactsop maorHocteio 1,18+0,02 r/cm®, ucnons-
A B AN BCKPbITHS NPOAYKTHBHOIO IJIacTa OypeHueM, 3aMeHseT-
CKBaxkMHe Ha pacTBOp XJIOPMCTOTO KaJIbLIMSL ILJIOTHOCTbIO

359



]
&
]

Puc. 19.3. Cxema BbizoBa mpuroka HedrH, conepkanteit H,S, Ha ckBaXnuax me-
cropoxkaenun Kanaxon (koadpdHIHEHT aHOMAAbHOCTH IUTACTOBOIO JaRJeHMsi He
Boite 1,3):

a — nepdopauns; 6 — uurnbuposanie TPy, obopynoBaHMs; 6 — BuiTecHeHHe Hedru
nexoft MM a30TOM, 2 — BHI3OB NMPHTOKA; 0 — paboTa CKBAXUMEL, MHTHOMpOBaHNE Tpo-
nyxuus, I — pacteop CaCly, II - unrn6uposannas stedrs; [l - naacrosas uedr,
IV - nena (asor); 1 - HKT,; 2 — ofcanas xo;101Ha, 3 — HIDKHAS CKBAKMHHAA KaMe-
pa; 4 - naxep; 5 — HHrHOMTOPHBIT K1anaH

1,1120,2 r/cM’, Ha KOTOpPOM M ocyllecTBasercs Mepdopauus cKpa-
JKWHBL

Penpeccus na nnact nupu srom 2,0-2,2 Mlla. [locne cnycka Ha-
COCHO-KOMITPECCOPHBIX TPyD, 00OpYI0OBaHHBIX KOMILIEKCOM YIpaBs-
JsteMbIX KJIaMaHOB (Ha 3TOM MeCTOpoxaeHMM Hcnonbayiorcs KOYK-
D 0TeyeCTBEHHOro0 MPOM3BOACTBA), MOHTaXXa M HaJaJKM Ha3eMHOI0
obopynoBaHUA 1A €ero ylpapjieHMs [epBOHaYaJbHO CO3/aeTcsl [J€-
mpeccust Ha MJAacT C OAHOBPeMEHHbIM (OPMHPOBaHMEM 3alIMTHOM
AHTHKOPPO3UIHON IJIEHKHM HA TMOBEPXHOCTH TPyO nmyTeM 3aMellleHHA
pacTBopa XJopucTOro kaiaplima 10%-HbIM pacTBOpoM MHIHOMTOpPA
«Cepep-1» B HedTH. 3Hauenue 3TOi Jenpeccuu GyaeT B Npegenax 5~
5,3 Mlla. Ecau ckBaxuHa He sapaboTaeT, TO CO3Jal0T MOBbILIEHHYIO
genpeccuro Ha 1uiact. JlocTHraercs 3To BbiTecHeHMeM HedpTH H3
sHyTpeHHero npoctpaHctea HKT nenoit, nosyyaemoit Ha nosepXxHo-
CTH C NIOMOLIBIO NepeJBHXHOH KOMIPeCcCOPHOi YCTaHOBKH (YKP-SO)
M 2XKEKTOpa, MW razoo0pasHbIM a3oTOM, MOAyYaeMblM ¢ MOMOLIBIO
rasudukaumoHHoil ycranosku ATY-8K.

lena mau azor HarHeraetcs B TpyGHoe mpocrpancrso HKT mpH
OTKPBITHIX OTBEPCTUAX B HMXHe{l CKBaKMHHOM Kamepe M OTKPBITOM
3aTpy6nom npocrpatctse. [locie 3akayxy pacueTHoro o6beMa pabo-
yero arenta (IeHa, a30T) 3aTpyGHOe IPOCTPAHCTBO repMeTH3UPYIOT: B
CKBXKMHHYIO KaMmepy YCTaHABNMBAIOT TIyXylo Mpobky, M30THPYA
TpybHOoe npoctpaHcTBo oT 3arpyOHoro. Tlocne artoro OTKpbIBAETCA
Tpy6HOE MPOCTPAaHCTBO M MPOBOAMTCH cGpoc paboyero arexTta Ha
HKT, B pesyibTaTe 4ero NpoMCXOAMT CHMXeHHe 3a00OHHOTO AaBJIE
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i, @ CJI€0BATENbHO, CO3JAETCA Jempeccus Ha NpPOIYKTUBHBI
qract. TIPH MCTIOJIG3OBAHUM TIelbl B KauecTse paboyero areHTa Mox-
4o CO3AABaTh JEMDECCHH Ha MIacT 10 14 MIla, a npy Mcronb3osa-
any a3oTa ~ 10 20 MIla. [locne nossnenus npuroxa rayxas npobxa
B CKBAXMHHOI KaMepe 3aMeHseTcs MHIMOMTODHBIM KJIaNaHOM, Yepes3
KOTOpBIA  MPOBOAMTCS  Mojlada MHrMOUTOpa KOpPO3MM B MPHTOK
HepTH.

CrieflyeT OTMETHTb, YTO HaJeXKHOCTb pPaboOTbhl NMPHUMEHSEMOrO Ha
mecTopoxkaienny  JKaHaxon  BHYTPHCKBaXXHMHHOro — 06OpyAOBaHMA
(KOYK-J) HeLOCTAaTOYHO BBICOKA H OHO TpeGyeT ycoBeplUeHCTBOBa-
ans. Kpome TOTo, OTCYTCTBHE OTedecTBeHHOro oGopynoBaHus U Tpyb
B aHTMKOPPO3WITHOM MCMoMHeHuH TpeOyeT MX 3aKynku 3a pyDexoM,
yTO 3HAYMTENBHO YAOPOXKAeT CTPOMTENbCTBO CKBAKMH Ha MOJOOHBIX
MeCTOPOXAEHHUSIX.

B 3apy6exHON HpakTHKe MMeeTcs 3HAYMTENbHO OONbUWIHN BbIOGOD
TeXHOJIOTHYECKHX CXeM 3aKaH4MBaHus cksaxkuH. Haubosee pacnpo-
CTpaHeHHble W3 HHUX TIPEACTaBJeHbl Ha PHC. 19.4. Tlocnenosarenn-
HOCTb OTepallMii 3TUX CXeM cJeayolias,

Cxema I: nepdopauus; cnyck HKT (anamerp 83 mm); obopyado-
BaHMe YCThbS; YCTaHOBKa IaKepa; BbI30B NPUTOKA ¢ MOMOILBIO CHeLH-
AIbHBIX ABTOHOMHBIX YCTAHOBOK € HENpepbIBHBIMU (TMOKMMM) KO-
JIOHHAMH.

Cxema II: pasbypuBaHHMe LIeMeHTHOro cTakaHa; OypeHUe M pacllu-
peHMe CTBOJIAa CKBa>KMHB! [IPOTMB NPOAYKTHMBHOTO MJACTa; CIYCK M
YCTaHOBKa XBOCTOBMKA, IpaBHiiHas HaOMBKa pacIIMpPEHHOro WHTeppa-
Ja; cnyck HKT, o6opynoBaHHBIX MOrpyxHbIM HacocoM; obopyaoBa-
HHE yCTb CKBa)XHMHBI, BBI30OB MPHUTOKA C NOMOLIBIO NMOrPYXKHOro Ha-
coca,

Cxema III: nepdopauus; cnyck napaisenbHbix kosonH HKT -
NepBasi nna 3akayku MHTHOMTOpA, BTOpas /A OTBOAa HedTH (JMa-
MeTp 60 MM); obopyaoBaHHe ycTbs; yCcTaHOBKA ABYXTPYOHOro naxepa;
Cosnanue aenpeccuw; nepdopauus yepes HKT; sbizos npuroka.

Cxema IV: nepdopaims; ycTaHoBKa CTAlMOHAPHOTO MakKepa ¢ J0-
NonHuTeNnbHbIM ynoTHenueM; ciiyck HKT (auamerp 73 Mm) uepes
TNAKED ¢ /10MOHUTEbHBIM YILIOTHEHHEM; BbI3OB NIPUTOKA C MOMOLUIbIO
CNeUMaNbHBIX aBTOHOMHDBIX YCTAHOBOK M € HenpepbiBHOH (rubkoii)
Koxnouuoit Tpys.

Cxema V: nepoopauus, cnyck HKT (auametrp 73 MM); cnyck ko-
g;f;zsunaﬂr C BCTaBHBIM LUTAHTOBBIM HacocoM; o0OpYyNOBaHHE YCTbS,

NPHUTOKa ¢ MOMOLIBIO BCTABHOIO Hacoca.
napg_::ﬁm VI: BckpbiTHe GypenueM NPOLYKTHBHOTO MJIACTa; CIyCK
KOHOHHeJII-II)I}?')II‘X xoioHH HKT (auametrp 73 MM); LeMeHTHpOBaHUe
sy ; obopy/lOBaHUe yCTbs; CO3faHWe Jenpeccuy; nepdopa-
4epes HKT bI6panHbIX HHTepBa10B; OTpPaboOTKA CKBAXHIBI.
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Puc. 19.4. Cxemnt (I-VI), ocBoeHHA CKBaXHH, npuMeHsemble 8 CHIA: 3
1 - HKT, 2 — naanaxeptas >kuaxocts, 3 — nakep, 4 — norpyxmoit Hacoc, J ~ 3KC

T1yaTaUlOHHAS KOJOHHA, 6 — XBOCTOBHK, 7 — rpaBuiiHas mabupka, § — KOJOHHA Iw:
IOIBECKH XBOCTOBHKA, 9 — ABYXTpYGHHIt makep, 10 — xnanaH-orcexatents; 71 — “;*;1_
6HTOpHBI K1amaH, 72 — UMPKYJIAUMOHHKH k1amaH, 13 — ynioTHUTe bHBbIH Y3€T X
nocanoussill munnens, 75 — nepdopupopaHuslll matpybox, 76 — Ko.onsa HacocH -
wTanr, 77 - BcTaBHON WTaHroBell Hacoc (aKekTopHbiil), 78 — mnepdopupoBait
naact, 19 — ueMmeHTHBI cTakaH, 20 — HeobcaxeHHbl CTBOT



OcOGEHHOCTBIO 3THX TEXHOJIOTMYECKHX CXeM ABIsieTca uX Gosee
ppicoKas TEXHMYECKAs OCHALIEHHOCTD,  TAKXKe HAMPaBICHHOCTb Ha
cokpauieHHe ofMx 3aTpaT Ha pa3pabOTKy MecTopoXeHus (MHOro-

quHOe 3aKaHYHBaHHe, ONHOBPEMEHHO pajjleNbHast OJKCILIyaTalust
1eCKOJIBKMX TOPU3OHTOB). )

Jins BbI30BA MPHUTOKa B 3apyOexHON MpakTHKe LWIMPOKO MCMOMDb-
ayloTcsl  TIEPEJIBHOKHBIC  a30THble rasguKaunoHHble  YCTAHOBKH.
JAMeioUACS WIMPOKUIA TUIOPa3MEPHDIA DSl OTHX YCTaHOBOK MPOM3-
poqurenbHocThio ot 1800 mo 9000 M>/4 Mo ra3006pa3HOMy a30Ty Ha
paboume AaBIEHHA OT 40 1o 70 MIla u polwe obecrneunBaet addex-
TMBHOCTb NpOBeleHMs Bceil raMMbl BHYTPUCKBaXKMHHBIX paboT: CHH-
xeHue 3a00MHOrO JaBjieHUs BIUIOTh A0 MOJHOrO «OCYIIEHMs» CKBa-
suHbl; Tepdopauus Mpu AeTpecCHH Ha MJACT B Cpejle a3oTa; a3oTio-
KMCJIOTHbIE BO3[eMcTBHA Ha maact ¥ Ap Mcnosbsosanue azora obec-
neuuBaeT MOJHYIO B3PbIBOOE30MACHOCTD MPOLECCOB.

B sapyGesxxtoil mpaktuke ¢ 1970 r. Bce 6Gosiee WIHMPOKOe pacrpo-
CTpaHeHHe HaXOAAT TEeXHOJOrMYyecKue MPOLECCHl OCBOEHHA CKBaXXMH
C HMCrosb30BaHHEM crielManbHoro 00OpyIOBaHMS C HenpepbIBHON
KOJIOHHOH Tpy6, KOTOpoe 3HauMTeNbHO OOseryaeT M yCKOpseT CHYyc-
KoronbeMHble onepaliiu  OOopynoBalMe CMOHTMPOBAHO Ha UIaccH
aBTOMOOHMJIA M BKJIOYaeT B ceba HGapaban GonbHioro auamerpa ¢ Ha-
MOTaHHOH Ha HeM KoJoHHOI Tpy6 auamerpoM 19-25 mm. Jlnuna Ha-
MaTblBaeMbIX Ha Gapaban Tpy6 konebnercs or 700 no 5500 m. Crne-
UMAJIbHBIH MeXaHW3M Mojayud dYepe3 JyOPUKATOp MoXeT I[104aBaTh
rubkume Tpy6b! HemocpenctsedHo B HKT, naxoasumecs noa aasie-
HueM. [a3006pastiblil a30T, crielMaIbHble KUAKOCTH M Jpyrye areHTbl
nofiaoTcsl yepes crynuuy 6apabata ¥ No rHOKUM TPyGaM B CKBaMH-
Hy. Arperar ofciyxusaeTca oaHMM omnepatopoM. IlpexanasHaderna
TaKkas yCTaHOBKa /ISl CaMbIX PasJMYHbIX OMepalMil: OYMCTKa Necya-
HBIX Ipobok, 3aMeHa KHUAKOCTH OJHOrO THMA JPYroil XKMIKOCTBIO WIH
TazoM (npu BBI3OBE NPUTOKA), LleMEHTHMPOBaHWe, KUCJOTHble 0Opa-

OTKY, 'M/IpOpa3pslB MNJACTa, CYyCK M HOAbeM TIOI JaBJieHHEeM M Ip.
400TBI MOryT NMpoOBOANTLCS TIpu AaBienuun 1o 31 MIla.

19.3. BbI3OB IIPUTOKA

19.3.1. BHIGOP 3HAYEHHUA NENTPECCUH HA ILVIACT

" 3HaueHMe Jenpeccuyt NpH BbIIoBe NPUTOKA OTPAHMYEHO CAEAYIO-
. "Mg TpebosanusiMu. [paanent faBlenus a Ha LEMEHTHYIO 060JI04-
Y 00canHoit komoHIbl €O CTOPOHB! BOJAOHOCHBIX MPOILIACTKOB MM

n
Hgﬂr?HIBeHHle BOI He joykel npepbliaTh 2 MIla. Torpa nenpeccus
JacT
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Pt S Pux (pu:l - (lh), (191)

rae p,, — JaBlleHue B BOJOHOCHOM miacte Wan Ha BHK, MIla; p —
BbICOTA KayeCTBEHHOI 1leMeHTHOI O000JOYKM Mexay BOJOHOCHBIM
nponyactkoM uwin BHK u 6amxkaiiiunm nepdopaioHHbiM OTBepcTy-
eM, M.

[lepenan aaBieHuit Ha sKCNYaTalMOHHOM KOJNOHHE He 0ixken
NpeBbllaTh yCTaHOBJIEHHOrO TpeGOBaHUAMM HOPMATHBHbIX JOKyMey-
TOB. YcToiuMBOCTh pu3aboiiHOi 30HBI Mnacta obecrednBaercs 1pu
BBITTOJIHEHHU COOTHOLIEHHA

P2 S Ocx — 2(& Pr— Pm), (192)

rle G, — Npele [1POYHOCTH MOPOAbI IJIACTAa Ha CXATHE C Y4eToM
ero M3MEeHEHMA TPU HACHIEHUH TOPOb! GUILTPaToM OypoBoro pac-
tBopa, MIla; & — koabduimenT GokOBOro pacnopa; p, — BepPTHKAb-
Hoe ropHoe aaBierve, MIla.

TopHoe nasnenue p. onpejenserca cpeaHeil MJIOTHOCTBIO P, (B
r/cM’) BbllLeNexaumx MopoJ € y4eToM COJepXauIMXcst B HUX XKHJ-
KoCTelt:

pe = 0,01 pg, I, (19.3)

rie H — rayOuHa 3aneranus niaacra, M.

Koadbduunent 6Goxosoro pacriopa & onpeaensercsa depes Koad-
¢duupent Ilyaccona v, Te.

&=

L (19.4)
1-v

O6b14HO pep = 2,3+2,5 T/cM>.

Jaunsle o koadduunente Iyaccona npusenenst B tabs. 19.4.

ITockonbky dopmyaa (19.2) ssaserca npubimieHHOHR, a TO4-
HOCTh OMNpefleNleHUst O, BecbMa HeBLICOKAa, YTOYHeHHOe 3HaYeHue
JenpeccMy Aps PeKOMeHIYeTCHs yCTaHaBJMBATh 3KCICPUMEHTAIBHO

Tabanua 194
Koadduuuent Ilyaccona v 1 moayas ynpyroctd E 115 ropHbix nopoa

Mopoaa v E 10 *, MIla

Cnun niacTHYHbIE 0,38-0,45 -
Cnuast M10THBIE 0,25-0,35 -
C1iHiCcTBIE CIAHLIBI 0,10-0,20 -
H3secTnsxn 0,28-0,33 6-10
Mecyannxu 0,30-0,35 3-7
[ecuyanble craHub: 0,16-0,25 2,4-3,0
[panur 0,26-0,29 6,6
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4 KaXJOTO MECTOPOXAEHHUS 1O CMEUMATLHBIM METOIMKAM (Hanpmu-
\ep, METOLOM MHOTOUMKJIOBBIX P[CHbITaHP[P[).u II.\T'IH TPEUIMHOBATBIX
KOJIEKTOPOB CHHXKEHHE JaBJieHHs B npuszaboiinoil 30He He MOJIXHO
[pUBOAHTD K CMBIKaHHIO TPElIHH

p s, (19.5)
4d-v9)
e @ — PaCKPbITHE TPELIMH, MM; ! -~ nnuHa TPEUIMH, MM.

Jlenpeccusi Ha IUIaCT Apy ZOJKHA obecreynsath Nepenaj AaBje-
HHit Peonpy HEOOXOMMMBIA Uit NPEOAOJIEBAHMS CHJI COTPOTHBJIEHHUS
JBHXEHHIO JKHAKOCTH B npusaboiioit sone:

Aps 2 Peonp (196)

3HaYeHHEe Pcopp 3ABMCHT OT KOJUJIEKTOPCKMX CBOHCTB IjacTa M
CTeNeHH 3arpsi3HeHMit Npu3aboiiHoit 30Hb! npu BekpbiTHM. Kak npa-
BuJI0, oHo cocTasiisieT 2—5 MIla u onpenelisieTcst aKkcepuMeHTaNIbHO
IIpH OCBOEHHH CKBaXMH.

Jna cnabocueMeHTHPOBaHHBIX MJiacToB (KoadduuueHT cuervie-
g K, = 0,2+-1,4 MIla) Bo usbexanue paspyiienus npusaboitHoii
30HBI JEnpeccuio HeoOXOAMMO co3faBaTh MJaBHO. TeMn cHUMkeHUs
3aboifHoro naBJienus pexoMmeHayetcs He Bolure 0,2 MTla/MuH.

WHrepBan BpeMeHu Mex1y okoHYahHeM nepdopalluM M HayaloM
BBI30BA MPUTOKA JIoJ’KEH ObITb MMHUMAJBHBIM, T.€. COOTBETCTBOBAThH
CYIIeCTBYIOUIMM HOPMaM BPEMEHM Ha NpoBefeHHe paboT, npexlect-
Bylownx BbizoBy nputoka (cnyck HKT, obopynosanme yerss v T.4.).
IIpn nepdopaunu na genpeccuu BbHI30B NPUTOKA CJIEAYET OCYLIECTB-
JIATh cpa3y mnocje ee NpoBedeHUsi. Bbl30B NpUTOKAa W3 IJIaCTa AOCTH-
TaeTcs BO Bcex CIyyasx IyTEM CHUXeHUst 3a00HHOr0 faBjieHMs Of-
HUM M3 MeTon0B, ykasaHHbIX B Tabn. 19.5. 3aboitHoe maBiieHue cHH-
XaeTcq [0 MOJy4eHUs! NPUTOKa JHUGO KO JOCTHXKEHUS DOMYyCTUMOM
Aerpeccuu Ha nact.

llponykums nnacra, monyyaemas mpH ocBoeHMHM M oTpaboTke
CKBAXHMHBI, MoC/ie ee OYUCTKM OT OYpPoBOTO pacTBopa AOJIKHA Ha-
NpaBNsaThCst B HehTecOOPHYIO CeTb.

Anst ckBaxknn, nepopHpyeMBIX NPH JENPECCHH, B CAYYae OTCYT-
CTBUs npuroka mocne nepdopaunn 3aboiiHoe AaBJEHHE CHHUXKAETCH
A0 ZomycTHMO BO3MOXKHOIO COrNACHO TEXHMYECKOMY PErsiaMeHTYy.

Bbl30B nputoka M3 MacToB ¢ NOBBILIEHHBIMH M aHOMAJILHO Bbl-
COKMMH niacTOBLIMM JaBNEHMSIMU OCYLIECTBJISIETCH CO3ZAHHEM fe-
peccun na nnacr nyTeMm 3aMeHbl OypoBoro pacTBopa Ha Oojee Jier-
Kyio sxunkocrs.

bI30B NpHTOKAa M3 IJIACTOB C HOPMAJbHBIMM M aHOMAaJbHO HM3-
KHMU nnacToBbIMM paBieHMsMU OCYILECTBJISIETCSI CO3ZIAHUEM JIelpec-
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cuM TMyTeM 3aMeHbl OypoBoro pacTsopa Ha Gosiee JIETKYI0 XHMpkocty
M 1OCJICAYIOUIEro CHMXEHHMS YPOBHS JXMAKOCTH B CKBAaXMHe (c.
tabi. 19.5).

Crocob cosganms Aenpeccun BHIGMPAETCst MCXOAS U3 KOHKPETHbix
ycnoBUiA: ry6uHAa CKBaXKMHbI, IJIaCTOBOE JaBJIEHHE, TEXHMueckoe
COCTOSIHHE CKBAXXHMHBI, HaJlM4yue o0OOPYROBaHMS, MATEPHANIOB, TeXHy-
YECKUX CPEeJICTB U OTLITA OCBOEHMSA aHANOTMYHBIX 00BEKTOB.

Hannyme cepoBozoposa B NMpoAyKUMH CKBaXXMH 00yC/IOBIMBaer
ocobble ycnosus ocsoenus. IIpu Hamuymu B HeTAHOM rase ceposo-
noposa o 6 % mo obbeMy 3KCIUIyaTallMOHHas KOJOHHA, HACOCHO-
koMmnpeccopuble TPYOb,' rybunnoe 060pynoBanme, yCTheBass apMary-
pa go/mkmbt ObITh TpeaHasHayeHbl At paboTbi B CEPOBOAOPOLHON
cpene. Ilpn Hanuynu B HedTsHoM rase cepoBonopona bonee 6 % mo
00beMy TOCHeHsIst IPOMEXKYTOYHAs, BKCILIyaTalMOHHas U JndToBas
KOJIOHHBI JIOJIKHBI OBbITb COCTaBJIEHbl U3 KOPPO3HMOHHO-CTOHKHX Tpy6
HedTAHOro copraMeHTa (OTe4eCTBEHHbIX MJIM MMIIOPTHBIX); HazeMHoe
obopynosatne (COrJIACHO NACMOPTy 3aBOAA-U3TOTOBHTENS, (DHUPMBI-
MOCTaBU(MKA) PAcCYMTaHO Ha paboTy B 3TOM cpele IPU yCTalloBJEH-
HbIX TIpoexToM napaMerpax. [lepdopauus ckBaXMH OCyuIECTBJISIETCS
TOJIBKO TIPH PENpeccMM Ha NJacT NPU 3aroJHEHHHM CKBaXKUHBI XHI-
KOCTbIO, HHEPTHON K CEPOBOAOPOLY.

[Tepex ocBoeHneM ckBaxkuHa 000pyZyeTCst KOMILIEKCOM YIIpaB-
JISEMBIX KJIATIaHOB-OTCeKaTesell. BHYTPEHHSs IloBEPXHOCTh 0OcaHOil
KOJIOHHBI, BHELIHAA M BHyTpenHss nosepxHoctu HKT obpabarbiBa-
I0TCE. UHTMOMTOPOM KODPO3MH IyT€M 3aMeHbl JKMIAKOCTH, 3aMN0JHSI0-
IIEH CKBAXMHY, HA XHAKOCTb, COLCPskalilylo HHTHOUTOP KOPPO3HH.

B cxBakMHax ¢ NIacTOBLIM JaBJIEHWEM BBIlLIE TMAPOCTATHYECKOTO
n ABII/I BbI30B npuToka HedTH ocyulecTBJsAeTCA 3aMeHoil GypoBOro
pacTBopa Ha GoJiee JIETKYI0 KUIKOCTb, HHEPTHYIO K CEPOBOLODOAY-

B ckBaxMHe ¢ NJIaCTOBBIM [aBJIEHMEM HUXE THIPOCTATHYECKOro
(AHIIA) w conepxkanneMm ceposomopona B nepTH o 6 % BBI3OB
NPHUTOKa OCYUIECTBJSIETCSI HATHETAHUEM IPHUPOAHOTO WM HedTAHOTO
rasa Mo CorJjiacoBaHMIO C MeCTHbIM opraHoM [ocroprexnaasopa, ABYX-
MM MHOTOGhA3HBIX TIeH, MHEPTHBIX K CEPOBOMOPOAY M YIIEKHCJIOMY
rady, MHepTHbIX (JBIMOBBIX) ra3oB C colepkaHUeM Kuciopoxa HE
Gosee 2 % no obveMmy. Ilociie nosydenms npuToka 4Yepes uHrubu-
TOPHBIH KJIalaH B NPOAYKIMI0 CKBAXHHBI BBOAMTCH MHrHOUTOP KOP-
po3un. OcBoeHUe CKBaXHH OCYUIECTBIAsieTcs ¢ cobJilofenneM npaBui
TEXHMKH 6e30MacHOCTH M 0XpaHbl OKPYKalollei CPebl.

Ecau B mpouecce 3akaHYMBAaHMSI CKBaXKMHbl NPOHMIIAeMOCTb MO~
poasl npu3aboifHOH 30HBI CHU3MJIACh, TO BHI30OB INPHUTOKA creayeT
HAYMHATL TOJIBKO IOC/e MPOBeIeHHs MEPONPHATHII, HanpaBJeHHBIX
Ha BOCCTaHOBJIEHME TPOHMLAEMOCTH Npu3aboiinoil 3oHbl. B MpOTHB
HOM CJlyyae CKBaXKMHA MOXeT OKa3aThCst «CYXOii» MJIM BbI30B NPHTO®
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xa TIpH TIPHMEHEHHH 06bIYHBIX METOZOB MOXET IIPOU30NTH, HO TOJIb-
«0 10 HEMHOTOUHC/IEHHBIM OTAE/bHBIM NPOMJIACTKAM, MMEIOUMM mo-
BhIlIEHHYIO TIPOHHMLAEMOCTD, a 5TO NPHBEAET K HEPaBHOMEPHOH Io
oNiIMHe BHIPAOOTKE MJacTa M HM3KOMY KOHEYHOMY 3HaueHHMIO Hed-
Tera3o0TAa4YH.

MeTo BOCCTAHOBJIEHHS TIPOHMUAEMOCTH NpU3aboiiHoH 30HBI BbI-
fupaloT B 3aBMCHMOCTH OT NPEANOJAraeMbIX NPHYMH M CTENEHH
CHHXKEHMSt €CTECTBEHHOH IPOHMUAEMOCTH, CBOHCTB KOJJIEKTODa, YC-
7oBMi 3aKaHYMBAHHS CKBaXMHBL /11 BOCCTaHOBJIEHHS MPOHMIIAEMO-
cti 11pr3260HHOM 30HBI LIMPOKO NMPUMEHSIOTCS KHCI0THas obpabot-
ka ¥ ruapaBiaudeckunii paspeis nuiacra (I'PID).

19.3.2. 3AMEHA BYPOBOT'O PACTBOPA XXUJAKOCTBIO MEHBUIEH
IJOTHOCTH

Ipouecc 3aMeHbl 6ypoBoro pacTBopa XMAKOCTbIO MeHbIlUeH MJIoT-
HOCTH OCYUIECTBJISIETCS [0 CXEME, NpUBeAeHHoil Ha puc. 19.5.

3aKkayMBaIOT XKHUAKOCTb MeHblIEH TUIOTHOCTH B 3aTpyOHOe TMpo-
CTPaHCTBO [0 MOJIHOM 3aMeHbI €10 pacTBopa. MHorzaa zakayky >kuaxo-
cry senyT B HKT. IIpeuMylitectBo 3aKayku *KMAKOCTH B 3aTPyOHOE
MPOCTPAHCTBO 3aKJIIOYAETCA B TOM, YTO IIPH NOJy4YeHUH IPHUTOKA X0
OKOHYaHHWS 3aMEHbl DAacTBOPa CO3/AIOTCSL HOPMaJbHble YCJIOBUA S
paboThl CKBaXkMHBI, U BbIHOC TBEPABIX YaCTHLl M3 HHTepBana nepdo-
paunu GoJie MOJHBIA B CBH3N ¢ BHICOKOI CKOPOCTBIO ABMMKEHUS SKUI-
kocTH. Korza ppax Bblilie npefesia NPoYHOCTH KOJIOHHBI, HEOOX0ANMO
CHU3MTD IJIOTHOCTb OypoBOro pacTsopa.

[Ipu 3ameHe Gyposoro pactBopa Gosiee Jierkoil >KMAKOCTbIO BO3-
MOXHBI clyyaH, Korja INPHUTOK (JIIOMIOB M3 TJIacTa HadMHaeTcs 1o
OKOH4YaHMs1 npouecca. IIpy 3ToM [aBjieHMe Ha BbIKHAE HAcoCOB
yMeHblllaeTcsl, ¥ MX NOJAYM MOXKET He XBaTHTb AJIst NOAJEPaKaHUs
nputoka. B Takmx ciyyasx, a ocobeHHo NpPH HcnblTaHuM ciaabocle-
MEHTHPOBaHHLIX M [IOABEPXKEHHBIX Pa3PyLUEHHUIO KOJJIEKTOPOB, Ha
BBIKMAHOM JIMHHH YCTaHaBJIMBAWT UITYIEP, KOTOPHLIM DeryaHpPyIOT
CKOPOCTb NMOTOKa M JaBJicHHE.

Perynuposats nabsienue na 3a60it pexoMenayeTcs Takxe IpH Bbl-
30B€ NpPHUTOKa M3 CKBaXXMH C BbICOKMM Ta30BbIM (akTOPOM M raso-
BBIX, Tak kak GbicTPOe 0CBOGOMXAEHHME OT KUAKOCTH MOXET IPHBECTH
K ux nedopmanumn.

Ycranoska IITYLEPOB M PEryJMPOBaHHE IOTOKA PEKOMEHAYIOTCS
ANl MUIaBHOTO 3amycka CKBaXkKMH, NPM KOTOPOM [IaBlieHue Ha 3a60it
CHikaeTcs nocrenenno. B pesyibrate pocTa AaBJieHMst Ha ycTbe TIPH
3aKayKe B CKBaXKMHbBI 5KMAKOCTH MEHbLIEH MJIOTHOCTH MoXeT Habmo-
RaThest nornomenue pacrsopa. B 3ToM Ciiyuae peKOMEHYeTCs yCTpa-
HUTL Bce MckyceTBeHHble conpoTHBieHus (y6paTh ITyLepa, MOJiHO-
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@ Puc. 19.5. CxeMa 068siakn o6opype.-
BaHHA Ui 3aMeHb! GypoBoro PacTBopa

BonoOMN:
1 - HacocHHll arperat; 2 - eMxoctb gy
_ 5
4 BOJEL (ILTH BOJOPON), 3 — eMKocTh gng

cbopa Gyposoro pacTBopa, 4 ~ yerpe
CKBKHHLL, § ~ BOAA, 6 — 6YpoBoii pac-
TBOp

I

s,

6 —

Ll

L A
LIS S SIS,

CThIO OTKDBITh 3aABHXKH) M YMEHBIINUTb I0fa4y HacOCHBIX arpe-
raToB.

Henecoobpasno Takxke npenycMarpusath 06paboTKy 3akayuBae-
Moil xuakoctn IIAB, utofbl nonazalouiass B MaacT >KUAKOCTH HE
yXyaliajna KoOJIEeKTOPCKMX ero cBoiicTB. VHoraa aemnpeccus, Iony-
yeHHas B Pe3yJibTaTe 3aMeHbl XMIKOCTEH, HeocTaToYyHa AJsl BbI30BA
IPUTOKa M3 Tacta. TorAa MCNOJb3YIOT APYrHe criocobbl CHMXKEHHA
JIaByieHMs1 Ha 3260M.

19.3.3. CHHDKEHHE JABJAEHHS HA 3AB0H C IOMOUIBIO
KOMIIPECCOPA

CHHMXeHHe faBJieHUst Ha 3aboif ¢ lesblo Bbl30oBa NpUTOKa C TO°
MOUIBIO KOMIIpPeccopa sBJIsieTcsl OZHMM M3 Haubolee pachOcTP?‘"e“a
HBIX €NocoGoB. DTOT cnocob MO3BOJNAET MPOBOAMTH BbI30B NMPHTOK
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gpH YCTAHOBJIEHHOM Ha YCTbe 000pynOBaHUN W CO3[aBATb 3HaYH-
qebHbIE IEMPECCHH Ha TUIACT PE3KO MM MJIaBHO.

B 3aBMCHMOCTH OT TJIyOMHBI CKBaXXKHHBI, IIPOYHOCTH KOJIOHH W Ha-
qmuns 0BOPYAOBAaHMS CHHXKEHME JaBieHns Ha 3260/ OCyLIeCTBAAIOT
pasHBIMH TEXHOJIOTMYECKHMH NPUEMAMM: BBITECHEHHE (3aMeHa) yacTH
KMAKOCTH, HaXosuleiCs B CKBaXHHe, Ta30M (BO3LYXOM), M3MeHEHHE
HaNpaBJIEHHs TIOTOKA CXXaTOrO BO3MyXa; NMPUMEHEHHE MyCKOBbIX OT-
pepCTMil M KJIallaHOB; HalHETAaHWE B CKBAXHHY BO3AYLIHBIX Madek;
adPHPOBAHHE XKHAKOCTH; TPOMBIBKA NMEHaMH. Kazl(ﬂblﬁ M3 3TUX IpHe-
MOB OCYLIECTBJISIETCS 11O CBOEIi TEXHOJIOTMYECKOH cXeMe.

Boimecnenue xcudxocmu 2azom (8o3dyxom). HaubGonee pacrpo-
CTPAHEHHBIMH Ha NIPOMBICIAX SIBJSIOTCA MEPE/BOKHbIE KOMIPeCcop-
uote ycraHoBkn YKII-80 ¢ nonaweit 8 M°/MMH M MakCHMMaJlbHbIM
nasnenveM 8,0 Mlla. Pexe npumensior ycranoskn KC16/100
(KI11¥16/100) ¢ nonayeii 16 M /MuH M gasienneM 10 MIla u
KITY16/250 ¢ Toii xe nozayeil U nasnenuem 25,0 Mlla.

3Has auaMeTpbl 3KCIUIYaTAUMOHHOM KOJOHHBI M CHYUIEHHBIX B
CKBA)KMHY HACOCHO-KOMIIPECCOPHBbIX TPy, IMJIOTHOCTh HaXoAsielics
XHIKOCTH, MOXHO ONpefeNuTh Tiybuny h, no kotopoit 6yxer cHu-
eH YPOBEHb MPH MCMOJb30BAHMM KOMIIPECCOPOB Da3jM4YHON MoIL-
HOCTH:

NIpX 3aKauKe BO3AyXa B 3aTpyOHoe NPOCTPAHCTBO

_10'pv,.
h, =105, 19.7)

NpH 3akayke Bosxyxa B HKT

4
hy=10p V. (19.8)
P Y
e hy, hy — rny6uHa CHMXEHMsI YPOBHSI COOTBETCTBEHHO B 3aTpy0-
HOM npoctpanHctee U HKT, M; p — MakcuManbHoe AaBjieHMe, CO3fia-
BaeMoe komnpeccopoM, MIla; p — MIOTHOCTH KMAKOCTH, HaXoAsIIeH-
C1 B CKBaxKuHe, r/CMa; V., Vi, Vi — obbeM eaMHHIBI COOTBETCTBEHHO
3atpybHoro npocrpancrsa, HKT u kononHbl,

Pacyersi nokaspiBaloT, 4TO NpM HCNOJBb3OBaHMM KOMIpeccopa
YKII-80 B ckBaxume, 3anosHenHoii BOXOi, ¢ AMAMETPOM KOJOHHBI
146wy, kyna cnyuenst HKT auamerpoM 73 MM, ypPOBEHb MOXHO
CHM3UTL Ha 600 M, 3akauuBasi raz B 3aTpybHOe NPOCTPAHCTBO, U Ha

M, 3akauuBasi ra3 8 HKT. Korna nuamerp kosionubl 168 MM u
Anamerp HKT 73 MM, hy ¥ hy UMeloT 3HAYEHHSI COOTBETCTBEHHO 670
M 135 . CnenosatesibHo, He NCHO/b3ys APYTHX NPHEMOB B paborte, B
Kononne nuamerpoM 146 MM MOXHO CO3EaTh IENMPECCHIO Ha TIACT

0 MIa u B konoune ouamerpoM 168 MM — 6,7-7,0 Mlla, eciu 3a-
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Ka4yuBaTb ra3 B 3aTPyOHOE NMPOCTPAHCTBO, M COOTBETCTBEHHO 2,0 y
1,4 MIla npu 3akayke raza B HKT.

[lns Toro 4tobbl NMpoM3oLIEN NMPOpPLIB rasa Yepes GalMak Hacoc-
HO-KOMIIPeCCOPHBIX TPyO B 3aNOJIHEHHON JKMAKOCTBIO CKBaXKHHe, He-
00X01MMO BBIMOJIHUTD YCJIOBHE

Puyex = PH/10°, (19.9)

7€ Puyex — NyckoBoe Aasjenune, MIla; p — nuoTHOCTDL XMAKOCTH, Ha-
XoAsiugeics B ckBaxune, r/cm% H — raybuna cnycka HKT, M.

Ecau ctatnuyeckuit YpOBEHb HaXOAMTCSl Ha KaKOM-TO DPaccCTOsHMu
OT YCTbfl, TO NYCKOBOE [aBJICHHE ONPEENSIOT 10 HMITMPHUECKHM
dbopMynam:

IJisl 3aKa4Ku rasa B 3aTpy6HOe NMPOCTPaHCTBO

_ hp D%,
pnycx - W?v (1910)
ang 3akayku rasa 8 HKT
_hp D?
pnycx “Wﬂy (1911)

rae h — rnybuHa cnycka 6aliMaka TpyO MoA ypoBEHb KMAKOCTH, M;
D — BHYTpeHHWI IMaMETp 3KCILIyaTal[HOHHON KOJIOHHB, M; d -
BHyTpeHHHH nuamerp HKT, M.

3aMeTHM, 4TO 3HayeHHe MYCKOBOro NaBJEHMS IR BTOPOrG CJydas
MoeT OBbITb 3HAYMTENLHO MeHbllle, NIOCKOJbKY OHO 3aBHUCHT OT OT-
HOLIEHHSs TIJIOTHOCTe! pacTBOPOB 3aTpyOHOro npocTpaHcTsa U TPYO.

[To ¢popmyne (19.11) MOXHO BHIYMCIMTL MaKCUMaJbHYIO [JyOHHY
criycka GauiMaka HacOCHO-KOMIPECCOPHbIX TPYO Nox ypoBeHb XHA-
KocTH 1ipu paboTe KOMIIpeccopoM:

= 10 Pryen (D' =) (19.12)
pD?
Jlnst 146-Mm konounnt u 73-mM HKT npu ph, = 80 Mlla
A = 600 M. ITyTeM BBITECHEHMS >KMAKOCTH CHayaja M3 3aTpyOHOTO
npoctpaHctBa, a 3areM u3 HKT Moxuo ocyuectBuTh NpOAYBKY
ckBaxkuH Ha Gonbuiyio rnybuny. Tak, B 146-MM KkoJioHHe NpH AaBJIe
nnu 8,0 MIIa ypoBeHb XMIKOCTH YCTaHOBMTcS Ha raybune 600 M OT
YCTbSL.
3atem B HKT 3akaumBator ras. [Ipu nassiexny, Gnuskom 8,0 MI12,
HAYHETCs BBITeCHEHHeE BO/IBI U3 CKBAXHHBI, KOTOpas 3aTeM aspnpyeTcd
u GyneT NMonMHOCTbIO 3aMelileHa rasoM. CrefoBaTeNbHO, OCyUIECTBIAA
polece NMocaeAoBaTeNLHO B Ba IIPUEMA, MOXHO JOBECTH AenpeccHio
Ha muact no 12,0 Mlla.
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[Ipu MCNOJIb30BAaHUHM HACOCHO-KOMIIPECCOPHBIX TPyO mMaMeTpoM
(0 MM M KONOHH O6oJIblIero nuMaMeTpa 3TO 3Ha4elne MoXeT ObiTh
phllIe (Taﬁﬂ. 19.6).

[IpuBeseHHblE BbILIE PacyeThbl CIPaBeJIMBbl TOJIBKO ISt CJlydast,
xoraa OTCYTCTBYeT NpUTOK M3 muacta. IIpu Hanmumm npurtoka ypo-
peHb B CKBaOXMHe OyIeT yBeJMYMBATbCsi M JABJEHWs KOMIIPeccopa
MOXeT He XBaTUTh.

Haznemanue eo3dyunsix navex. OfHuM u3 cnocoboB CHHKEHHS
jaBjieHHst Ha 3a6oit ¢ MOMOLUbI0 KOMIIPECCOPOB B TTYOOKMX CKBaXH-
Hax SIBJISeTCSl HarHeTaHue B CKBRXKHMHY BO3AyLINBIX nadvek. TexHoJo-
ryueckast cxema Ipolecca npusezetia Ha puc. 19.6.

K 3arpyGHOMY MPOCTPAaHCTBY CKBaXKMHbI [1OAKJIOYAIOT KOMIIpeC-
COPHYIO YCTaHOBKY M HacocHblif arperar. Ilocjie npoMbIBKM CKBaxH-
HBL B 3aTPyOHOE NMPOCTPAHCTBO HATHETAOT ra3 (Bo3AyX), NoKa AaBJe-
HHe He JOCTMTHET MaKCHMAaJIbHOTO 3HAYElMS Prax A YCTaHOBJIEH-
HOM KOMIIpECCOPHON yCTaHOBKM. 3aTeM >KM/KOCTbIO, KOTOPYIO 3aKa-
yyBaeT HACOCHBI arperar, NpOTAJIKWBAIOT HaxoJAumMiics B 3arpy6b-
HOM IIPOCTPAHCTBE a3 K OauiMaky HacoCHO-KOMIIPECCOPHBIX Tpyo.
[Ipu cHMXeHUN HaBJeHUs Ha BbIKMIE HACOCHOIO arperata HUXe Prax
KOMIIPECCOPHOIM VcTaHOBKOH cHoBa HarHertawT ra3. llpu paBieHuu
Pmax KOMIIDECCOD OCTRHAaBIMBAIOT M CHOBAa BKJIOYaloT B paboTy Ha-
COCHbIH arperar.

Yepenosaline paboThl KOMNPeCCOPHOM YCTAaHOBKM M HACOCHOro
arperata MpoBOJSIT /10 MOMeHTa Bbixoa rasa vepe3 bammak HKT. B
MOMEHT, KOrja liepBast rasoBast nadka Hayana nogHuMatscst o HKT,
33 CYeT CMJI HArHETaHWs W DHePrUd pacUIMPSIONLErocs rasa IpoUCXo-
aat Boibpoc Haxoasuneitcs 8 HKT xuaxkoctu u npopbiB rasa. Jto
MOXET CONMpPOBOX/JATLCH CO3XaHMEM pe3KOil [enpeccMd Ha TUIACT.
Brixox nocnenyloumx nayek xMAKOCTH M Ta3a TaKKe COMPOBOXIaeT-
csi BoiOpocoM. IIpn nopMasibnoit paboTe KoMIIpeccoplioit yCTaHOBKM
W peryJiMpoBaHMM BbIXOJa Ta3oXUAKoOcTHOH cMecu u3 HKT ombiT-

Ta6anua 196

Tny6una cruxerms YPOBHA BOIb! KOMIPECCOPOM METOAOM MEPEKMOYEHHA NOTOKA
Tpr HKT puamerpom 73 (uncamtens) u 60 MM (3HameHaTes)
—

[oxasatens JaBienne xoM- JlHaMeTp KOJIOHHB, MM
npeccopa, MIla 146 168
CHinxenme yposna npw sakauke 8,0 600,670 670/700
Ta3a B Jarpy6uoe mpocTpancTso 10,0 750/840 830/890
Hononnnrensnoe CHIDKEHHE 8,0 600/670 670/700
YPOBus npy sakauke raza 8 HKT 10,0 750/840 830/940
Obimee crinxenne YPOBHSA 32 IBa 8,0 1200/1340 1340/1410
NPrema 10,0 150071680 | 1660/1830
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Puc. 19.6. Cxema HarHeTauug
Q B CKBAXKHHY BO3AYUIHRIX 13-
Y€K IS CHHXEeHHA RaBNenng
Ha 3aboit:

1 — KOMIpeccop; 2 - wacoc.
s 1 UBl arperar; 3 — eMkocTs ns
BOAR W.TH BOJIOBOL; 4 — g§.
PATHRIH KMamaW; 5 - ycrpe
CKBLKMHH, § — WTylepuas

4 KaMepa; 7 — BOAa; 8 — ra3

7 ]

MBI RAN
|1
W

NMENNNENMNMNNN
|

HBIM MACTepaM YHAeTCsl ONMCBIBAEMBIM CI1ocob6oM oCyllecTBUTb Npo-
AYBKY CKBaXXHH rasoM riybuHoit 6osee 2500~3500 M. .

Wnorpa nns cosmanus KpaTKOBPeMeHHBIX, HO Pe3KMX AeNpeccHH
Ha TJIACT B CKBAXXHMHY 3aKayMBalOT TOJbKO OAHY MayKy rasa M MNpo-
IABJIMBAIOT ee Mo OalllMaka HacOCHO-KOMIPECCOpHbIX Tpy6. Pacli-
pAlOLMiic ra3, Kak roplueHb, Bbitankupaer xuakocts u3 HKT,
BcneacTsue yero y Gammaka HKT BosHukaer 3o0Ha noHuKeHHbBIX
NABJIEHMIi, YBEJTMYHBAETCS AENPECCHs! Ha IJACT U CO3AAlOTCs yCJIOBHA
IUIst TIPMTOKA XMAKOCTH M3 IIacTa. B mnocliexyiouieM XHAKOCTb M3
3atpy6roro npocrpancrsa sanonnut HKT u ycranoBuTcst Ha KakoM-
TO YPOBHE, J€NpPeccHsi Ha IJIACT YMEHbLINTCSL.

IIpn oTcyTcTBMM npuTOKa Onepauqs Moxer OblTh noBTOpEHa HE
OIHOKpaTHO. B riy6okuX cKkBakMHax c MoMObIO ofHOi ra3oBOM
Mayky He YAAeTCs MOJYYMTh MAaKCHMaJbHYIO AENpeccuio, HO 9K
IUlyaTallMOHHas KOJIOHHA W TUIaCT NpeTepreBaloT GoJibuive 3HAKOME”
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eMEHHBIE HArpy3KkH, KOTOpble MOryT ObiTh NpHuMHOW AedopMauuu
onoHHEL II03TOMY mepen MjiaHMpOBaHHEM W OCYLIECTBJEHMEM MpO-
jecca AOJIKHO OBITh TiIATeNbHO M3YYEHO COCTOSHME CKBaXKHHBI.

B AMTepaType OnMcaH OIBIT UCHOJL30BaHHS KOMIIDECCOPOB HU3-
xOT0 JABJIEHHSl JUIS CO3ZaHMsl BO3AYWIHBIX MNOAYlIEK B 3aTpyGHOM
npocTpatcTBe. OCobeHHOCTBIO NpoLecca SBJSETCS HaludMe BO3AY-
xocbopHoit 6aTapen, B KOTOpYIO HAarHeTaeTcsi BO3AYX KOMIIPECCOPOM
o1 HeGOJMBLUIMM [aBJieHMEM M OTKYAa OH 3aTeM BBITECHSETCS B
CKBaXHHY.

OnuchiBaeMbIM Cr1oco60M MOXHO NPOBOAMTH 3aMelleHHe >KHUIKO-
CTH BO3AYXOM C MOMOIIBIO EMEHTUPOBOYHOrO arperata B CKBaXKHHaX
moboit Tay6uHbl. /N aToro Haao UMETh BO3AYXOCOOPHMK Heobxo-
juamoit npodnocti. OT obbema BO3Ayx0cOOpHMKA 3aBUCHT BpeMsl
npoBezneHns npouecca. YeM Gosbuie o6beM CKBaxMHBI, TeM 6oJblie
npu JaHHBIX o6beMe BO3nyxocOopHMKa M AaBJeHHHM BO3gyXa Tpeby-
eTCs BpeMEHH Ha OCyLIeCTBJIEHHe npolecca.

Meron pacyeta cBoAMTCA K chaeayioutemy. [nybuna cHuxeHus
yposHst H,, MoxeT GbITb onpernesieHa U3 BbIpaXkeHHs

- Vo, Hen — Sukr
H, =08 s+p+V,,_p[1 S+S..m-]’ (19.13)
* 108

rae 0,8 — xoadduiMeHT noTeps, ONpeleseHHbI 3KCIepUMeHTalb-
HEIM 1yTeM; V, — of6beM Boabl, 3aKa4MBaeMOM Ha BO3AYUIHYIO
noAymKy, M>, S — MJIOWAAb Ce4eHUs KOMbLEBOro MpOCTPAHCTBA, MY
H, - BbicOTa BO3AYIIHOH MOAYIUKM Nepel 3aKayKoW BOObI, M; P, —
IaBJIeHHE BO3AYyXa B KOJIbLEBOM I[IPOCTPAHCTBE Iepell 3akauykoi BOIbI,
MIla; p - nnoTtHocTb BOmBL I/cM’; Syyr — IUIOMAAbL BHYTPEHHEro
Ce4EHUs] HACOCHO-KOMIIPECCOPHbBIX TPYD, M”.

Uucno onepauuit n 110 HarHeTaHMIO BO3LyXa KOMIIDECCODOM Ma-
7O MOIHOCTH M NPOJABIMBAHUIO €0 HACOCHBIM arperaTtoM AJIst Co3-
A3HHS BO3AYLUHOH MOAYIUKH B CKBaXKMHE OIIPEAENsIOT U3 YPaBHEHHS

10ty p?
n=2"_"xlFx
Vi (19.14)

Tae V, - obbem 1 M KOJbLEBOrO NPOCTPAHCTBA, M’; Py — KOHEYHOE
AaBneHWe BosayMIHON noayiwikd B ckBaxuue, MIla; p — nmoTHoCTh
Kuakocty, r/CMa; V. — obbeM BosayxocbopHolt 6aTapen, M3 De — pa-
04ee napiieHre komnpeccopa, Mlla.

O6wa npogonxutensiocts (B 4) npouecca

T= nt/60,
The ¢ ~ Bpemst oxHOM OnepallH, MHH.
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ITpoMbic/ioBbIe faHHbBIE NOKa3kIBAIOT, 4To nipu V, = 0,75 M° i pe =
= 1,0 MIla nasa cosnanust Bo3AyLIHOM noxyurkd B 146-MM Kononpe "
63,51-mm HKT ¢ nobasnennem 8,0 Mlla norpe6osanock 80 onepa-
uui, Ha yto GbUlo 3aTpadeno 6,7 4. Kommpeccopom YKII-8-80 514
pa6oTa Gblna Gbl BhimONHeHa 2a 1,5 4. Ho yuuTsIBasi, 4T0 B yciopusx
6esnopoxbst nocraBka Tspkenoro YKII-8-80 cesisana ¢ 6onbummp
3aTpaTaMM, Ha OTAEJbHBIX Pa3BeJOUHBIX CKBaXKMHAX HCMNOJb30BaHue
OnKcaHHOro cnocoba 3aMellleHUsi KUAKOCTH BO3AYXOM MOXKET GbiTh
DKOHOMUYECKH M TeXHONOrUYeCcKH He ONpaBAaHo.

3aMeTuM, 4TO 3TOT crnocob Mo3BosseT CO34aTh BO3AYUIHYIO mo-
AYIUKY BO BCeM 3aTPyOHOM NPOCTPAHCTBE U YTO NOCJICAYIOUUM BhI-
6pocom xuakoctu n3 HKT moryr 6biTb cO34aHbI YCAOBUSL IS 1o
HOrO OCyIleHHUs CKBaXKMHBL, T.e. MAKCUMAaJbHOH JAeNTpecCcUy Ha ITacT.

Aspuposanue ycudxocmu. CxeMa nOAKMOYEHNsT 060PYAOBaHHS K
CKBaXXMHe NPU IPOBe/leHMN a3pHUpOBaHUs NokadaHa Ha puc. 19.7.

Texnosorn4eckasl cxeMa Npolecca BKIIOYaeT clelyioline omnepa-
LMK

NPOMBIBKA CKBRXKHHBI;

NMPOMBIBKA CKBAXKMHBI adpHPOBaHHOMN JXHAKOCTHIO IIPH COBMECTHOM
paboTe KOMIIPECCOPHON YCTAHOBKM M HACOCHOIO arperara;

NPOAYBKA CKBAXKMHBI IA30M.

OcyurectBnenune 1pouecca TpebyeT ocoboro BHUMaHMS, TaK Kak
BO BpeMsi paboTbl BO3MOXHO €ro HapylueHue, o6pa3oBaHHe Ta30BbIX
nayek, HaJMyue KOTOpbIX NpuBeAeT K Heo6XOAMMOCTH NDepBaTh
npoliecC BCJIEACTBHE BbICOKMX [aBJeHHIl Ha yCTbe M HadMHATh €ro
32HOBO.

ITpouecc a3pupoBaHUsI HauyMHa€TCs NPOMbBIBKO CKBa>XKMHbI Ha He-
CKOJIbKMX peXuMax [IJISl ycTaHOBJIEHMSI 1OJa4y HacOCHOTO arperara
NpyU pas3JMyHBIX AAaBJEHUAX. 3aMeTHM, YTO MaKCHMMajabHOe AaBJeHHe
NPOMBIBKM a3DMPOBAHHOM KMAKOCTbIO He JOJKHO ObITh Bbille MakK-
CUMaJbHOTO JaBJleHHsl KOMIIpeccopHoi ycTaHoBkd. IloaToMy B pac-
yeTax, KpoMe JaBJ€HHS Ha NpeofOJieHUe CUJI TPEHUs] NPH IBHUKEeHHH
XKHIKOCTH, HeoOXOANMO YYHTbIBaTh IJIOTHOCTh a3pUPOBAaHHOM KHA-
KOCTH, TIoCTyNaiouleit B ckBaxuny. Hanpumep, B ckBaxute rayonuHoi
2500 M, 3amoJHeHHOU! BOAOI, NMpPH AOCTHXKEHHM MJIOTHOCTH aspHpO-
BaHHO#1 xuakocTy, pasHoi 0,9 I‘/CMB, nepenaj Mexay AaBjieHHeM B
Tpy6ax u 3aTpybHom npoctpactse OyaeT okono 2,5 MIla. B cBsisu €
3TUM B Ha4yaJIbHbIA NEepuon, A0 BbIXOAa adpPUPOBaHHOM KMAKOCTH H3
CKBaKMHBI, PacXo/ ra3a MMHHMAaJbHbIil, YBEJINYMBaIOT €ro IJjasHO C
y4ETOM CKOPOCTH JBHXKEHHS XUIAKOCTH B CKBasKHHe.

W3BecTHO, 4YTO a3pHpOBAHMEM MOXHO [OBECTH CpeAHIol0 MJIOT
HOCTh ra30XHMAKOCTHOM cmecu npo 0,3-04 r/CM3_ Hanyuve TakoH
KUAKOCTH B CKBaXKMHE T[103BOJISET MCIIOJb30BaTh MOUIHOCTH KOM-
NPeccOpHON YCTaHOBKY AN TOCAeayioulei NpoayBKU CKBaXKMHBI Fd”
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puc. 19.7. Cxema 0GBA3KH @
ofopyaoBaHHs TPH TpOBe-
€M aDPHPOBAHHA KH/TKO- 6

‘17": komIpeccop, 2 — Hacoc- 5 1
pwit arperat; 3 — eMKocTb
na BOABI MM BOJOBOZ, 4 -
obpaTHbUl K1anam; 5 — yctbe
CKBLKHHBL, 6 — ITyuepHas
kaMepa

30M, OpHako crenyeT OTMETHTh, YTO INPOAYBKAa CKBaXHH T[JIyOHHOIR
6osee 2000 M rasoM NMPOBOZUTCH B MCKJIOUMTENbHBIX CIY4asX, MpH
9TOM yYMTBIBAIOT KaK pacyeTHble, Tak M (haKTHYecKHe XapaKTepucTH-
KU 3KCIIyaTauUOHHBIX KOJIOHH.

Cnoco6 aspupoBanMsi KMAKOCTM NO3BOJSIET IJIaBHO CHHMXKaTh
AaBlenne Ha 3a6oit B rybokMX CKBaKMHaX 33 HEMPOAODKUTENLHOE
Bpems.

CHuxeHne ypoBHS KHUIKOCTH KOMIIPECCOPOM C TTOMOLIBIO MyCKO-
BbIX OTBepcTHIl MOXKHO 6bI0 6bI CYMTATh Pa3sHOBHAHOCTHIO criocoba
43PMPOBaHUS, €CJIM He YYMThIBATh BHITECHAIOILYIO CIOCOOHOCTDL 3aKa-
MBaeMOro B CKkBaXMHY rasa. JInsi mpoBeleHMsl 9TOTO Ipollecca HeT
HEO6X0AMMOCTH B HACOCHOM arperate. A3pMpOBaHHE OCYUIECTBJISAETCS
de€pes orBepcTusa (kaananb) B HKT. 3ToT npouecc ofbenusier Bbl-
TeCHsI0L1Y10 CMOCOGHOCTL HarHETaeMOro ra3a M CHUXeHHe MUIOTHOCTH
CMecH KHUAKOCTH U rasa.
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AdpupoBalive ABHXKYUIETOCS MOTOKa obJeryaer €ro IBHKetue,
yMeliblIaeT JaBleHME HATHETaHWs Ha KOMIPECCOPHON ycTaHogke,
CO3/1a€T YCJIOBMS JIIS MPOJIBMXEHUA Tasa K CJeAYIOUIEeMY OTBepCTH.
TakuM o6pasoM, mnpolecc NPOAOJIKAETCH A0 NMOMYYEHMS 3afaHHbrx
napameTpoB.

B KauecTBe Jerkux >XHAKOCTeH NPHUMeHSIOT OypoBoii pactsop
MJIOTHOCTBIO GoJee HHU3KOM, YeM TJIOTHOCTh PacTBOPa, HAXOISLLerocs
B CKBaXKHHe, BOAY, HE(Th.

Jlnst BbhinosnHeHHs: paboT No BRI3OBY NPHUTOKA B KauecTBe Gojee
NErKyX JXKUAKOCTeH MOryT ObiTh MCNOJB30BaHbl AKuAKOCTH [IT-1 y
Ir-2.

HKuaxocts TT-2 npencrasisier coboit BoaHbIH pacTBOp motamra, a
suakocth I1T-2 - Boawblid pacTBop noTawa ¢ gobaBkoit HT® uy
O3/1M. llpu cmemusanum xuakocty III-1 ¢ niactoBoit Bonoid
KalblMEBOrO0 THna MoryT obpasoBbiBaTbea ocaaku CaCOi Tlpu
cMelvBainn Kugakocty III-2 ¢ nnacToBbIMM BOAAMM JIIOOBIX THMOB
HEpaCTBOPUMBIC B BoJe ocalku He obpasylotcs. IlpuMeHenne xuako-
ctu IT-2, xak obecneunBatoureit Haubosibliiee yBeIWYeHHE NPOHU-
11aeMOCTH TJIMHUCTBIX KOJUJIEKTOPOB, NIPEATIOYTHTENbHEE.

[Ipuroropnsior xuakocts II-1 nyTeM pacTBopeHHst B TeXHHYe-
cKol BoAe HeoOXOAMMOro KOJMYeCTBa MOTalia M IOCJEAYIOLIEro OT-
CTOs1 pacTBOpa B eMkocTH B Teyenue 2—10 u. C yyetoM BJIaKHOCTH
noTalia, A0 NPUrOTOBJEHHMS Ha PacTBOPHOM y3Jie HeoHX0AMMO Ipo-
BecTH NpobHOoe NMPUTOTOBJieHME pacTBOPa B NabOPaTOPHDBIX YCJIOBHSIX
U ornpezeNnTh TpebyeMoe KOJMYECTBO BJIXKHOro mnoratna (U3 nocTy-
NuBLIEH NapTHH) 1UIs OJydeHMsl pacTBopa TpebyeMoii IJIOTHOCTH.

OpuenTupoBoutbiif pacxos G, (B KI) NoTallla Ha NpUTOTOBJIEHHE
1 M® pacTBOpa Tpefyemoil mIOTHOCTH pp (B T/cM>) onpenensercs Mo
dopmye
Gy = (pp — 1)1500. (19.15)

Hanbonee uenecoobpasHo roToBUTh NePBOHAYANbHBIN PacyeTHbIH
06beM KOHLIEHTPUPOBAHHOIO pacTBOpa MOTalla, HanpuMmep [JIOTHO-
cThio 1,5 r/cM’, Ha pacTBOpHOM y3Jle, a 3aTeM JOCTaBJsAThL ero Ha
CKB@XHHBI KycTa ¥ pa3baBJIsiTh Ha MecTe NpUMeHEeHHs! BOLOH 10 HE
06xoauMoil MJIOTHOCTH. MOXKHO NPUIOTOBUTL PacTBOP Heo6XOAMMOH
NJIOTHOCTH M3 CYXMX pPeareHTOB HenocpeaCTBeHHO Ha CKBaKHHE.

IpuroToBnetre pacTBOPOB MOTAlIa OCYLIECTBJASAETCS C MOMOLIBIO
ruapoaxktuBatopa (puc. 19.8) no aAByM TeXHONOrHYECKHM CXEMaM.

[lo mepBoit M3 HUX pacTBOP MOTAlIA MPULOTOBJSIOT € MOMOLIBIO
OHOTO 11IeMEHTHUPOBOYHOro arperata, Hanpumep ¥ HB160x40.

OnuH 13 MEPHMKOB 1{eMEHTMPOBOYHOIO arperata cielyeT 3anol-
HUTb Bojoit (B ofbeme 1-2 M), KOTOpast 3aTeM M3 MepHHKa MoAacT
cs1 BoASIHBIM HacocoM 1B B ruapoaxkrtuBaTop mnoj ZaBJIEHHEM 0,8~
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Puc. 19.8. TwapoakmHBarop:
1 - rafixa moJxuMHas; 2 — conno, 3 — NMpokJIanka; 4 — KOJbLO pery.upyollee; 5 —
KOpIyC IHAPOAKTHBaTOpa, 6 — 3KpaH

1 MIla, oTkyaa nocrynaer B npueMHbiii 6a4yok (yCTaHOBJIEHHbIH Ha
rpyute). V3 npuemuoro 6auka Bona 3abupaercst Hacocom 9T uemeH-
THPOBOYHOrO arperaTta ¥ BO3BpALIAETCs B YIOMSHYThbIK MepHuK. Ta-
KHM 06pa3oM OCYUIECTBJISIETCS LMPKYJISAUMS BOABI IO 3aMKHYTOMY
KOHTYpY.

[Tocne ycranoBneHMsi UMPKYJNSLMKM BOABI B NPHeMHBIN 6adyoK mo-
CTENeHHO cJiedyeT 3achbilaTh MOTAll U3 MEUIKOB [0 AOCTHIKEHHS He-
06X0AMMO NNOTHOCTH €ro BOXHOTO PacTBOPA.

Hpyras cxema npeaycMaTpuBaeT co3jgaHpe aHAJIOTHYHOM 3aMKHY-
TOM LUMPKyJNALMM KMAKOCTH M IIPUrOTOBJIeHHe pacTBOpa MoTama C
TOMOLIbI0 ABYX arperatoB. [Ipu 3ToM Ha 06OMX arperaTax MCHOJNb3Y-
I0Tcst To/IbKO OCHOBHBIE Hacockl THMa T.

O6beM nopuuu KOHLEHTPUPOBAaHHOrO pacTBOpa MOTalua, Heobxo-
AMMBI 17151 npuroTosJeHust TpebyeMoro o6beMa pasbaBiieHHOro pac-
TBOpa Ha CKBaxuHe, paCCYUTBIBAETCS MO dopMyie

Vi=V, -V, (19.16)

fne V,, V, — obbeM KoHIeHTPHpOBaHHOrO M pa3baBNeHHOrO PacTBO-
POB coorserctBeHHO, M>; V, — o6beM BoAbl, HeobXoaumoit a1 pas-

dBJIEHHU s KOHLIEHTpHMPOBAHHOrO pacTBOpa IMoTalla A0 Tpe6yeMoi'1
HJIOTHOCTH,
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31€Chb Py, Pp — MNOTHOCTb KOHLEHTPUPOBaHHOrO M padbaBiieHHorg
PacTBOPOB COOTBETCTBEIHO, I'/CM’.

IIpurotosnenne xuakoctu [IT-2 aHanorMyHO NPUrOTOBIEHMIG
aunaxoctd [IT-1. B otimune ot IIT-1 B coctaB xuaxoctu IIT-2 po-
nosuutensHo Bxoqut HTD (O3AD) B komuyectse oT 10 10 30 kr
Ha 1 M° pasbasnentoro pacrsopa notama. HT® (O3D) cienyer
pacTBOpMTL B pa3bapeHHOM MM KOHUEHTPUPOBAaHHOM DacTBOpe ¢
y4eTOM YKa3aHHOTO COOTHOLIEeHHUS,

ITpakTuKa OCBOEHMSI CKBaXKMH BO3LYXOM CBOAMTCSI K CJelyiolije-
my. B ckBaxuiy nepen ocsoeHuem cnyckaercs kKonoiHa HKT ¢ nyc-
koBbiMy MydTamu, Koneuw HKT obopynyercss BOpoHKOH M ycTaHas-
mmBaeTcsi Ha 10—50 M Bbilze MHTepBaa nepdopaluu.

IlMaMeTpbi O0TBepCTHH MYCKOBBIX My(dT U rnyOHHBE X YCTaHOBKU
noabupaiorcs no tabn. 19.7. lpu atom Tpebyemyio rnybuny h, cHu-
XKEHMSI YPOBHS XXHUIKOCTH B CKBaKMHE MOXHO ONpPeNesUTb Mo ¢op-
MyJie

3
hx:h_(pm_Ap_pc6)10 , (1918)
p

rae h — raybuHa KpOBJMW MJAcTa, M; Pp; — [JIACTOBOe [JaBJieHHe,
Mlla; Ap - menpeccusi Ha naact npu ocsoenuu, Mlla; pg — napie-
HUe B cOOPHOM KOJJIEKTOpE NpU OCBOEHMH Mogayeil KMIKOCTH B He-
ro (Ipy Nnofaye B NpUEMHYIO EMKOCTb Peg = 0); p — MJIOTHOCTD SKHA-
KOCTH B CKBa)kKMHe TIpu npoayske BosayxoM (p = 1,0 r/em®); 10% -
K03 pullMeHT A5 COTNacoBaHUA €AUHMI U3MePEHHUS.

Hanpumep, npu TpebyemMoit ry6uHe CHIKEHHS YPOBHS >KHMAKO-
cm 1260 M nyckoBble My(Thl ycTaHapiuBaioTca Ha ray6unax 600,
800, 1000, 1150 u 1260 M; npu cHmxkenuu xo 1500 M — 600, 850,
1100, 1300 1 1500 M; npu cHukeHun o 1400 M — 600, 830, 1060,
1240 n 1400 M.

[Ipy Heo6XOAMMOCTH CHMIKEHUWSI YPOBHS JKMIAKOCTH B CKBaXHHE
10 KpoBaM BeKpbiToro nepdopauueii niacTa, HuxHiolo no Tabanue
nyckoBylo MydhTy He cmyckaloT (ray6MHBI criycka ee M HHXKHETO
koHua HKT coenaxator).

IMocste c60pky BHIKMAHOM JMHUN B NPHEMHYIO eMKOCTh nin c6op-
HbIl KOJJEKTOp M BbIyCka 4yepe3d Hee rasa, Hakolupluerocs B MEX-
Tpy6HOM IPOCTPaHCTBe, CKBakKMHa 06BsI3bIBaeTCs KomipeccopoM. 11pH
3TOM BO3lyXONPOBOL K YCTbCBOH apmaType NoncoenuHsieTcs 4epes
ycrpoiicteo M40M2 (puc. 19.9 u 19.10). Tlocne sakpenyeHus ycT~
poiicTBa MPOBEPSIOTCA JNETKOCTh M MJIABHOCTh NOBOpOTa NpobkH €r0
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Puc. 19.9. Ycrpoiicrao M40M2 naa Geaonacuolt paGoTsl ¢ BO3AYXOM Ha CKBAYKHHE:
1 - wryudpyowuit kpa; 2 — TpolfiHux; 3 — NepeBoAHHK; 4 — ManoMeTp; 5 — obpart-
HBI KJanaH; 6 — OTBOA JUIA MOJKTIOYEHHS BO3AYXOMpPOBOAA

kpata. IIpu noBopauuBanuu NpobKH ¢ GOJBIIUM YCHIMEM MJM pbIB-
KaMM KpaH 3aHOBO CMa3bIBAE€TCs ¢ pa3spaboOTKOW U perynupyercs.

I[lpu 3akpenJieHHn KU packpernieHnM GbICTPOCHEMHBIX COENMHEHMM
nox ycrpoiicteo M40M2 ycranaBauBaeTcsi noAcTaBKa M CHUMaeTcst C
HEro MaHoMeTp.

B cnyyae 06Bs3kK AN OcBoeHMs nocie Gypennst u Apyrux paboT
IONyCKaeTcsl ITYLUMPYOWMH kpaH ycTporictBa M4A0M2 ¢ manomeT-
pOM TOAKJIOYATh K OAHOMY YCThEBOMY OTBOAY MeXTpy6HOro npo-
CTpaHCTBa, a OOpaTHBIH KNanaH ¢ BO3AyXONPOBOAOM — K ADYrOMY
OTBOAY TOTO e NPOCTPaHCTBa.

[Ipn atom nepeBoAHMK OT WITYLMpPYIOUIET0 KpaHa K ¢iaHLy A1
KeH MMeTh NPOXOAHON JMaMeTp He MeHee 50 MM.

BosnyxonpoBsoi MCHBITBIBAaeTCS Ha repMeTUYHOCTh B CJeAylouleM
nopsaKe:

a) 3aKpbIBaeTCSl YCThEBasl 3aJBUXKa, K KOTOPOH NOAKJIOYEH BO3”
AyXONIpOBOJI, 3aMyCKaeTcsl KOMIIPECCOp M MeJieHHbIM 3aKpbITHEM
c6pacbiBalollero BEHTHs Ha €ro BO3AYWHONH kopobke co3gaercs B
BO3/lyXONpPOBO/E AaBjeHHe, MAKCMMaJbHO OXHMaaeMoe Npy ocBoeHHH
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Puc. 19.10. PexoMenayeMble cxembl 06BA3BKH yCTbSl CKBAXHH 115 OCBOEHHS BO3AY-
X0M:

1 - Boasyxonposoj; 2 - ycrpoiicteo MAOM2; 3 - ofpatneiit kiaman, 4 Manomerp;
5 - wrymupymownit kpaH A8 Bbifycka BO3AYXa; 6 — MHHHA B IPHEMHYIO CMKOCTb HIH
B CHCTeMy cbpoca

Bosgyxom: 8,0 MIla — upu npumeHeHun xoMnpeccopa YKII-80 u
10,0 MIla ~ npu npumeHeHUH KOMIpeccopoB 6ojiee BHICOKOTO JaB-
JeHus;

6) cHuKaeTcs naBieHHe B BO3AYXOIPOBOAE OTKPHLITHEM cOpachi-
BAIOUIMX BeHTHJICH Ha HeM M BO3AYLIHOH KopoOke KOMIIpeccopa.

Ilpu Hanmumu yTeyek, nocie MX ycTpalieHHs TIPOBOAST MOBTOP-
Hble HCTBITAaHUS 1OBBILEHUEM U CHATHEM [aBJEHUsS B BO3NYXOIpO-
BOJE ¢ noMoulbio yKa3aHHbIX BeHTHJIeH 6€3 0CTaHOBKM KOMIIpeccopa.

Jns wayana 3akauky BO3NyXa B CKBaXKMHY OTKPbIBAIOT YCThEBble
JAABMKKM, K KOTODBIM TOAKJIOUCHB{ BO3AYXOIPOBOA W BbIKHAHAS
JMHNS, M 3aKpbiBalOT cOHpachiBalOUIMe BEHTHIM Ha BO3LYXOIIPOBOAE M
BO3aywHoM kopobke 1ipu paboTaloieM KOMIIpeccope.

lponssoaurenshocTs koMiipeccopa (4UcI0 060POTOB Bana JIBHra-
TeNst) 1St BO3MOXHOCTH JOCTMXEHMS HCOOXO/MMOM JenpeccMu u
YCKopenus pabor NOJICPXUBACTCS B COOTBETCTBHH C NMaCTOpTHBIMM
AantibivMu (aas YKII-80 — 8 m®/mun npu 1100 06/Mun).

POM3BOANTENBHOCTL 3akaykd BO3AyXa nocie cpabaThbiBaHHs
HHKHel myckoBoit MyGTH A0MKHA COCTABASIT:
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He MeHee 3 4 — NpU HaNMHYUM NPHUTOKA U3 MJIACTA;

He MeHee 1 4 — MpH OTCYTCTBMM NPUTOKA M3 IJIACTA.

Hpou6y HedTH 0T§npamT yepe3 NMpobooTGOPHBIN KPaH, ycTanop-
MeHHbIA Ha BBIKMAHOW JIMHUH, MOAXOAS K HEMY C HaBETPEHHO cro-
POHBL.

He nosxuee 15 MUH mocne ocTaloBKM (BBIHYXAEHHOH WM mocye
OKOHYAHMSl 3aKa4YKH BO3/yXa) MOJHOCTbIO (0 OTKa3a) OTKPhIBaioT
WTyuUpyommit kpat ycrpoiictsa M4AOM2 ans Bhimycka Bosayxa (ra-
30BO3AYIIHOHA cMecH) M3 CKBaXuHbL. Boaayx M3 cxBaxuHbl Bhinyc-
KalOT NOJTHOCTBIO, MPOCJTEAUB MO0 MAaHOMETPY 3a CHHXKEHMEM IaBjie-
HUS B CKBaXKMHe 10 aTMOC(EepHOro.

3axuraTp ras Ha cpakese IONYCKAeTCA TOJbKO MOCJ€ BHINYCKA ra-
30BO3/IYIIHOM CMECH €O CHM>KEHHeM JaBJieHUsl B CKBasKMHE IO aTmo-
cepHoro W JONMOMHMUTEIBHOH BBIIEPKKHM CKBAXHHBI B OTKDBITOM
COCTOSIHUY B TeueHue He MeHee 0,5 u.

[locnie cHmXeHMSl AaBjieHHs! B CKBaXKHMHE [0 aTMOC(EPHOro OHa
MoxeT OBbITb 3aKpbiTa 3aJBMXXKAMM MJM NOAKTIOYeHa K HedTecbop-
HOMY KOJUIEKTOpY 4epe3 oOpaTHbIH KJanaH MpH OTKPBITHIX 3alBHX-
Kax Ha 3TOM OTBOJeE.

19.4. OCBOEHME CKBAKHUH C UCITIOJIb3OBAHUEM IIEH

CyulHoCcTh BbI30Ba NPHTOKa ¢Jiouia M3 MPOAYKTHBHOIO NJacTa
COCTOMT B 3aMeHe uMemollefics B CKBaxkMHe XHiaKocTH (rocsie Iep-
dopaliMu) Ha AByXdashyio neHy. B kauecTBe uAKOCTH MOryT ObiTb
6ypoBble pacTBOpbI WK Boaa. OnHako npuMeHeHHe neH MoxeT ObITh
H3JIMITHUM, eCM NPUTOK (UIoHaa M3 IJlacTa NPOMCXOAMT TIPH 3aMe-
He OGypoBOro pacTBOpa Ha BOAY.

BbI30B NpHTOKa KMAKOCTH M Tasa MOeT OCYLIECTBJISTLCS ABYMA
criocobamu:

¢ npuMeHeHueM AByxdasHoit meHsr,

C 0aHOBpeMeHHOH 04MCTKOM NMpu3aboifHOM 30HBI MiacTa € [1OMO-
LIbIO MEH.

Hanuuue IIAB B xuaxoctu (Boxe) pe3ko CHHKaeT CKOpOCTP
BCIIIbIBAHMS TY3bIPbKa ra3a, YBEJIMYHBAET MpPOYHOCTh obHojouex Ny-
3bIPbKOB, ciocobcTBYeT 06pa3oBatuio Hosiee MEJKMX NMY3bIpbKOB ra3d,
NpPensiTCTByeT KOanecUeHUHH — CJIUSHHIO OTAeJbHbIX MeJKHUX Iy~
3bIPLKOB rasa ¢ obpasoBatHeM 6osiee KPYIHBIX,

Ieiicteue IIAB Ha CcKOpocTh [ABMKEHMsi TMy3bIpbKOB, TO
A H. Opymkuny, cBoautes K cieayouemy. Monekyant [TAB, ancop”
61pOBaBLIKECs] Ha NMOBEPXHOCTH My3bIPLKOB, TIPM ABHKeHUH Mocyel”
HUX B KHUIKOCTH CHOCSTCSI TeYEHHEM K «KOPMOBOi1» yacTH My3bIPbKa-
Beneactsue Haxonsenus IIAB Ha «kopMe» mysbipbka TaM CHHXAET®

384



csi IOBEPXHOCTHOE HATsIXeHHUe. TaxuM o6pa3oM, NoBepXHOCTHOE Ha-
KeHHe B BEPXHeH 4aCTH My3bipbKa CTaHeT Gonbliie, YeM B HIXHeil,
Brosb MOBEPXHOCTH My3bIPbKA HAYHYT NeHCTBOBATH CHIIbI, CTPEMsi-
qecs BBIDOBHSATb IIOBEPXHOCTHOE HaTsiKeHHE M MPELOTBPATHTL
na_nbneﬁmnﬁ cHoc Monekys IIAB B «kopMOBYIO» 4acTb My3blpbKa.
JTH CHIIBI TOPMO3ST ABHxenue Monekyn IIAB no nosepxnoctu my-
3pIpbka, CHHXKasi MOABHKHOCTb €r0 MOBEPXHOCTH.

fipn AMamerpe my3bipbka 1,2 MM CKODOCTbL €ro BCMAbIBaHMS B
JMCTHTHPOBaHHOA Bolte coctasasier 30 cM/c, a B 1%-HOM pacTBOpe
AB (cynbdonon, JICPAC) chuxaer ckopoctb 10 8 cM/c, Te.
moutd B 4 pasza. C yBequyeHMeM AuMaMeTpa my3slpbka 10 4—5 MM
aeKT CHUXEHHS CKOPOCTH BCIUIBIBAHHUS HECKOJIBKO YMEHbLIAETCS.
O/lHaKO ¥ B 3TOM CJIy4Yde CKOPOCTb BCILIbIBAHHS ITy3bIPpbKa B DacTBO-
pe [IAB nHaMHoro MeHblile, YeM B YHCTOH Boje. DblL10o ycraHoBieHo,
yro B obmacTH 3HavyeHHi uncna Pefinoabica 1 < Re < 200 ckopoctb
BCIUIbIBAHMS My3bipbka raza B pactsopax IIAB u crabunusaropos
(KMIL n OCII) npsiMo mponopuuoHajbHa AMaMeTPy IMy3bipbka H
06paTHO MpPOTOPLHOHAJbHA KOPHIO KBaAPaTHOMY H3 BS3KOCTH pac-
TBOpA.

Iepexonst oT paccMOTpeHHUsi cBOGOAHOrO BCIUILIBAHHMS eAMHUYHBIX
NysLIPbKOB K TPYTMIIOBOMY MOAHSITHIO My3bIpbKOB B CKBaXKHe Ha
fobUIHE PACCTOSIHHS, HEOOXOAMMO YUUTBIBATD CJENYIOLINE MOMEHTBI,
KOTOpble YCIO0XHSIOT MPOUCXOASIINE SIBIeHHS:

My3bIpbKH 0 Mepe BCIUILIBAHUS YBEIHYHBAOTCH B oObeMe BClen-
CTBHe YMeHbUIEHHS TMAPOCTATHYECKOrO /aBJIeHHs CPelbl;

Ny3bIDbKH BCILJILIBAIOT B «CTECHEHHbIX> YCJOBHSX TPYIMaMH, 3a-
MeAnss cBoe ABUXKEHHE,

BCILJIbIBAHUE MY3bIPbKOB MPOMCXOANT He B CIIOKOHHON XMAKOCTH,
4 B IBIXKYIIMXCS B Pa3HbIX HAlMpaBJeHUsIX MOTOKAX.

Takum obpasom, TIAB B obbeMe aspupoBaHHON BOABI B CTBOJE
CKBaXXHMHBl CHMXKaeT CKOPOCTb MOABEMA BO3AYUIHBIX My3bIPbKOB 3a
CHET TOpPMO3sIieTro NefCTBUS Ha pa3fiefle XHUAKOCTb — BO3AYX BCAend-
CTBHe ancopbumn ITAB Ha mosepxHOCTH my3blpbKa M MpefOXpaHsieT
My3bIpbKH OT KoaJseclleHUMH. B pe3ysbTaTe ny3bipbku Bodayxa Gosiee
PaBHOMepHO pacnpesensiOTCs B CTBOJE CKBaXXHMHbI, yBeIMUYHBAETCs
one3nas pafora, BbiTlOJHSEMas Kak/bIM MYy3bIPbKOM, M yMeHblla-
10TC5 MoTepn Ha OTHOCHTENIbHOE IBIHKEHHE.

IlnotHocTs menbr sBrsieTcst OnHON M3 BaXHEHIINX duanyecknx
XaPaKTePUCTHK LEHHOH CHUCTeMb, ONpEe/sIoLLei, B YACTHOCTH, CTa-
TH4eckoe naBnenMe cTonba meHbl B ckBaxkuHe. [L71OTHOCTbL MeHBI py
3aBHCHT OT noTHOCTEH MeH00GPA3YIONIEro PacTBOPa P, M BO3AYXA P
" UCTHHHOTO razoconep>xaHug @:

Pu = pu(1 -~ 9) + p, o. (19.19)
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B cuny cximaemocTH ra3oBoii dasbl MIOTHOCTb MeHbl 3aBHCUT of
AapneHusi. Ecinm  npuHATh, 4TO ra3 ciexyeT 3akoHy Bojing~
Mapuorra, T.e.

rT

0 — -
pr _'pn P T’ (1920)

rae p; ~ MJOTHOCTD ra3a MPH HOPMaJbHBIX NABJEHHH Dy M TeMIlepa-

Type Ty; p — naBnenye cronba nexsl B ckBaxknHe; T — TeMmepatypa p
CKBaXKHHe, TO

o eoyaop 2D
P =Pyl xp)+q>prpor- (19.21)

Hpu oTcyTcTBUM OTHOCHTENBHOTO ABHXeHUS (a3 HCTUHHOE ra3o-
coflepXKaHHWe pPaBHO pacXOOHOMY rasocofepxaHHo [ (oTHOUIEHMe
pacxona rasa (J; x pacxoay cMecd (Qx + (Qp)). Toraa mnorHocts
MeHbl

0
po = Pxt 20 (19.22)

1+a—p££)—
pT

rle o — CTemeHb adpalUMH (OTHOUIEHME pacxoja ra3a NMpH HOPMaib-
HbIX JaB/eHHH U TeMrepaType Q; K PacXoay XUAKOCTH (Qx).

WaBecTHo, 4TO NpY ABUXKEHHH TAa30KMIKOCTHOWH CMECH 10 BePTH-
KanbHOK Tpybe (B cxBaxkuHe) HabmofaeTcs MpoCKaib3biBaHHe Ta3a
OTHOCHTeJIbHO XKMAKOCTH. BcrmenctBue aTtoro B BocxonsileM ITOTOKe
dakTHyeckasi MJIOTHOCTb CMeCH IPeBbIUIAeT MIAOTHOCTb, PAaCCYHTaH-
Hyto no dopmyne (19.22) Ges yyera npockanb3biBaHUs; B HHCXOSA-
LIeM MoToKe — 0OpaTHOE COOTHOIIEHHE.

OnbiThl MO M3YYEHHIO IUIOTHOCTH MeHbl OCYLIECTBJISIH Ha CTaflb
Hoit Tpybe nuamerpoM 90,8 mMm M anunod 18,8 M, ycraHOBIEHHOH
BepTUKaibHO. [leHa M3 aspaTopa Mo NPOMBIBOYHOMY LIJAHTY BbICOKO-
rO aBlieHUs MOAABANAch K HHXHeMY KoHIly paboueit Tpybni. Ha Bbl®
kuaHoM TpybornpoBoae Gbina ycTaHOBJIEHA 3a4BMXKA, KOTOPON pPery-
nUpoBajioch JAaBjieHue B Tpybe. JIns momayM kHUAKocTH M BO3AYXa
MCIOJIb30BasiM MPOMbiBoYHble arperathl AsTHMAII-32M u KOM-
npeccopbl YKII-80. O6pa3oBaHue ra30:nAKOCTHOI cMecH OCYUIECT”
Brsnoch B aspatope THna «Tpyba B Tpybes. Jlns uameHeHus NJIOT
HOCTH ra30%MAKOCTHOI cMecH (reHbr) ObLT MpHMeHeH paanoH3oTon”
HBI mnOTHoMep Adsi xuakoctd IIDKP-5. Ombitei npooanin MpH
naBneHusix 1o 8,5 MIla. Pacxon ®MaKocTH B ombitax coctaBui 3 H
6 1/c, Bo3ayxa — oT 1,8 1o 14,4 M®/MuH, T.e. cTeneHb aspaluy HIME
Hsi1ack ot 10 zo 80.
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Puc. 19.11. 3aBHCHMOCTb
pnornocti p menst (), soo-
Bowyumoﬁ (II) n rasoxua- -
"°mﬁx ;III) cMecelt ot — =10
JjasJe

e /

i o i
Vd
t./' —
1 ) 4 N
0 2 4 6 8 p, MIla

B ombitax ¢ neHoil B KadecTBe MeHOOOpPa30BaTeNsi UCHIOJIb30BAIM
cynbdoHoN npy koHuertpauuu 0,1 % no akTuBHOMy BeulecTBy. llo-
BEPXHOCTHOe HaTsieHue pacrsopa IIAB Ha rpanmue c BosgyxoM co-
crapuno 30 MH/M. Bce axcreprMeHTBl OCyUlecTBJIeHb!l IPH TeMIepa-
Type Bo3ayxa 22-25 °C.

Lns cpaBHeHMs OMBITHI OPOBOAMJM TaKXe HA BOJOBO3ZYLIHOM
cMecn. Kax mokasanu u3MepeHHs, pa3nnuusi CBOHUCTB aAByxdasHoii
NeHbl 1 BOAOBO3AYLIHON cMecH BecbMa cyuiecTBeHHbl. Ha puc. 19.11
NoKa3aHa 3aBHCUMOCTb IJIOTHOCTH MEHBI M BONOBO3LYUIHOH CMeECH
(BBC) or paBnenmss npv QHMKCHPOBAHHBIX DacXofie KHAKOCTH
(3 1/c) u crenenn aspaunu o = 10; 40; 80. 3aBUCUMOCTb MJIOTHOCTH
Ta305KMAKOCTHOH CMeCH OT /1aBJieHHs 1oka3aHa 0e3 yuyeTa MpOCKaJib-
3biBaHKA. Kax BuaHO, MI0THOCTL BOAOBO3AYUIHON CMeCH 3HAUYHTENb-
HO npesblliaeT pacyeTHy, ocobeHHo Benuka pasHuua (o 60—80 %)
NIPH naBneHusnx, MeHbinx 2,5 Mlla.

Ans nByxdasuoit meHb 3a cueT MIeHOYHOro Kapkaca, ob/ajaio-
Iero onpeneneHHol CTPYKTYpHO-MEXaHHYECKON MPOYHOCTHIO, CKO-
POCTb mpockanb3biBaHUA BO3AYXa OTHOCHTENbHO KMAKOCTH He3HauyH-
TeJbHa 1 daxTuyeckas NIOTHOCTL 6IM3Ka K pacyeTHoit. [Ipruem mpu
A2Bnenuax no 5 MIJa moYTH MOJHOCTbIO COBMAJAKOT H3MEPEHHAs M
PacyeTnaa nnornocru.

B 1a6n. 19.8 npusenensr cpaBHMTesbHble AaHHble IS Ciyyas
UMKy sy nenwt npu Q, = 3 a1/c u o = 40. [Ipn HeGonbummx jas-
TeHUAX (Masnoit rny6une) dakTryeckas ¥ pacdeTHas TUIOTHOCTH MOY-
TH coBnagaot, npu GoMbUIMX AaBNeHUsIX UMeeTcs HeGoMblias pasHu-
U2, npuuem nsMepeHHas MIOTHOCTb MeHbLIE DAacYeTHOM, Kak 3TO M
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Tabauna 198

IInoTHOCTL neHbl No rIy0HHe CKBAXHHBI

:10THOCTS mEH™E, r/cM®
Cay6una, M
HaMepeHHas PaccYMTaHHas
200 0,27 0,26
400 0,32 0,31
600 0,36 0,37
800 0,41 0,43
1000 0,47 0,49
1200 0,52 0,55
1400 0,56 0,61

nomxkHO ObiTh AnS HUcXoasutero moToka. CpaBHeHHe HCTHHHOTO u
PacXoIHOr0 Ta3oCORePXKalHUs M B TOM CJyyae MOKa3biBAaeT, YTO I
JAByxha3HOH MeHbl PasHMlla MeKAY ¢ H (3 He mpesbiiaeT 5 %. Takum
obpa3oM, ISl BOCXO/siller0 M HUCXOASUIEr0 TedeHMs ABYXdasHoil
fIeHb! Ha OCIOBAHHHU MPOBEAECHHBIX IKCIIEPUMEHTOB MOXHO MPHUHSATD

¢ = (1 +K)B,

rze K — xoacpduumeHT npockanb3biBaHus, paBHblil 0,05 (3Hak MHHYC
OTHOCHTCS K CJIy4Yal0 BOCXOASUIETO MOTOKA, IJIOC — HUCXOASILETO).

Ecau ycTaHoBneHO, YTO MOCTE MOMHOM 3aMeHbl B CkBaxHHe 6ypo-
BOT0 PacTBOPA HAa BOAY HET MPHU3HaKOB (HOHTAHHUPOBAHHS M 17 Bbl-
30Ba MpUTOKA M3 nyacta TpebyeTcs CHHXATh YPOBEHb XKHUAKOCTH B
CKBaXXMHE B lle/IsX YMeHbllleHHs 3a00ilHOro naBlieHHs, TO YCTbE
ckBaxuHbl 060pyAYIOT cornacHo cxeMe (puc. 19.12) u npucTynawoT K
BbINONHEHHIO PaboT 1Mo BBI30BY IPHTOKA ABYX(a3HOMH MeHOM.

[Ipexxae Bcero OypoBoit pacTBop B CKBaXXMHe 3aMEHSIOT Ha
soaHblil pactBop ITAB. Kouuenrpaunio ITAB (OII-10, cynwsgoHOT,
AC-PAC u ap.) npuHumarT B npefenax 0-0,2 % (nmo akTHBHOMY
BewtecTBy). Bo uabexaHue xoHTakta GonbuiMx obbemos OypoBoro
pactBopa € BCKpbiTOI mepdopanueil TOMIMHON [POLYKTHBHOIO
nnacta 3ameHy OypoBoro pacTBopa Ha BOAHBIH pacTBOp OCYLIECTB:
JSI0T MpsAMOil NpoMbiBKOH. Boahblit pacTBop 3akauMBalOT B HKT,
6ypoBOii pacTBOp BBITECHSIOT 4epe3 3aTpybHoe mpocTpaHcTBo. [locTe
3TOTO NPHUCTYIMAIT K 3aMeHe BoJHoro pactBopa [IAB Ha nByx¢asHy!O
nedy. Kak npaBumo, Takas 3aMeHa MpOBOAMTCS npu obpaTHOM MpoO”
MbIBKE, T.e. TleHa 3aKayMBaeTcs B 3aTpybHOE MPOCTPaHCTBO, BOAHBIM
pactop I1AB BbiTechsiercs M3 ckBaxuubl nmo HKT. BbitecHsieMbIH
Bonublit pactBop [1AB B nanbHeiilieM Hcmonb3yloT 475 obpasoBaHHA
fIeHbl.

OnHako Bo u3b6exaHHe KOHTAKTa 6OMbLIOTO KOIHYecTBa BOAHOMO
pactBopa ITAB co BckpbiTOH ToMnmMHON niacra, Kak ¥ MpH 3aMeHe
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Puc. 19.12. CxeMa 00BA3KH YCTbA CKBAKHHDLI IPH OCBOECHMH neHol:

1 - HKT; 2 — MaHoMeTpsl; 3 — pacxofoMep Bo3llyXa; 4 — Komnpeccop; 5 ~ obpaTHbie
KNanmaHel; 6 — aspaTop; 7/ — HarHeTaTesibHas J1HNSA; 8§ — Hacoc; 9 — MepHast eMKOCT;
10 — HaKOMMTENBHAA €MKOCTh 18 NeHoobpasyromell KHAKOCTH; 11 — BLIKMZA NEHEL;
12 — 3aTpy6HOE MPOCTPAHCTBO

byposoro pactBopa BoaHbIM pacTBopoM [IAB, npumeHsior crenyo-
WM TeXHOMOTrMYECKHIT mpHUeM.

Cxavana Boaubiit pactsop ITAB MoxHO 3aMeHMTb Ha nByX(a3Hylo
MeHy ¢ Majloil cTeneHblo aspauuu (Hanpumep, o = 5+10) npu nps-
MOM MpPOMbIBKe [0 II0JIHOTO YAQJIeHHS M3 CKBaXKMHbI BOJHOIO pac-
TBopa [1AB, a 3aTeM mpHCTYNWTbL K AajibHeiinM paboTam Mo CHH-
XeHrio 3ab0iiHOTO /1aBNeHMst NYTeM 3aMeHbl B CKBaXKUHE MeHbl C
MeHblllel cTemeHblo aspauud (c Gonbliedl MJIOTHOCTH) Ha MeHY ¢
Bonbuieit crenenbio aspauuy (c MeHblIeHd MaoTHocTbio). [lpu atom
HarHetanue ocyulecTB/IseTcs B 3aTpyOHOE MPOCTPAHCTBO, 4 BbITECHE-
HKe mpoucxoaut no HKT. OnucaHHbli TexHOMOrHYeCcKHii pHeM, T.e.
lipeaBapuTensHas 3ameHa BoaHoro pactsopa IIAB Ha aByxdasmyio
TEHY ¢ Masnoil cTeneHbI adpalliH, MOXHO HCIONb30BaTh B TeX CJY-
HasX, Korfla M3BeCTHO, YTO TaKasl 3aMcHa 1€ BbI30BET MPHUTOKA XKHI-
KOCTH M rasza u3 niacTa.

Ouenb BaeH myckoBOH MOMEHT, T.e. HayaJo 3aMeHbl BOJHOIO
Pactopa [IAB B ckpaxuHe Ha nByx(asuyio rneny. OcyulecTisercs
9T0 cnenyroum obpasom. M3 MepHoit emxoctd 9 (cM. puc. 19.12)
HacocoM 8 nopator B aspatop 6 Boambiit pactBop ITAB, xoTopbiit o
MuHuy 7 nocrynaer B HHKT 7, a BbiTecHsieMast M3 CKBaXMHbl >KM[-
KocTe no 3aTpybHOMY MpocTpaHcTBY 12 HarpaBisieTCs Ha JHEBHYIO
foBepxiocts B emkocts 10 win B ApYTYIO €MKOCTb M0 JUHUM T7.
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Pacxon KHAKOCTH NpH 3TOM NPUHUMAOT paBHBIM 3-5 n1/c. Mocge
NOABNCHUS LMPKYJISLUMH BO BHYTPEHHIOW NEPHOPHPOBAHHYIO Tpyy
asparopa 6 MojaloT KOMIIPEccopoM 4 cxaTblil BO3AYX M 110 JNUHMY 7
B HKT yxe nocTynaer neHa, KoTopasi HauMHaeT BHITECHSTb M3 CKpa-
MHBL XKHIAKOCTb.

B aspartop cxkaTbiit BO3AYX [OAAIOT MOCTETIEHHO, MJABHO M Mafp-
Mu nosamu. Takxoii pexum obpa3oBanus MeHbl HEOOXOMMM AMst mpe-
NOTBpAllEHHsi MOSBJIEHHS B CKBaXKMHe BO3AYWIHLIX Mpobok. Hannype
BO3AYWIHbIX MPOOOK Pe3Ko TOBbILIAET JaBJEHHE, YTO MOXeT BbI3BaTh
fosbline OCIOXKHEHHS BIJIOTh A0 BbIXONA M3 CTPOSi KOMIIpeccopa u
ycrbeBoro obopynoBanus. IIpu Gonblmx pacxonax BO3AyXa B MycKo-
BOH MepHoN BOZHWKAET De3kasl MyJbCallMsi JaBNeHHS, XOPOWO (Hk-
cupyemasi MaHoMeTpaMH 2 M pacxopoMepoM 3. IIpaBHUIBHBIA pexim
Mofa4yM BO3Ayxa /s o6pa3oBaHHMs MeHbl B a3paTope XapaKTepu3yer-
csi NJaBHbIM HM3MEHEHHEM JIaBJeHHsi XKMIKOCTH, a 3aTeM IO Mepe
npouukHoBeHusi nexbl B HKT naBneHne nocrenedso cHuxaercs u
rnocse MoJHOH 3aMeHbl KHAKOCTH MeHOH MpH AaHHOH CTerneHH aspa-
UMM CTaHOBUTCS MOCTOSHHbIM. Bo u3bexanue momamaHMs XMIAKOCTH
B KOMIpECCop M BO3QYXa B HAcoc Ha MX HarHeTaTeJbHbIX JIMHMSX
yCTaHaBJMBaIOT oOpaTHble Kiamaubl 5, /lanbHeHIMH PeXHUM CHUXe-
HUst 3260iHOTO NaBJleHHsi ¢ NMpUMeHeHUeM /[BYX(a3HOH [eHbl 3aBH-
CHT OT MapaMeTpoB NPHMEHSEMOro KOMIIpeccopa.

IIpoMbicioBast mpakTHKa MOKa3biBaeT, YTO TPH MCIIONb30BaHUH
komnpeccopa YKII-80 ans obpasosanusi neHsl B TeyeHue 7-8 y
cHMxaeTcs 3ab0HHOe NaBjieHHe B ckBaxkuHe raybuHor 5000-6000 M
Ha 3HayeHMe, paBHoe 80—85 % ruapocratuyeckoro. [lostomy Her
CMBbICTIa MPHUMeHSTb GoJiee MOILHbIE KOMIPECCOpbl NJsi BbI30Ba IpH-
TOKAa XHIKOCTH M rasa u3 miacra aByxdasHoit menoii. Hampotus,
MOXKHO HCIIO/b30BaTh U MeHee MouIHbie koMmpeccopbl. O/HaKo NpH
3TOM MpPOJ0KUTENBHOCTb BbI30Ba MpHTOKa GyneT Heckonnko 60/b-
ure. TakuM 06pa3oM, 3Has XapakTepUCTHKY KOMIpeccopa W 3a1aBasich
npenesbHbIM JaBleHHeM HarHeTaHHs, MOXKHO MMPOEKTHPOBATh PEXNM
cHUxeHus 3a60HHOr0 naBleHHs ¢ npuMeHeHNeM AByx(a3HOi MeHbL.

Hanpumep, ecnu ucnonb3yercss xomnpeccop YKII-80, To MOXKHO
YCTAHOBUTb Npelle/lbHOE JaBleHHe HarHeTaHHs B npejenax 6~
7 MIla, T.e. npy HarHeTaHHH MMeHbl B CKBAXHHY MyTeM NOCTENeHHOro
CHUXXEHHMSI pacxo/ia XHMAKOCTH M COXpaHeHMs [Mojgayd KOoMIpeccopa
Ha HEeW3MeHHOM YDOBHE MAaKCHMallbHOoe NaBlieHHe HarHeraHusi HE
nomxHo npesbliath 6~7 MIla. Hiuokuuii npenen Harneranus ycTas
HaBIMBaeTcs B Mpollecce MOCTENEHHOr0 yBeIUYeHUs CrereHd adpa
MM — yMeHbllIeHHUs MJIOTHOCTH NeHbl B CTBOJE CKBaxuHbl, [1pi 9TOM
BaXXHO He JOMYCTHTb MyJbCAlMIO JaBJEHHS, YTo 0ObIYHO XapaKTEPH”
3yeT HepaBHOMEPHOe yMeHblIEHHe PacXofa KHIKOCTH MpH COXpaHE:
HMM Ha HeM3MEHHOM YPOBHe IOJAaYH KOMITPeccopa.
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TaxnM 00pa3oM, NpH 3aMeHe B CKBaXMHe XHAKOCTH Ha JByXda3-
jyio TEHY, 3 3aTEM [enbl C 6oi1bu1eu IIJIOTHOCTbIO Ha MEHBUIVIO AJIs
[OCTEMEHHOr0 CHIDKeHHS 3a00itHOro AaBJieHHs He0OXOAHMO Mpexne
pcero A00MBATBCS YCTpaHeHHs MyMbcalMH JaBiieHus. Jlocturaercs
570 TyT€M MOCTENEHHOro M IJIABHOTO CHHXXCHHUS PACXoia KHIKOCTH.
[Ipy HeoOXOAMMOCTH DacXo] KHMAKOCTH MOXHO pnosectH o 0,5-
0,3 J1/c TMPH COXPaHEHHH MONAYH KOMIIpECCOpa Ha HeH3MEHEHHOM
ypoBHe.

TakyM MyTE€M MOXHO N0OMTbCS CYILIECTBEHHOTO CHHXEHHs AaBie-
umsi Ha 3a60€e CKBaxHHbI, cOBMIOAas 1IpH 3TOM PEXHMM BbI30Ba I1PUTO-
ka KMAKOCTH M ra3a U3 I[JacTa — MJaBHOCTb M OTCYTCTBHe MyJIbCa-
{MK JaBJeHHsl. DTO oyYeHb BaKHO AJS NPENOTBpPAlCHUS MpeXaeBpe-
MEHHOTO TMpOpbiBa MOJOIIBCHHOH BOJbI, HHXHUX M BepXHHMX BOJ,
PACIIONOXEHHBIX HAl KPoBJied M B [OAOLIBE NPOAYKTHBHOTO MJIACTa.
Kpome TOro, MaBHbli U MOCTENEHHbIN PeXHM CHHXKenUsi 3aboitHoro
naBlEeHHs I1peJoTBPaTHT AedopMallHio 1IEMEHTHOIO KoJblla 32 3KC-
nayaTallHOHHOI KOJIOHHOH B MHTepBaJie NPOAYKTHBHOIO IjIacTa, a
Takke paspyllende npu3aboiiHoil 30Hbl npu Hanvuuu crabocieMeH-
THPOBAaHHbBIX KOJJIEKTODOB.

[locne nocTHXeHUst 3aflaHHOro 3HadyeHHsi 3aboliHoro AaBieHHs c
YY4eTOM DHEPTUM CXaThiX [Y3bIPbKOB OCTAHABJIMBAOT HACOC U KOM-
npeccop. [anbHelilliee cHMKeHHe 3a00MHOTrO JaBJieHUs TNPOHMCXORAUT
3a CYeT peajiM3allMM YNPYTOil 3HEPrHM MEeHHOH CHUCTeMbl, KOTODas
BbIpaXKaeTCs B CAaMOHW3/IMBE MeHbl M3 CKBaXHHbI. ClefyeT OTMETHTb,
YTO HeKOTOpble pa3HOBHUIHOCTH BbI30Ba MPHTOKA XHIKOCTH rasa M3
IJIacTa, MPUMeEHsieMble MHOTA B [POMBICIOBOI MpakKTHKe, HeNpaBo-
MEPHO MPOTHBOIMOCTABASIOTCS eHHbIM cucTeMaM. Hanpumep, BbizoB
NpHTOKA ¢ MPUMEHEHMEM a30Ta HEKOTOPBIMH [POMBICTOBbIMH CIle-
UnaiMcraMu cyutaetcsi ocobbiM criocoboM. Ha caMom aene asor, kak
BO3MyxX, MPUpPOAHBIH ra3 U Apyrue, sBJseTCs ra3oBoil (a3oii NeHHOi
CHCTeMb! ¥ ero McMoyib30BaHUe /1S 06pa30BaHMS MeHbl AACT JMy4dlliHe
PE€3ymbTaThl, YeM €aMOCTOATENbHOE MPUMEHEHHe a30Ta [UIS BbI30Ba
MpHUToka M3 nyacta. HekoTopble creqHanucTsl CYUTAIOT BOIMOXKHBIM
focne ymenbuieHus 3a60MHOrO NaBJieHMs MMyTeM MOCTENEHHOro CHH-
KEHUS MJIOTHOCTH MeHbl B CKBaXKHHe OCTaBUIMIACS cTOJO MeHbl Mpo-
AaBATL (ygannTb M3 CTBOJA CKBaXKMHbI) BO3AyXoM. Takoil crmoco6
COBEpUIeHHO HempHemseM, Tak KaK MpHMeHeHHMe BO3AYXa B MOMEHT
Havana mpurtoka HedTH MM rasza MOXeT BbI3BATb Cepbe3Hble OCIOXK-
HeHus. MHenne CTOPOHHMKOB TaKOro TEXHOJOTHYECKOTO MpHeMa,
CIUTaoumX, yTo MpuMeHeHHe BO3ZYXa Ha KOHEYHOM 3Tale Bbl3OBa
PHToKa 13 nnacTa Heckonbko YCKOPHT MPOLECC 3aKAHYHBAHMS CKBa-
KMH, ownboyno. Bo-nepBHIX, YCKOPeHHe B 3TOM Cydae MOXKET M3-
MEPSTbCS yacamu, He Bosiee. Bo-BTOpbIX, 3aAa4ya COCTOMT He B TOM,
4T06D1 YCKOPHTb BbI3OB IIPUTOKA Ha HECKOJBKO 4aCOB MJIM jaxke Ha
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CYTKH, a raBHbIM o6pa3oM B ToM, uTobbl obecrednTb B Mpolecce
BbI30BA ITPUTOKA MPH HCIIO/Ib3OBAHHH MTEHHBIX CHCTEM BBICOKYIO mpo-
AYKTHBHOCTb CKBAXXHMHbI 32 CYET OYMCTKHM MPH3a60itHOMA 30HbI nacta
1 BoBJieyeHust B paboTy HM3KOMPOHHLIAEMBIX ITPOCIIOEB

AHanM3 MpPOMBICTOBOM TNPaKTHKHM IOKa3blBAET, YTO MPHMEHeHue
MEHHBbIX CHCTEM [UIS BbI30BAa NMPHUTOKA KMAKOCTM M ra3a M3 miacra
sB7sieTcss Hauboslee MpoOrpeccUBHBIM cNOCOOOM, OTBEYAIOIUIMM coBpe-
MeHHbIM TpeOOBaHUSM TEXHOMOrMH OCBOEHMsi CKBAXHMH KaK pa3pe-
HOYHBbIX, Tak M nobbiBaromnx Jlanbheiillee cOBEPUIEHCTBOBAHHE 3T0-
ro criocoba AOMKHO HATH MO MYTH CO3AaHUS Oolee KOMMAKTHBIX ar-
peraToB IS 06Pa3oBaHMS MeHbl, yCAOBHI ANs BBICTPOTO pa3pyure-
HHsi Ha MOBEPXHOCTH MOCTYMNAIOUIEH M3 CKBaXXMHbI TEHbl B Lessx
ofecriedeHnsi HEMPEPbIBHOM LUPKYISLMH

Criocob 0cBOEHMsi CKBaXXHHbI ¢ OIHOBPEMEHHOM OYMCTKOW MpH3a-
60i1HOi1 30Hb! MJacTa C MOMOWBIO MEH MpeHa3HaYaeTCs IS BbI30Ba
NPUTOKA JXMAKOCTM M Tra3a M3 IJacTa B CKBaKUHAX, BBOJMMBIX B
3KCILIyaTalHI0 M3 OypeHus, 18 MepUoNHYecKoil O4MCTKH Npu3aboii-
HOIl 30HBI IJIaCTa OT KOJBMaTHPYIOUIMX BeUIECTB B 3KCIIyaTHUDPYIO-
IMUXCS CKBAaXKMHAX, a TaKxKe JUIN OCBOEHMS! CKBaXKHH [0CTe [1POM3-
BOJACTBA B HUX PeMOHTHbIX pabor B uensx mosbiuieHUs 3¢ dexTHB-
HOCTH YHaJleHUsi KOJbMAaTHPYIOMEro MJacT MaTepuaJa B Mpoliecce
BBI30OBA MJAaCTOBOrO (JIOMAA MeHOOOPA3YIIMIA MaCCOBBIM COCTaB
NOJKEH CORePXKATh KOMIIOHEHTBL (B %), MpeAcTaBjeHHble HHXKe

Cyteponot (OI1-1) 2(2)
Enxuft Hatp 4 (3)
Hedb 0,04 (0,04)
STHIEHT THKO 1 3 (10)
[Ipecnas soaa Ocranbroe

CyuHocTh TEXHONOTUU OYHCTKHM mpu3aboifHON 30HBI MjacTa CO-
CTOUT B TOM, 4YTOObI B CKBaXHHaX, BBOAMMBIX B 3KCILTyaTallHio U3
OypeHus, 10 BbI30Ba MPHTOKA OYHUCTUTH MJIACT OT TBEPAOH M HKHAKOH
(a3 6yposoro pactBopa B nobbiBarommx cKBaxxHHax, HaXOMSLIMXCH
ANUTeNbHOE BpeMsi B 3KCIJIyaTallMd, HeoOXxojMmo mepHoauHyueckH
o4nuaTh MpH3abOHHYI0 30HY MJacTa OT TJIMHMCTBIX 4acTULL, acgartb-
TOCMOJIMCTbIX BellecTs, napadHHa U T 1

Kpome toro, npusaboiiHyr 30Hy Kak B HOBbIX, TaKk ¥ B CTapbiX
CKBRXKMHaX CJIe/lyeT OYMIIATbL OT BOAbI, IPOHHKIEH B HM3KONMPOHH-
LiaeMble 30HbI MPOAYKTHBHOH TOMIIH

B npouecce npUroTosieHUs neHooGpa3ywollero pactsopa ykasal”
HOro cocTaBa HeoGxoaMMo COOMIONaTh MOCEA0BaTeIbHOCTh BBEAEHHA
pearenToB B pacTBop Tak, NpeaBapuTeNbHO B Npecyio Bofy BBOAAT
neHoobpazopatend (cyabdoron uan OII-10) u nepemeurnsaloT A9
TOJIHOTO ero PacTBOPEHHS, 3aTeM B BOAHbIH pacTBOp MeHo06pPa3oBa”
Tensi [06aBAsOT HehTh U BCE BHOBb TINATEJNbHO MHepeMEeIINBAOT ITo-
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cie TIOMYHEHHsi OHOPOJHOrO COCTaBa B PacTBOP nobasnsiior TH-
JIeHrIMKOTb (AM3THUNEHTTIHKOb )

[Ipy MPUTOTOBJIEHMH NeHoobpasyiouero cocraBa Ha ocHope OII-
{0 coaepxaHHe aKTHBHOTO BElleCcTBA B HeM MpuHMMaloT 3a 100 %, u
roria KOHLEHTpalusi Toaptioro npoxykra OII-10 cocrasut 2 % co-
[7IaCHO pellenType

KoHueHTpaLHs cyJbdoHONA B NPUBEAEHHON pelleNnType MPHHSTa
u3 pacdeta conepxanus B Hem 100 % axtusHoro Bemnectsa OpnHako
B TOBapHOM IIPOAyK1e cy/bdoHoNa cofepxurcsi He Gonee 20-50 %
aKTMBHOTO BEILIECTBA, [0JTOMY B IIPOMBICJAOBBIX YCIOBHsiX HeobXo-
JMMO yBETHYMBaTh KOHIIEHTPAUMIO Cy/b(OHOMA B pelenType B 3aBH-
CUMOCTH OT CO/IePXaHMs B HEM aKTHBHOTO BellecTBa

OpHMM M3 BaXKHbIX YCJIOBHH noBbiuieHUs! 3G PEKTHBIOCTH MPOBO-
JAUMOTO MpOLECCa SBASETCS COXpPaHeHHE B HeM3MEHHOM COCTOSTHHM
NoMy4eHHOH Ha MOBEPXHOCTH MeHbl B [pollecCeé €e HarHeTaHus B
CKBOXHMHY M [TOCTIEAYIONEro MpoAaBanBaHus B njacT /Ias sbimonHe-
HHSE 3TOTO UCNIONB3YIOT OydepHble KUAKOCTH (HUKHIOW U BEPXHIO),
B KayecTBe KOTOPBIX MpUMEHsieTcsl NeHoo0pa3ylollivil pacTBop mpH-
BEECHHOr0 paHee COCTaBa

IocnenoBaTeIbHOCTL MPOBEACHHS TeXHOJOTHH OCBOCHUS CKBAXHH
C OfHOBPEMEHHOM OYMCTKOM mpu3aboiiHOH 30HBI MJ1ACTA € TIOMOMUIBIO
IeH cienyiolias

1 HmMerouryiocs B CTBOJIE CKBaXXHMHBI XHAKOCTb I0cie nepdopa-
MK KOJIOHHBI 3aMeHSIIOT Ha BosilblH pacTBop I1AB ¢ koHueHTpaimeit
0,1-0,2 % (nmo axTHBHOMY BellecTBY) 3ameHy OCYILECTBISIOT Mpsi-
Mot mpombiBkoif Harneranue Boguoro pacrsopa ITAB B HKT obec-
NeYHBaeT KOHTAKT MUHHMAJIBHOTO KOJHYeCTBa KHAKOCTH CO BCKpbI-
TOH TOMIMHOM I171acTa

2. Mocne nmonvoir 3ameHbl KHAKOCTH Ha BoAHbIH pactBop I1AB B
HKT Harneraior 1-2 m® nenoo6pasyiolero pacTBOpa, 3aTeM 3aKauH-
BAalOT MeHy M 1ioBEpX lleHbl BHOBbL HarHeraloT 1-2 M° meHoobpasyio-
mero pacteopa Takum obpasom, mena asuxercs B HKT, Haxoasce
Mexny nBymsi OyQrepHbIMU KUAKOCTAMH

3aaBMkKKY B 3aTpyOHOM HpOCTpaHCTBE 3aKPbIBAIOT TOJMbLKO TO-
FNa, xorpa monoBuHa HuXHeH OydepHoi XHUAKOCTH OKaXKETCS B 3a-
Tpy6HoM mpoctpanctse Ilocne 9Toro HauMHaeTcst MPOAABIMBaHHe B
Tmact Haxopsimeiics B HKT Bropoit monosuHbl HMxkHei OydepHoii
KUIKOCTH, 3aaHHOr0 ofbeMa MeHbl W Beero ofbema BepxHeit Hydep-
HOU xuaKOoCTH BonHbIM pacTBopoM ITAB xoHuenTpauueit 0,1-0,2 %

4. O6bembl HuxHEl M BepxHell GydepHbIX KHAKOCTeH (MeHoobpa-
3yowuit pactsop, M3 koToporo ofpa3yloT MeHy A/ HarHeTaHHs B
Mnacr) B xaxaom KOHKDETHOM CJiydae OnpeAesiOT OMbITHbIM MyTeM

5. Tlockonbky oCBOeHHe CKBaXUH OGBIYHO MPOBOAST KOMIIpecco-
Pamu YKII-80, 10 o6bem HarHeTaemoi B MJIAcT MeHbl AMsi OYMCTKH
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€ro M CTelleHb a3palliy OMpPee/stioT B 3aBHCHMOCTH OT MPHEMMCTo-
cru [I31], 3Hayenns NIacTOBOro AaBleHust H COCTOSHHMS SKCIyara.
uMoHHON komonHbl. Crenelb aspaluy MOXeT konebaTbest B Npexesay
0,5-2,0 B rmacToBbIX YCJIOBHSIX, a 00beM MeHbE B MepecyeTe Ha IleHg-
o6pasylouinii pacTBop cocTaBuT 3-10 M.

6. [locne narneraHust B muiact nenbl M GydepHbIX XKHUAKOCTel;
CKBaXXHHb! OCTaBAAIOT NO] AaBjeHUeM B TedenHe 1-3 y.

7. Ilo ucTeyeHHH yKa3aHHOrO BPEMEHM NPHUCTYMAIOT K paboTam o
BLI3OBY MPHUTOKA XHAKOCTH M rasa M3 IacTa.

HocnenoBarenpiocTs paboT MO OCBOEHHUIO CKBAXHHBI ABYX(asHoil
neHoM cienyolas.

1. IlocTeneHHo CHMXAIOT JaBleHHe, OTKDPLIB 3a/IBUXKKY Ha yCTbe
CKBaXKHHbB], 1 O/IHOBPEMEHHO HArHeTaloT B 3aTpyOHOe NPOCTpaHCTBO
aByxdasuyto neny (xonuentpauusi I1AB 0,1-0,2 % no macce axtus-
HOro BelllecTBa) AJIS MocCHeAyOuleld MoJAHOH 3aMeHbl Ha Hee BCeil Ha-
XOASUIEHCS B CTBOJIE CKBAXXMHbI HAKOCTH.

2. Bo usbexanue obpa3oBaHMsi B KOJbIIEBOM MMpPOCTPAHCTBE BO3-
AYWHBIX TMpoBoK B KOJblLlEBOE [POCTPAHCTBO CHayaJa HarHeTaloT
pactBop ITAB npu pacxonme xwujikoctu He Gonee 3 n/c M oAHOBpe-
MEHHO MO/IAI0T Yepe3 a3paTop HebOJbIIOE KOJHYECTBO BO3AYXa, IO-
CTeMeHHO YBEJMYMBasi €T0 PAacXof A0 MOJHOH [MOJAYH KOMIIPEccopa.
OTcyTcTBHe MynbCallMM MocJie aspaTopa OyleT CBHAETeNLCTBOBATH O
PaBHOMEPHOCTH CMelInBaHUsA BoxHoro pactBopa IIAB ¢ Bosayxom u
06pa3oBaHUH ABYx(}Ha3HOH MeHbI.

3. [Ins nanbHeiero ymeHblueHHs 3a00ilHOro HaBjeHMs MOCTe-
leHHO CHHMXAKT pacxofl BoaHoro pactsopa ITAB mpu nocrosiHuo#
nmoJgavye KOMIIPeccopa, T.€. YBeJH4YuBas CTEeHb adpallu, YTO TPHUBO-
JMT K YMelbUIeHHIO MJIOTHOCTH MeHbl B CTBOJIE CKBAaXKHHbI.

DTa onepalus NMPOAOIKAETCH A0 MOMYYEHUs! MMOJHOro MPUTOKA
HedTd M rasa u3 niacta. B npouecce atux pabor mo mMepe cHHXEHHS
3aboitHoro naBneHuss [I3I1 Oymer oumiaTbcst OT 3arps3HAIOMMX
maact BellecTB. [Ipn HeobxoaumocTH nosTopHolt ounctku I1311 cre-
AyeT 0 BbI30Ba [TOJHOIO IPHTOKA MOBTOPUThL HarleTalHe MeHbl CIE:
uuanstoro cocrapa (IIAB+eakuit Hatp+HedTh+3THIEHTTTHKOD).

19.5. TEXHOJIOTHS OCBOEHHS CKBAYKHUH
C UCIOJIb3OBAHUEM A30THBIX TASU®UKAIIMOHHBIX
YCTAHOBOK AI'Y-8K

[IpuMeHeHHe a30THBIX ra3uMKALMOHHBIX YCTaHOBOK mperycMaT
PHBAETCs MPH OCBOEHMH CKBAXKMH, COAEPXKAlIMX CePOBOAOPOA, B YT
JIOBMSIX MAJIONPOHHIIAeMbIX KOJJIEKTOPOB M HM3KHX MJIacTOBbIX AaB”
Jleuuii, B 30He BIMSHUA MOJ3EMHOTO TOPEHHUS M APYTHX CIyyasX, TAe
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cyMIECTBYIONIME METOIbI OCBOEHHS Ma03PEeKTHBHLI U 1e obecreyn-
paloT B3pbIBo6E30MacCHOCTH PaboT, a Takxke NPH OCBOEHHH CKBAXHH B
cypOBbIX KJIMMATHUECKHX yCJOBHSX NPH TEMIEPaType OKpYXaiomlero
po3ayxa —30 u 50 °C. [lpn niaHHpPOBaHMM M NpPOBEJEHMH MPOLECCOB
oCBOEHNS CJIEyEeT YYUTbIBATh OTpaHHYeHHbi 06beM kuakoro azora
B yCTAHOBKE ATY-8K.

TexHOJOTHSL BbI30Ba NMPUTOKa HeTH M rasa U3 IJacTa ¢ MCMOJb-
30BaHMEM TIEPEABMXKHBIX a30THBIX Ta3u(UKAUMOHHBIX YCTaHOBOK
ATY-8K 3zaxiodaeTcss B TOM, YTO ra3o00pasHbIil a30T WAM Tasupo-
paHHas MM XHAKOCTb (IleHa) HarHeTaeTcss B CKBaXHHY M 3aMelllaeT
HAXOAALLYIOCS B Hell xunakocTtb (6ypoBoil pacTBop, Boay i HedTb).
B pe3y/bTaTe DEry/MpoBaHUs CpeiHei MJIOTHOCTH 3aKauMBaeMOil B
CKBa)KMHY CHCTEMbI M HCIIO/Ib30BAaHUS YNPYTHX CBOMCTB ra3a ¥ fe€Hbl
[0 MEPE WX BBIIYCKA M3 CKBRXHHBI MOXHO CHU3UTb IPOTHBOJABJIE-
HHe Ha TJIACT B HeobHXOAMMBIX Mpejeax.

O6siacTb  NpUMEHeHUsT Pa3NUYHLIX a30TCOJAEPXKAllUX  UUPKY-
JAUMOHHBIX aIoHAOB — ra3oobpasHoro a3oTa, TasMPOBaHHOW UM
KuAKocTH (MeHbl) — 1/ BbI3OBa NPUTOKa HedTH M Ta3a U3 MJacCTa
3aBUCUT OT Te€O0JIOTO-TeXHHYECKMX M ApPYruX YCJAOBHH OCBOeHUS
CKBaKHH.

Ins cospanus TyHoKuX AeNpeccHM Ha IJIACT, BILIOTh 10 OCYylle-
HUSI TIyGOKUX CKBaXXMH (€CJH DTO AONYCTMMO), NPH IIaBHOM TeMIle
cHIXeHUs] 3aboiiHoro pgasjelns 1esnecoobpaiHo KOMOMHHpPoBaHlOe
NpYMeHeHe a3oTcojepKalliiX cHCTeM — MocJenoBaTeNbHO! B OIHH
¥ Gonee LMKJIOB NMPOMBIBKM CKBaXXMH ra3MPOBaHHOW a30TOM JKMIKO-
CTbI0 (TEeHOM), KOTOpasi MpH HeOHXOAUMMOCTH MOXeET HbITh BbITeCHEHA
M3 CKBa)KMHBI a30TOM. A3OTHO-KMCJI0THYI0 06paboTKy npHaaboitHoi
30HBl fTacTa NPHUMEHSIIOT AN MHTeHCHMPUKalMK NMpHTOKa HedTH U
raza. Mcnonp3soBatue azota npu kucaoi obpaboTke yjydwaeT yclo-
BUsl OCBOEHHA CKBaXKHH H OYMCTKY NpH3aboiiHOW 301ibl IIaCTa Mocie
06paboTKK M MoBbiAaeT 6e30MaCHOCTh paboT.

Texnonorua azorno-xkuCI0THBIX 06pabOTOK MJIACTa € MCIOJb30BA-
HHEM NepeABHKHBIX a30THBIX rasuduKaUMoHHBIX ycTaHoBok AI'Y-8K
JaKJIOYaeTcs B TOM, 4YTO B MpPH3aboHHYI0 30HY NMPOLYKTHBHOTO ILjia-
CTa 4epes nepdopaunoHHbIe OTBEPCTHS HATCHETAIOTCA TMOCIEN0BA-
TeNbHO Mopumu cxaToro ra3oo6pasHoOro azoTa M ra3upoBaHHOTO a3o-
TOM KHC/IOTHOrO pacTBOpa, KOTOPble POAABJIMBAIOTCS B IJ1aCT BOAOIA,
HEeQTbIO MM raspoBaHHOM a30TOM KHIKOCTbIO (MeHOit).

B cBa3su ¢ BhicOKOH aKTHBHOCTBIO 230THO-KMCIOTHOH CMecH M
TipakTiuecky mosHoil ee HeliTpanusauueit ewe B NpolLecce GpuIbTpa-
Unu B npusaboitinoit 3oHe HeT 11e06XOIMMOCTH B BbLAEPKUBAHMHM KH-
ClloTbl Ha pearmposanue. I103ToMy cpa3y 110CJle OKOHYAHMS IPOJaB-
JMBAHUS IPUCTYMAIOT K OCBOEHMIO CKBAXHHbI, ITABHO CHMXAsl YCTh-
€Boe naBnenne ¢ yenblo yaaneHus MPOLYKTOB PEAKUMH KUCTOTHI M3
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IJIaCTa ¥ CO3/laHusl HeoOXOMMMOIt Jenpeccuyt A/Is BbI30BA NIPUTOKA y3
CKBaXKHHBL.

[TonaBaembiit B MacT BMeCTe C KHMCJI0TOM ras obecrieynsaeT Gojnee
raybokui oxBaT Npu3abOHHONW 30HBI KMCJOTHBIM BO3AEHCTBHem p
3alofIHEHMEe YaCTH I[0POBOTO IPOCTPAHCTBa KOJJIEKTOPa Hepeary-
PYIOUIMM M HE3aKyNMOPHMBAIIMM areHToM — a3oToM. Ilocnennee p
3HauuTe/bHO! Mepe crocobeTByeT Gosiee JErKOMY YIaJeHHIO MNpo-
AYKTOB PeakuMM M3 IjacTa NpU BhI30Be NMpUTOKa KM Gosiee paro-
HaJbHOMY HCIIOJIb30BAHHIO KUCJIOTbI B Mpoleccsl 06paboTky, uto
KOHEYHOM cyeTe 0{ecrieduBaeT Nyywylo OYMCTKY M POCT IPOHHIiae-
MOCTH MpH3aboitHoil 30HbI N1acTa ¥ noBbIeHHe ero HedTeoTaaywm,

Onepauus 1Mo a3oTHO-KUCJOTHOMY BO3JE€HCTBHMIO Ha I1NAcT MOBHI-
11aeT HayajlbHYI0 NPOM3BOAMTENLHOCTS CKBaXKHMH BCJIEICTBUE YBelH-
YeHUst MPOHULIAEMOCTH MPH3ab0itHOi 30HbIL

TexHosnorus npefAycMaTpHBaeT rasuukaliio Ha CKBaXXHHE »u[i-
KOCTH, NMPUTOTOBNleHWe M HarHeTaHWE B CKBaXHUHy razoobpasHoro
a3oTa M ra3upOBaHHLIX a30TOM XHJKOCTeil (MeH) AN BbI30Ba MPUTO-
K2 (GIonIa 3 IJIACcTa H a30THO-KUCIOTHYIO obpaboTky npusaboittoit
30HBL

TeXHONOrHsA 3HaYUTENLHO MOBLILIAET B3PbIBOHE3ONMACHOCTb NpoBe-
neHus paboT N0 OCBOEHUIO CKBAXXKMH M TEXHUKO-3KOHOMHYECKHX Mo-
KazaTeJled KHCJIOTHOrO BO3/elicTBUA Ha npu3aboiiHylo 30Hy MNJIacTa,
0cO0EHHO B YCNOBMSIX, OTJAMYAIOUMXCHA CJ1abONPOHUIIAEMBIMU [10PO-
JaMH W CPAaBHMUTEJBHO HU3KUMH IJIaCTOBBIMU JABJICHUAMMU.

IlpenenbHoe cHMXKeHUE YDOBHSI XMIKOCTH I[IPH BLI30BE [PUTOKR
MyTeM BLITECHEHMS ee M3 CKBaXXMHBI ra3000pa3HbIM a30TOM COCTaB-
asier 2700 M, ecau ckBaXKMHa 6blia 3anosHeHa sojoil, 1 3300 M, ec-
AK ckBaxkuHa Oblla 3amoJiHeHa HedThbio MIOTHOCTbIO 850 KT/M".

Haubosee uesecoobpasto ocsoenue ckBaxuH ray6unoit 2000-
5000 M rasMpoBaHHBIMHM a30TOM cucTemaMM (MeHoM). A3OTHO-
kHcAoTHaa obpaboTka npn3aboiHol 30HBI MOXET BbLITL coBMellleHa C
BBI30BOM TNpuToka HedTH M rasa u3 miacra. Ilpoaykrusubiit (nep-
CIIEKTUBHBIH) MJACT NPU 3TOM JoJkeH 6bITb NpeacTaBjieH yCTOWUH-
BBIMH MOPOAaMH.

JlaBneHue 3akaynBaeMON B CKBaXXMHY a30THO-KHAKOCTHOW CMECH
NpH  HCMOJNb30BaHHM JKHMAKOCTHO-TA30BbIX 3MXEKTOPOB COCTaBJsACT
35 MIla ¢ yyeToM NMPOYHOCTH 3KCIJIYAaTaUMOHHON KOJIOHHBI M yCTb-
eBOI apMaTypbl. 3HauyeHMe CO3JaBaeMoii jerpeccMn Ha saboe He
IOJKHO TMpPEBbILIAThL [pefesbHO IOMYCTMMBIX 3HaUeHUH, onpenessie:
MbIX Te0JIOTO-TEXHHYECKMMH YCI0BUSIMM H DacyeToM Ha MpOYHOCTB
obcanHoil KOJIOHHBI Ha CMSTHE HapyXHbIM AaBJeHueM. [Ipu pa3o6-
I[EHHOCTH HENpPOHUIAeMbIM MPOIMJIACTKOM OCBaHBaeMoro 00beKTa ¥
HaXO/sIUeMCs CBEPXY WM CHU3Y OT Hero BoAOHOCHOro (Man 06BOL”
HUBLIerocs) MaacTa Nepenaj AaB/eHMs Ha | M BBICOTHI UeMEHTHOrO
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go/blla HA YYaCTKe HENMPOHMUAEMBIX MOPO He NOJKEH NpeBbillaTh
2,0 MIla.

B npouecce paboT HeOOXOANMO KOHTPONMPOBATh Clelylouue Mo-
Ka3aTenH:

M3MeHeHHe BO BPeMeHM 3HaYeHUs JaBJeHUS Ha HarHeTaTresbHbIX
JMHHMSIX 230THBIX Ta3MbUKalMOHHBIX YCTaHOBOK, HACOCHBIX arperaTos
J Ha YCTbe CKBaXXHHbI;

MOMEHT Hayalla [1epBOTO MOCTYNJIEHHs pabo4yero areHTa uepes
gammax HKT (110 n3MeHeHMIo JaBAeHNsl HaTHETAHUS Ha YCTbe);

01a4y Y aBieHHe XKMIKOCTH, HarHeTaeMol B CMecHTelb;

MCII0/1b30BaHHOE M OCTaBlIEeCs KOJWYECTBO a30Ta, KHUCJIOTHBIX
pacTBOpOB U PacTBOPOB pAB;

3HayeHHe OCTATOYHON KMCJIOTHOCTH M3BJIEKAEMOr0 M3 CKBaXKHHbI
oTpaboTaHHOr0 KMCIOTHOIO PacTBOPa;

06UIYI0 MPO/IO/IKUTENbHOCTD OflEpalMi M U3MEHeHHe NPOAYKTHB-
HOCTH CKBaXXHHBI.

[lepen Havasom paboT chaexyeT PpacYUCTHTh M CIUIAHMPOBATH
IUI0IAKK BOKDYI CKBaXKMHBI /I pa3MelleHUs] 1 HOpMaabHOi pabo-
Thl 060pyIOBaHHs, 060PYI0BaTL YCThe CKBaxHHbI (DONTAHHOW apMa-
Typoil ¥ 06Bsi3aTh ¢ HetbrecbopubiMu koalekTopoM. [lepen 3akauu-
BaHueM pabouero arenTa (ra3oof6pa3HoOro asoTa, I€Hbl) YCTbe CKBa-
XUHBbI HeobXoauMo 060pynoBaTh TPYGONPOBOAAMM M apMaTypoil Ta-

1
3 22
{ 20
2 1718 21/
3 .
1| =

Puc. 19.13, Cxema o6Baaxn 060pynoBaHHA H YCThA CKBa)KHHBI NPH BhI30Be NMPHTOKA
U3 I1acTa myTeM BLITECHEHHA RHIKOCTH H3 CKBAKMHBI ra3006pa3HbiM a3oToM:

~ a30THasA rasmHKANHOHHAN YCTAHOBKA, 2 — 3MCKTPOCTaHINA; 3 — rajompoBoi
(uwranry BRICOKOTO JaBdeHHs); 4 — obpaTHRIN kjiamaH; 5> — y3esl MOAKIIOYeHHA ajoT-
;‘NX ra3sHHKaUHOHHEIX YCTAHOBOK K CKBaXNHe («rpefeHkas); 6 —~ 3ariymixa Ha pe-
CPBHOM BXofie «rpefeHKi»; 7 — HATHeTATeIbHAS JIHHWA A1A NOAAYH rasa B CKBaXKIIHY,

~ ManoMeTp; 9 - TpOlfiHUK AN MOAKTIOYEHHMs HarHETATeTbHON MHHHH K TPyGHOMY
g?gcmaficmy; 10, 11, 13, 14, 15, 16, 17 — 3aasxku HORTAHHON apMmaTyphl, 72 ~ Kpe-

BUHA, 18 — BHLIKHAHAA JAWHMS LTS NOAAYH XHAKOCTH H MEHH H3 CKBLKHHKI B HAKO-
THTeabHyI0 eMKoCTE; 79 — nedrecGopumiit kon1ekTOp, 20 ~ HAKONHTE/NbHAA EMKOCT;

Kpa; AKOpE CTOMOpHHI! X1st 3akpenleHHS BHIKHAHON auumu, 22 — npobooT6opHblil
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KUM o6pa3zoM, YTo6bl 0becnednBaiiich BO3MOXHOCTh HaTHETaHUs pa-
Houero arenta B TpyOHOe M MexTpybHOe NpOCTPaHCTBa U OIHOBpe-
MEHHO BBIXOJ KHIKOCTH M3 MexXTpPy6HOro u Tpy6HOTO MpOoCTpaHcrp
CKBa)>XKHHBI.

Cxembl 00BsikM Ha3eMHOTO 00OpYI0BaHMS M YCTbSl CKBaXMHp
creaymolme:;

TIpH BbI30BE TIPUTOKa M3 I1J1aCTa NMYTeM BbITECHEHUS XKUIKOCTH 3
CKBaXXHUHbI ra3006pa3HbiM azoTom (puc. 19.13);

TP BbI30BE NPUTOKA U3 IJIaCTa € UCHOJ/Ib30BAHMEM Ta3HPOBaHHON
a30THOH xuakocty (reHnl) (puc. 19.14);

P a30THO-KHUC/IOTHO 06paboTke mpusaboiiHoli 30HbI MiacTa y
BbI3oBe npuToka (puc. 19.15).

O6BSA3Ky 3)KeKTOpa CleNyeT OCYMIECTBIATh TakUM o6pasoM, yro-
6b1 ero 60koBOIt natpybok ¢ 06paTHbIM KialaHoM Obl1 HamnpaBie
BEDPTHKAJIBHO BHU3,

Y 3aaBuxkek ¢donTaHHOH apMatypbl 15 (cMm. puc. 19.13), 22 (cm.
puc. 19.14), 24 (cm. puc. 19.15) Heobx0AMMO YCTAHOBUTb perynu-

30

8
251-26 29 /

Puc. 19.14. Cxema 06853kH 060PYAOBAHHA H YCTbA CKBAXKHHLI NPH BLI3OBE NPHTOKA
M3 IUIACTA € McNO/b30BaHHeM rasHpoBaHHOM a30THOI KHAKOCTH (MeHBl):

1 — asoTHad rasHGUKAUHOHHASN YCTAHOBKa;, 2 - 3MeKTPOCTaHuus; 3 — ra3omnpoBol
(ULTaHrH BBICOKOTO faB;ieHuA), 4 — oOpaTHuii Klaman; 5 — yse.l NOAKTOYEHHS 30T~
HHX ra3ndHKalHOHHBIX YCTAHOBOK K CKBaxuHe (<rpebeHkas); 6 — HacocHmlt arperaT:
7 — Tpy6ompoBoa A8 cOPOCa XHAKOCTH B €MKOCTb HACOCHOTO arperaTa; 8 — BEHTHIb
HIK 23‘10}( BEHTILTIEH ANA PEryIHpOBAHNS PacXoa nenoobpasytomedt skuakocTH (aem-
Teny pacxona); 9 — Tpoitnuk; 10 — ¢unntp; 11, 16, 31 — ManoMerph; 12 — 3amopHOC
YCTPONCTBO A5t OTKMIOYEHHs JMHMH, MOJKMIOYEHHOH K HacocHOMy arperaty; 13 ~
WTYLep; 74 — cMecHTENb KuaKoli 1 ra3oobpasubix ¢a3 (TpoitHuk, aspaTop HWIH IKEK”
TOp), 75 — TpOHHK A4 NMOAKMIOYEHHS HarHeTATEAbHON nuHHH K TpybHOMY APO”
CTPaHCTBY CKBaXHHEL, 17 — 3ariylika Ha pe3epBHOM Bxone <rpebenkus; 18, 19, 2_,0' 21,
22, 24, 25 - 3apBikka douTaHHOIN apMaTypH; 23 — KpecToBuHa; 26 — BuKHAHOH TPY”
6OMpPOBON AT MOAAYH >KHAKOCTH M MEHH M3 CKBaXHHBI B HAKOMHTETILHYK eMKOCTD
27 - nedTecbopHulll KoanekTOp; 28 — HAKOMHTENBHAA €MKOCTh; 29 — SKOpb CTOMCP”
HbII 11 3akpenneHus Tpybonpopona; 30 — npoboorbopuslil Kpax
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yeMble LITYLEPa 1UaMeTPOM 8-16 mM. Konen nuHuM 7 penwrens
pacxolia 8 (cMm. puc. 19.14) creayeT OTMyCTUTb A0 JHA KaXA0TO OT-
ceka MEPHOH EMKOCTH HaCOCHOrO arperata (IJs MCKJIOYEHHS BCre-
HMBaHUS XHWIKOCTH) M 3akpenutb. [Inowans npoxoanoro ceyenus
peHTH/Is (BeHTHMNER) AennTtens pacxona 8 (cM. puc. 19.14) nomxna
coctasasith 0,8-1,5 cm.

[IpuroToBieHUe NeHoobpasyloulell KUAKOCTH CeAYeT BBIMOJHATD
p cBOBOAHOM OTCeKe MEPHOi1 eMKOCTH 11eMEHTHPOBOYHOTO arperara
HErOCPEACTBEHHO B IpoOllecce 3aKauMBaHMA Ta3sHMPOBaHHOH a30TOM
KUAKOCTH (TeHbl) B CKBaXKMHY. Bo3MoxxeH BapuaHT 3abJiaroBpeMeH-
HOrO TPHUTOTOBJEHMS [eHooOpasylolled KXUAKOCTH B IMEPeIBHKHON
eMKOCTU HJIH aBTOLUCTEPHE.

Ha 1 M Boabl HeobxoxuMo n06aBisaTh oT 3 Ao 7 Kr (B mepecyere
Ha aKTMBHOe BelllecTso) cynbgoHona, OII-10 wan apyrux ITAB.

O61peM nobasnenus [TAB x Boxe 3aBUCHT OT ee c0JIEBOTO COCTaBa,
kadectBa IIAB u Moxer ObITb yTOYEH 3KCHEPHMEHTANbHBIM IYTEM.

{25
56 4 :34 22
X 1
x 23
1 1 21
15 1 I X 17 IA\ 20
19

3

Puc. 19.45. Cxema 06Bsaxu o6opynoBaHMA 1 YCThA CKBAKHHEI NpH a30THO-
KucnotHolt o6pa6oTke npuaaGoliHolt 3oHBI ILTacTa ¥ BEI30Be MPHTOKA:

~ Ta3MHKAUMOHHAA YCTAHOBKA; 2 — 3JeKTPOCTAHUHA; 3 ~ Ta3’onpoBoa (WIAHIH
BRICOKOro naBneHus); 4 — obpaTHmii knamaH; 5 ~ erpeGenkas; 6 — HacocHmil arperar;

~ KHCJI0TOBO3; & ~ TPyGonpoBox AT MoJayM KHCIOTHOTO PAacTBOpa MM meHoobpa-
Iyouteit xuakocTi B cMecHTedb (3KeKTOp); 9 — 06OpPyAOBaHHe 1A PeryIHPOBAHUA
COOTHOmeHNA (has; 70 — IAMBILKKA ANA OTIJMIOYEHNS THHNH HACOCHBIX arperatos; 17 —
CMeCHTe D (aspaTop, TPOIHUK, 3XKekTOp); 72 — HarHeTaTenbHas JHHHS AJI9 NMOAAYH
TeXHonoriMeckoro arenta (5KHIKOCTH, ra3HPOBaHHOMH XHAKOCTH (fleHH ), raza) B CKBa-
);(“*1)'» 13 ~ tpofnuk; 14, 16, 17, 23, 24, 25, 26 — 3AJBIDKKH cdoHTaHHOH apMaTypH;
cron KpecTosnHa coHTaHnoH apMaTypur, 78 — HedrecbopHEIl kKoNNeKTOP; 19 — AKOPD
M ODHEI n71 3akpennenns Tpybonpoeoda; 20 — HAKOMHTeJbHAad eMKOCTh; 21 —
NKIIHON Tpy6onpoBoA A MOAAYH HHAKOCTH I MEHbl H3 CKBAKHHEI B HAKOMHTENTb-
Y10 emxocTh: 22 —~ npo6ootbopunil kpal; 27 — MaHOMETP
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Has 3toro B na6OpPaTOPHBIX YC/NOBUSIX M0 ONMpeAeNeHHON MeToamke
c/leqyeT ONpefeNuThb 3aBUCHMOCTb YCTOMYMBOCTH IIEHBI OT KOHiey-
tpauun IIAB, uamensis nocnenioo B npegenax 0,05-1,00 % no o6y-
€My aKTHBHOTO BElIeCTBAa, M MPHUHATh TaKoe MKHHMAJIbHOE 3HadyeHye
KOHLIEHTPaUWH, MpPHU KOTOPOM YCTOMYMBOCTb IE€HbI COCTABISET He
meHe 95 % OT MakcHMMaibHO BO3MOKHOH. IIpH oTpuHaTenbHOM Tem-
nepaType OKDYKalOlIEr0 BO3AyXa CJeAyeT NPUMEHATb MOAOTPeTyio
neno06pasyouIyio XKHUAKOCTD.

[Ip1 a30THO-TAMHOKUCIOTHONH 06paboTke 3aKayMBaHME KUCJIOTHo-
r0 pacTBOpa B MAACT 1eslecoobpa3Ho NMPOBOAUTL ABYMS MOPUMSMH,
Jna cokpaienns 'HelpoOM3BOJUTENBHOTO PACXONOBAHUS MMIaBUKOBON
KHUCJOTHI Ha pPacTBOpEHME KOMIIOHEHTOB [J1acTa, KOTOPble XOpowuIo
pearupyloT ¢ COJISIHOM KMCHOTOH, W NperoTBpalleHus o6pasoBanus
HEepacTBOPHMBbIX (DTODHUIOB B KauecTBe MEPBOM MOPUMH KHMCJIOTHOTO
pacTBopa, cocraBasiouteli 39-40 % or obuiero obbeMa pacTBopa,
npumensiercst 10-15%-nas coastnas kucnora. B kavecTBe BTOpOIi
nopluUy HeoH6XoAMMO HMcnob3oBaTh 10-15%-Hylo coisiHylo KHcaoTy
¢ nobaBkoit 2—-4 % nuaBukoBoil kucaoTsl, Heobxonnumblii 06beM ku-
CJIOTHOTO PaCTBOpPa CJAEAyeT OlpefesisiTh N0 pesyabTaTaM Jabopatop-
HbIX HCCJEN0BAHUI B YCJIOBUSAX, OJIM3KUX K IJIACTOBBLIM, U MMelolle-
rocsi MpPOMbICJIOBOro ombiTa. B kayecTBe NpoJaBOYHON KUAKOCTH
cefyeT MCMOJAb30BaTh BoAy, HedTh MJIM Ta3sMPOBaHHYIO a30TOM KHA-
KOCTb (MeHy).

ObbeM V,, NpoRaBOYHONH XMAKOCTH YCTaHABIMBAIOT, MCXOAA M3
yCJoBHS 3anonHeHust elo BiiyTpeunero obsema HKT, ob6sema 3xc-
IJ1yaTaUMOHHOI KOJIOHHBI B WHTepBaJje neppopauny U BbITECHsSEMOH
B 1ipu3aboiiHylo 30HY IJacTa YacTh ofbeMa KHCJIOTHOTO pacTBopa C
LENbIO MOJHON €ro HeTpaIusaluyH, coracHO 3aBHCHMOCTH
Vie = Vir + V. + KV, (19.23)

Kp'

rae Vyxr — BHyTpeuHuid obpveM HKT, V! - obbeM axcniyaTaumoH-

HOl KosoHHBI B MHTepBase nepbhopaunyt; K — onbITHIA KkoadhulM:
€HT, ONpeAeJeHHbIA 110 JaHHBLIM JabopaTopHbIX HccaefoBaHui (415
1O «Ykpuedhtb» K = 0,5); Vip — 06BEM KMCIOTHOTO pacTBOpa.
®opmyna (19.23) cnpaBeanyBa Aisl TEPPUTeHHBIX KOJJIEKTOPOB.
Jlns kapboHaTHBIX KOJJIEKTODOB C/eiyeT MCoJb30BaThb 3aBMCH-
MOCTb
Vnp = YHKT + VE)’K'
TpebyeMmasi cTenenb rasudHKaUMM JOCTMraeTcsl 3a cueT perysiH-
pOBaHUs MOJAYM MeHooBpa3ylolleil KHAKocTH B cMmecuTelb 14 (CM-
puc. 19.14) ¢ momolubio AeNNTeNs pacxofa XUAKOCTH & MpH Heu3”
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MeHHOM DacXo/le rasa, Takxke MoJaBaeMoro B CMECUTENb 14. Hanpu-
Meps H3M€H€HMeupaCXOﬂa nexooBpasyioiet xuakocti oT 1 1o 4 n/c
npu TIOCTOSHHON Moflaye a3oTa 200 n/c, 4YTO COOTBETCTBYET OAHO-
ppeMeHHOM pabore aByx ycraHosok AI'Y-8K, ofecneunBaer peryu-
poBaHHsi CTEMEHH razudukaunu or 50 g0 200.

ITeHoo6pa3yiolasl XUAKOCTh [10gaeTcsi arperatoM 6 (cM. puc.
19.14) B cMecuTenb 14 yepes aenurtenb pacxoxa &, buastp 10 u 06-
paTHBIN KJanad 4. A30T Mojaercs B CMecHTenb 74 Mo rasoBbiM JIM-
HHsM 3 uepe3 ofpaTHble KnanmaHa 4. 3ajanHbiil pacxoj mHeHoobpa-
aylolileit KHAKOCTH obecreynBaeTcss MyTeM MOMIePXKaHHs MOCTOSH-
HLIM OIIPEACJICHHOro Mepenaza JaBjleHUsl Ha wTyuepe 13 mocpeact-
BOM DEryJHMDOBaHWs CTeleHU OTKDPBITHS BEHTUJS (BeHTWNEH) aenu-
tensa pacxoja 8. KoHnTponw mepenaja maBnenust Ha wryluepe 13 ocy-
IIecTBJAeTCS MaHoMeTpaMu 17 n 37, a pacxona »XHIKOCTH — IO H3-
MeHeHHIO ee YPOBHSI B €eMKOCTM HacCOCHOro arperarta 6, kyaa copachbi-
BaeTcsl M3OBITOK JKWAKOCTH Mo JuHuM 7. PerynupoBaHue cooTHolle-
HHS 110J2BaeMbIX B CKBaXXMHY 06BEMOB a30Ta M XKHIKOCTH OCYLIECT-
BASETCS TakUM 00pa3oM, 4ToObl MCKJIIOYANKCh 06pa3oBaHHe ra3oBbIX
npobok B CKBaXXMHe M pe3koe KojebaHMe AaBJeHHs MPH HarHeTaHWUH
CMeCH B CKBaXkKHHY.

CxeMma 06Bsisku (cM. puc. 19.14) Bkaiodaer paboThi MO BLIZOBY
NPUTOKA U3 NJacTa M MOXeT NPUMEHSITbCS B CEIYIOUIUX CAyYasx:

NP OCBOEHMH CKBAXWH, coAepxkKalllMX CePOBOAODOL;

[P OCBOEHUH CKBaXXMH B 30He BJMSHUS MOA3EMHOT0 FOPEHMS;

npH nposeleHHU paboT B 3MMHMIT NEpHOA B YCHOBHUSIX HM3IKUX
TeMIIEPaTyp OKPYXXalllero Bo3ayxa.

Hns onpenenenns pabounx mapameTpoB IPH 3aMeHe XKUAKOCTH B
CKBaXXKHHe Ha ra3000pa3sHbId a30T CAYXKAT HOMOTPaMMBbI, NIPUBeeH-
Hbie Ha puc. 19.16 u 19.17. [loabaysick HoMOrpaMMaMH, MOXHO oOf1pe-
AenuTbh HeobxoauMbii 06beM V, razoobpasHoro a3ora, MakCUMasbHOE
YCTbeBoe (TpoaaBoYHOE) JaBJeHHe py U NPOJOTXKHTeNbHOCTh T olle-
PauMH 0T Hayasa 3aKauMBaHHsA a3oTa A0 NEPBOro NPOXoja ero yepes
6awmak muTa MAK MOTHOTO OCYIEHHS CKBAXUHBI (eCMM 3TO HEO6-
X0UMO M BO3MOXKHO) MPH 3ajlaHHbiX rayOHHe H ckBaxMWHBI, NOTHO-
CTH Py XKMIKOCTH B CKBaXKHHe, PacXol€ g, a30Ta M BbIOPAaHHOM BapH-
aHTe 3akaynBaHus (B TPYOHOE MM MeXTPYOHOE POCTPAHCTBO).

Hocrpoenne nomorpamm nposeseno Ans CKBaxHH, 060pynoBaH-
HbIX 146-MM akcnayartaumonHoi kosoHHo# u 73-MM HKT npu pas-
JM9HO ray6uHe ux cnycka TemmepaTypa Ha YCTbe CKBaKHHbBI
10 °C, rpaament ee usmenenus 2,3 °C na 100 M ray6uubi. Pacxon
30Ta g, NIpUHAT paBHBIM 6 U 12 M>/MHH.

Ilopsnok nonb3oBanust HOMOrpaMMaM¥ yka3aH CTPeJIKaMH.

Tak, HanpuMep, B ciyyae npumenenus AByx ycranosok Al'Y-8K
(9. = 12 M®/Mun) 115 OCBOEHMs CKBAXXUHDI, 3aMOJIHEHHOM 1O YCTbsA
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Puc. 19.16. Homorpamma s onpejieeHHA MapaMeTpoB NMpoliecca MO BhI3OBY NMPH-
TOKa M3 ILTacTa ra3oo6pasHLIM a30TOM NpH p, = 830 kr/M™:

Py» Dé — HAaBJeHHe HA YCThe W y GamMaka judTa NpH HATHETAHHH a30Ta B CKBLKHHY
cootBeTcTBeHHO, MIIa; ppy — cpeasee naBieHHe B CKBaXHHE, 3AMOJHEHHOIN a30TOM,
MIla; A, b - 3akauHBaHie B MEXTPYGHOe HPOCTPAHCTBO H JHGT COOTBETCTBEHHO, §a ~

pacxon a3oTa

Kpusas G2 M/MUH 3akaunBaHHe
1 6 B MexTpy6HOe npocTpaHcTBO
2 12 'lpo xe
3 6 B tpy6Hoe npoctpancTso
4 12 To xe

XKMIKOCTBIO MuoTHOCTbIo 1000 xr/mM® (cM. puc. 19.17), Kk MOMEHTY
npopbiBa rasa yepes 6awmak mudra (npu H = 3000 M) HeobxoAHMO
oCylIeCTBUTh 3akaymsanue 2,1 Thic. M asoTa B ancT (npu NpAMOH
NMPOMBIBKe) MK 5,5 Thic. M° a30Ta B MeXTpYGHoe npocTpaHcTBo (MPH
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Puc. 19.17. Homorpamma A1a onpeefiersis NapaMeTpos npouecca no BHIIOBY MPH-

nglaﬁ;la I1acTa raszoobpa3nbiM azotoMm NP px = 1000 kr/M° (06oamayenus cM. puc.

obpaTHoit npoMbiBke). JiuTeNbHOCTh HarHeTaHus INpH paboTe aBYX
YcraHoBok AI'Y-8K cocraBaser 3 ¥ 8,2 u coorBercrBeHHO. Oxupae-
MoOe yctheBoe aaBnenue 21,8 Mlla.

Obbem rasa, ycranoB/eHHbIH Mo HOMOTPaMMe, 0JUKEH GbITh yBe-
JM4eH Ha 3HayeHMe, HeoOXoauMmoe A1t APEHHMPOBAHMS IIacTa B Ha-
HAILHOM CTaAMM BbI30BA MPUTOKA, JTOT AOMOJNHHUTEbHBIA 06BEM

ra3a
Va = 60g,T,,
The g, ~ cyMMapHas MpOM3BOAMTENBHOCTh a30THBIX YCTaHOBOK, y4a-
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cTByloUMx B pabore, M°/mMut; Ty — NMPOAOIKHTENLHOCTD padoT, cBg-
3aHHBIX ¢ APeHUPOBAHMEM I11aCTa, HaYMHasi C MOMEHTA I1EPBOro npo-
X0/a rasa /0 OKOHYaHWA paBoT 10 BBI3OBY NPUTOKA MJM Mycika
CKBa)XMHBI B paboTy, 4 (NMPUIHMAETCs 110 OMBITY OCBOCHHS CKBaXyn
Ha JaHHOM MeCTODOXJIEHHH).

[Ipn nosb30BaHUM HOMOrPaMMaMH PelualoTcst M 0bpPaTHbie 3ajayy,
HanpyMep, MOXHO onpenejnuTh IpefeabHylo TAYOGUHY OCBOEGHUS mo
pacrnonaraeMoMy o6beMy a3oTa u Ap.

lepen nposenenneM paboT 1Mo BbIBOBY NPUTOKA B CKBaXHHY
CIyCKaeTCs KOJIOHHAa HaCOCHO-KOMIMPeCCOPHbIX TPy6 n0 3abost u
ckBa)kMHa npombiBaercs. 3ateM npunoanumaetrcs HKT u 6aurmax
yctaHaBauBaeTcss Ha 5—10 M Bbuue uuTepBaza nepdopauun. Ilocne
o6opy/10BaHUsT yCTbS MPHUCTYMAlOT K 3aMeHe JKHAKOCTH B CKBaXKHHe
Ha ra3o00pa3Hblif a30T, BbIMONHSAS OMEPauny B CJIeAYIOUIEM MOPSKe.

OTkpelBaloT YCTheBble 3aABHXKH 17, 13, 15 M 3akpniBaloT 3a-
aBuxkkn 10, 14, 16, 17 (cm. puc. 19.13). C noMoltbio razugpHkaliMon-
HBIX YCTaHOBOX 7 M0 LIJIaHraM BLICOKOro AaBjieHusi 3 yepe3 obpart-
Hble KlamaHbl 4 OCyllecTBJsieTcs Mofadya ra3o06pa3sHOTo a30Ta B
MeXTDY6toe NPOCTPAHCTBO CKBaXKMHBI Yepe3 «TpebeHKy» 3, larHera-
TeJibHYIo JHMHMI 7 U TPoitHHK 9. BoiTecHsiemMasi razoobpa3HbiM azo-
TOM M BBLIXOASIUIAS M3 CKBAXHHbI KUAKOCTb 110 BLIKMAHON JAuuuu 18
1IOCTYMaeT B HaKOMMTeJbHYIO eMkocTb 20, HarHeranue B ckBaXxuHy
ra3o06pasHoro asora CJeAyeT OCYIUIECTBAATb B pacyeTHOM obbeme, He
npeBblllass MaKCUManbHOIo pabouero IaBjieHHst ra3uQrKallMOHHBIX
ycraHoBok. IIpn HeoBX0AMMOCTH CHHXEHMS NPOJaBOYHOTO JaBJIeHUs
B CKBaXHHYy CJleyeT 3aKayaTb Mopuuio Boibi, obpabortanHoii I1AB,
Win HedTH,

Kotitponb npouecca 3akayupaHMsl rasoobpasHoro a3oTa B CKBa-
KUHY BefeTcsl o MMokKa3aHMSAM MaHOMeTpa 8 Ha HarHeTaTejabHOM Ju-
uun 7 (cm. puc. 19.13) u murax ynpasjenus rasucbykallioHHbIX YC-
taHoBok. [lo Mepe HarHeraHus ra3oo0pa3HOTO a30Ta B CKBaXKHHY
JaBJleHMe B 3aTpyBHOM MpPOCTPaHCTBE [OBbILIAETCH BIJOTH A0 MO-
MEHTa NpopbiBa (1poxoaa) rasa yepes bammak HKT, nocse yero oHO
HayMHaeT Pe3K0 YMeHbLIAThCH,

Bo uafexanne Boibpoca XMAKOCTH ra3oofpasHoro a3ora Ha Bbl-
KMAHOH JnHMH 18 HeoOXoaMMo peryanpoBaTh MpoTHBoaB/eHue B
TpyOHOM MPOCTPaHCTBE CKBaXKMHBI C MOMOUIBIO 3afBHXKKKH 15, obopy-
JloBaHHOI wTylepoM (cM. puc. 19.13). Topaya razoofbpasnoro a3ora
B CKBaXuny (NMpM OTCYTCTBHH NPHTOKA) BeJeTcs B KoJMuecTBe, HeE
06X0IMMOM INS CO3/laHMA MaKCHMAaJbHO BO3MOXHOM JernpeccHd Ha
IUIACT, MOC/e J9ero HeoOXOAHMO 3aKPbITh 3aABHxKy 17 M NpH OTKPbL
TbIX 3aABHKKax 15, 76 Ha BbikMIHOW nunuM (cM. puc. 19.13) nocTa-
BUTh CKBRXKMIlY Ha OXHA2HUe MPUTOKa ha Aepuox ao 48 9 ¢ Mpo-
CJIeXKUBAHUEM YDOBHS XXHAKOCTH B CKBaXHMHE.
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[Ipy MOSIBAEHMU faXke HE3IHAYMTETbHBIX NMPU3HAKOB HedTH HIIH
ra3d NPOAOKHTL BbI30B NMPUTOKAa JJIS OYMCTKM npu3aboiHON 30HBI
[1aCTa, 3aTeM 3aKpPbITh TPybHOE M MeXTpyOHOe NMPOCTPaHCTBA CKBa-
KMHBI M CJIEINTD 3a NOJbeMOM AaBjeHHS Ha ycTbe. [Ipy moBbieHnn
gaBeHns Ha Bydepe 110 3HaueHus, 10CTaTOYHOro A7 paboTb1 cKBa-
KHHBI, B cucTeMe c6opa 3akpbIBAIOTCS 3a/BUXKKU 15, 16, OTCOEMHS-
eTcsl JMHHUS 18, CTaBUTCH Ha MecTe ee TIOAKIIOYEHHMs 3alyliKa M
OTKPBIBAIOTCS 3aABVXKKH 13, 17, HanpaBAsisg MPOAYKUMIO CKBRXHHbBI B
HedTecbopHblit KoekTop 19 (cM. puc. 19.13).

Cxema obBsiskit (cM. puc. 19.13) mnpeaHa3HayeHa AJIS1 BbI30Ba
npuToKa HETH M rasa M3 nacTa U NPUMEHSETCS B CAEAYIOUINX CTIy-
yasx:

A1 Co3AaHUs rAybokux genpeccuil Ha MJIACT MPH IIaBHOM TEMIIE
cHUXKeHHs 3a00MHOro JaBjeHus;

C 1IeJIbI0 DKOHOMHH a30Ta.

Jlns onpepeneHust pabouux mapaMeTpoB MPU 3aMeHe KUAKOCTH B
CKBa)XKMHE Ha MeHY C MOCJAeIYIIHM ee CaMOW3JINBOM, He3aBUCHMO OT
avameTpos 06caHON KOJOHHB! M JUGTa, CIYyKaT HOMOrpaMMBbI, MPH-
BefeHHbIe Ha puc. 19.18.

Ilonb3ysick HOMOTpaMMaMH, MOXKHO OINpPEIeNUTh HeoOX0anMYIo
cTeneHb rasudukauuu o, obwveM V; razoobpasHoro asoTa U MakcH-
MaslbHOE YCTheBoe (TPOJIaBOYHOE) AABJICHHE Py may, ObECIIEUMBaIOlIHE
Tpebyemoe 3aboiiHoe naBNeHWe p, NpH 3ajaHHBIX ray6une H cksa-
KHMHBI M TIAOTHOCTH XHUAKOCTH B CkBaxkuHe py = 1,000 r/c,M3.

Heo6xoaumstit 06veM razoobpastoro a3ora

Ve = Vi Ve, (19.24)
rae |V;| — oTHocuTenbHbll 06beM ra3006pa3HOro a3oTa, KOTOPHI ON-
penensieTcs Mo HoMmorpamme, M/MuH; V. — o6beM NpOCTpaHCTBa

CKB2XKMHbI, B KOTOPOE TIPOBOJIMTCS HATHETAHME TIEHBI, M,
Heo6xonnmblit 06bem neroobpasyowuei s HAKOCTH

v =WV

x
o

(19.25)

uavenus |V,| M « onpemeasiioTcs Ha HoMorpamme (cM.
puc. 19.18). Hanpuwmep, npu H = 3000 M, p, = 1000 Kr/M> U p, =
= 15,0 MIIa 3Ha4eHUs & Py ma ¥ |Vi| cocTaBasioT 28; 4,8 MIIa u 22
COOTBETCTBEHHO.

Ortciona cormaco dopmynam (19.24) n (19.25) V, = 22V, M> u
Vi = 22V, /28 M.

HAns onpenenenus pabounx MapameTpoB [PH 3aMeHe KMIKOCTH B
CKBaXXMHe TeHoM ¢ ee CaMOM3IMBOM M MNOCTEAYIOUIMM OCYIIeHHEM
CKBaXXMHbI ra3006pa3HbIM a30TOM, HE3aBUCHMMO OT AMaMeTPOB KOJOH-
HbI M mHdTa, caykaT HOMOTPaMMBI, TIpUBEIEHHbIE HA pHc. 19.19.
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Puc. 19.18. Homorpammnl 1is onpenesieHHs napaMeTpoB NpoLecca BLI30BA NPHTOKA
M3 IUIACTa € NMPHMEHEHHEM IIeHBI € NOCIeYIOIHM ee CaMOH3NIMBOM H3 CKBAXXHHbI

I — otHochTeNbHBIT 06beM rasa [V, /I — cremens rasucduxaumnn o, IJI - MakcuMaib-
HOE YCTbeBOE JABTEHHE Py max, 7, 2, 3, 4, 5, 6 — InybitHa ocBaMBaeMOii CKBAXHHBI €O
oteetctBenno 1000, 2000, 3000, 4000, 5000, 6000 M

[Tonb3ysch HOMOrpaMMaMM, MOXHO ONpeleanTh TpeGyeMmbld MH-
HUMasbHbI 06beM V, rasa, B TOM uMcile /S NIPUrOTOBJIEHUS TEHbI
Vi x HEOOXOAUMYIO CTeIeHb Ia3suduKaltMi o 1 MaKCMMaJIbHOE T1POAa-

Puc. 19.19. HoMorpaMmnl 115 onpesie/leHsl NapaMeTpoB Npolecca BbI30Ba NPHTOKA
H3 fUIacta neHolt ¢ CaMOM3NMBOM H NOCHEAYIOUIHM OCYyUIEHMEM CKBa)KHHbI ra3000”
pa3HbIM a30TOM:

] - MUHEMATBHO HeOBXOMMMbtil OTHOCHTETbHRI 06beM raza |V, I — cTenenn rasudit-
xaiu o, JJI — oTHoCHTe bHBIT 06BbEM Ta32 A1 NPHTOTORIeHHA NeHH |Vl [V — MaK®
CHMaJTbHOE YCTbEBOE JABIEHHE Py mw, V — 3aboitHoe mapnenme p,, 1, 2, 3, 4 — naoT
HOCTb XHIKOCTH B CKBaXHHe coorsetcTBeHHo 800, 900, 1000, 1100 xr/M
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BOYHOE JIABTIEHHE Py max HA YCThE, obecreunBaolie 3a60iHoe papse-
HHE p, NP 3afanHblX rAy6uHe H CKBaXKHHbI, IJIOTHOCTH P, XKHiKo-
CTH B CKBa)XXKMHe M YCJIOBMM MHHMMH3aUMM obbeMa HCMonbayemoro
a30Ta BBUJY OIPaHHYEHHBIX BO3MOXIIOCTEN a30THBIX YCTAHOBOK o
3anacy *MAKoro ajora.

O6beM neHoobpasyoled KUAKOCTH

[ nmlv
o

(19.26)

r7ie 3uHadeHue |V, ,Kl ONPEAENSIIOT N3 HOMOTPaMMBI (CM. puc., 19.19),

Tak, uanpumep, npu 1 = 3000 M, p, = 1000 kr/M> sHauenus
o, Vi, Vis, Pmax P COIJlacHO HoMoOrpamMmaM cocTajsioT 86, 67V
9,0 MIla; 2,5 MIla cooTBeTcTBeHHO.

Cornachio ypasHenuio (19.26) V, = 55V, /86 M°.

[Mopsinok BelMonHenust onepauuit cieaylowuit. Ilpurorosaserca
neroobpasyomas x1aKocTb. OTKpbIBalOTCA 3aABMXKH 18, 19, 22,
3aKpLIBAOTCA 3aABUXKKH 20, 21, 24, 25 (em. puc. 19.14). C noMoursio
LIeMEHTMPOBOYHOrO arperata (¢ WM a3oTHBIX Fa3MPHUKaUMOHHBIX YCTa-
HOBOK 7 MNpOBOASITCS NPUIOTOBJAEHHE W HarHeTaHWe Tra3upoBaHHOM
KHUAKOCTH (nens) B MeXTpyOHOe NMpoCTpaHCTBO CKBaXKHMHBI MO Ha-
rHETATeNbHON AMHUM, 06BA3aHHON ¢ ¢oHTaHHOH apMaTypoil. BaiTec-
HseMas ra3HpoBaHHOHN >XMIKOCTbIO (T€HOH) M BbIXOAALIas M3 CKBa-
KHHBI XKMAKOCTH MO BBIKMAHOMY Tpybonposoay 26 NnocTynaeT B Ha-
KONUTEIbHYIO eMKOCTh 18.

[Ipu oTCYTCTBMM NpPHU3HAKOB NPUTOKa HedTH U rasa rnocje caMo-
M3JIMBA MeHbl B TeyeHUe MepBhIX 1,5 4 11e06X0IHMO NPOAOTIKNTD Ca-
MOM3NHMB 10 ero okoH4aHus. Ilpy oTcyTcTBMM TpUTOKa M B 3TOM
cJiyyae cjlefyeT MOCTaBMTb CKBaXXMHY Ha OXHAaHWe NMPUTOKa Ha Ie-
proz o 48 4 ¢ npocnexuBaHHeM YPOBHS B CKBaXkMHe. IIpn HamHunn
NpHUTOKa HedTH M rasa 3aIBUXKKH 22, 24 3aKphIBalOTCs, OTCOEAUHSET-
cs1 TpyborpoBoa 26, CTaBUTCS Ha MECTe ero NoAKIIYeHUs 3araylIKa
M OTKpbIBaIOTCA 3aJBMXKHM 22, 25; poAyKUuMsl CKBaXXHHbI HamnpaBJs-
etcst B Hedrecbophblit koanekTop 27 (cm. puc. 19.14).

Cxema 068513k (cM. puc. 19.14) npesHazHadeHa AAS BOCCTaHOB-
JIEHHs1 ¥ YJIYYIIE€HHUS KOJJEKTOPCKUX CBOMCTB CH/IBHO 3arps3HEHHOrO
NpY BCKPHITUM UAM CTabonpoHHLaeMoro NpoAYKTHBHOLO TacTa C
€160 0berduTh YCAOBUA 10 BbI30BY NPUTOKa HedTH M rasa M 10~
BbILIEHHIO HedTera3ooTAa4yd CKBAXKHHBL

Benytcs nmoarotoBuTensHble paboTel. B ckBaXkMHY cliyckaioT KO-
nouny HKT go 3abost u mnpomsiBaloT ckBaxuHy. [locne npoMbIBKH
npunoguumaioT HKT, ycraHoBus 6Gammax naudTa Ha 2—3 M BhILC
BepxHero nepopallHOHHOIO OTBEPCTHS,

Ecan oxuzaeMoe MakcMMasbHOe JaBjleHWe HarHeTaHust a3oTHO”
KUCAOTHOH cMecH TIpeBbIIaeT AOMYCTHMoe st 3KCTLTyaTallMOHHONA
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xononnsl, To HKT cneayer obopyzoBaTh mnakepoM ABYXCTOPOHHEro
peitcTBUa (c 06paTHBIM K/1al'aHOM), YCTAHOBMB €ro Bbillle MHTEpBala
nepcopaumu. Ilakep gomxen obecneunBaTh 3aKauHBaHHE A30THO-
KUCJOTHOM CMecH B IJIACT M TPONYCK >KMAKOCTH M3 MEXTPYGHOro
npoCTPAHCTBa B TPY6HOE MPH BbI30BE NMPUTOKa (h/Tionda U3 MacTa.

OnpeaensieTcst MPUEMUCTOCTD NJIAacTa B 3aBUCHMOCTH OT JaBJeHMs
pardetanus. IlocnexHee He AoMkHO cocTaBaaTn Gonee 80 % nasre-
HMs1 TMAPOPa3pbiBa MacTa. B ciyyae HeqocTaToyHO! MpHEMHUCTOCTH
[IacTa M3-3a 3arpsA3Henyns npHs3aboilHoll 30HbI Heo6X0AHMO NPOBECTH
cefylolule MepONPHATHSA T10 YBEJTHYEHHIO TNPUEMHUCTOCTH, OOBIYHO
BLITIOJHSEMBIE TIepel KMCIO0THOH 06paboTKoii:

YCTAaHOBUTb KMCJIOTHYIO BaHHY M NyTeM TIATEIbHON TPOMBIBKH
yAaJINTb NPOAYKTbE PeaKunu ¢ 3ab0si CKBaXKUHbI,

B CJIyYae BO3MOXHOro oTJ0OXeHUs! B npu3aboitHolt 3oHe TSKeNbIX
KOMITOHEHTOB HedTH (napaduHoB, cMoJ, ac¢aibTeHOB) MPOBECTH
06paboTKY CKBaXXHHbI PACTBOPHTEJIEM MM TEMJIOHOCHTEJEM;

MOBTOPHO OTpeAeIHTh MPHEMUCTOCTD MJIacTa.

C noMourblo HacOCHBIX arperaToB 6 M KHCJI0TOBO3a 7 (CM. pHC.
19.15) NpHUroTOBUTL pacyeTHOE KOJAUYECTBO KUCJIOTHOIO pacTBOpa.

IIpn oxuaaeMOM MakcHManbHOM [aBJ€HHM Ha yCTbe p, =
= 20,0 Mlla (B kayecTBe CMeCHTeAsl MCIIOJNB3YETCS a3apaTop HJM
TPOIHMK) BBHIIOJHSIOTCH cleAyomHe paboThL

OTKpbIBaloTCH 3aABHXKH 26, 23, 16, 3aKpbIBalOTCS 3aJBHXKH 25,
14, 24, 17, 10 u ¢ noMoubio ra3udHUKALMUOHHBIX YCTaHOBOK 7 (CM.
puc. 19.15) nmpoBoauTcst HarHeTaupe B JUGTOBYH KOJOHHY razoob-
PasHOro a3oTa M3 pacyeTa 3afoJIHEHMS ra3oM BHYTpeHHero obbema
MudTa, yTo GyZeT COOTBETCTBOBaTL MOMEHTY Hayasa NpoxoJa rasa
yepe3 HamMak audTa.

ITocne okoHuyaHMs 3akayMBaHMA ra3000pa3HOro asoTa 3aKPbIBAIOT
YCTbeBYIO 3aABMXKKY 76 (Ha MeXTPYGHOM TMPOCTPAHCTBE) M NpPU OT-
KDBITBIX 3aaBM>kKaxX 26, 23, 710 ¢ noMoublo YCTaHOBOK 7 M HACOCHBIX
arperaToB 6 uyepe3 cMecuTenb 77 (cMm. puc. 19.15) ocyuecTBasieTcs
HarHetaHHe B JUGMTOBYIO KOJIOHHY a30THO-KUCAOTHOH CMECH, UCXOAS
M3 ycnoBus obecrievenst He Metee 50 M° asoTa Ma 1 M pacTBopa
1pu pacxoxe nociaeadero 0,20-0,25 M3/MHH. IlepBOHayasnbHO B CMe-
cuTens 11 mogaeTca coisiHas KMCJIoTa, 3aTeM — [JIMHOKHcoTa. Ily-
TeM HarHeTanust B Tpy6HOE TpOCTPaHCTBO Ta3MPOBAHHON 2A30TOM
UIKOCTH TNpoJaB/ivBaeTcsl a30THO-KMCIOTHas cMecb B mutacT. Ilocne
OKOHYaHUS TnpogaBAMBaHMs 3aABHXKM 26, 70 3aKpbIBalOT U IJ1aBHO
CHUXAI0T fgaBleHHe B MeXTPY6HOM M TPYGHOM NpPOCTpaHCTBaX CKBa-
HHbE, OTKDBIB 3aABMXKH 24, 16 (cMm. puc. 19.15), ¢ uennio cBoeBpe-
MCHHOrO yjanenus NMPOAYKTOB PEAaKLUMH M3 T/1acTa, HaNpaBUB BBIXO-
AAWYI0 M3 CKBakMHBI KHIKOCTb M0 BbIKMAHOMY Tpybonposoxy 27 B
HakonuTenshyro eMkocTs 20.
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[locae cHMxeHMs naBA€HMS B CKBaXXMHE OTKPBIBAIOT 3aaBUKKy
14, 3aKpbIBaIOT 3aJBMXKY 76 U ¢ MOMOUIBIO YCTaHOBOK 7 NpoBoauTcy
nojaya raza B MeXTpyOHoe NPOCTPAHCTBO [/l BhI30Ba TPUTOKa 1
ApeHUPOBaHUS NJIACTa.

[Ipn oxuaaeMoM MakcMMalbHOM JaBjeHud Ha ycthe 20,0 < p, <
< 350 MIla (B KayecTBe CMECHUTENA MCTIOIb3YETCS 2XEKTOP) BBINO-
HSIIOTCS CIleAYIOLIME OTepaliMH.

OTxpbiBaloTcs 3aaBUXkKH 26, 23, 16, 10, 3akpbIBAlOTCA 3aBUXKH
14, 25, 24, 17 (cM. puc. 19.15) ¥ ¢ NMOMOUIBIO a30THBIX ra3udpukaum-
OHHBIX YCTAaHOBOK 7, HACOCHBIX arperaToB 6 M KHCJOTOBO3a / yepes
cMecuTtens (3xekTop) 77 rmo amHuM 12 ocyulecTBAseTCS NMPUTOTOBe-
HUE M HarleTaHWe B JH(TOBYID KOJOHHY a30THO-KMCJAOTHOH cMecu
(ra3upoBaHHOTO a30TOM KHCJIOTHOTO PacTBOpa) MPH OTKPBITOM Mex-
TpyGHOM NpOCTPaHCTBE, UCXOAst M3 yCNoBHA obecriedeHUst He MeHee
50 M a30Ta Ha 1 M° KMCJIOTHOTO pacTBOpa, NPH Pacxole MOCeLHEro
0,20-0,25 M3/MMH. [Tepen 3akauvMBaHHWeM a30THO-KMCJIOTHON cMmecu
MOXHO 3anoJHUTh JUGT ra3oobpa3HbIM a30ToM [0 JaBJ€HUS Ha
ycthe 20,0 MITa.

Iocne 3anonHenust AudTOBOH KOMOHHBI a30THO-KUCNOTHOMH CMe-
CbI0 3aKPbIBAaeTCsl YCTheBasl 3aABMXkKKa 76 Ha MEXTPYGHOM MPOCTPaH-
cTBe (cM. puc. 19.15) ¥ npodomxkaeTcs: HarHeTaHHe B CKBaXKHHy Tpe-
6yemoro obbeMa razvupoBaHHOrO KHCHAOTHOTO pacTBopa. Ilocie noga-
YM B CKBaXkMHY BCero o6beMa KMCJIOTHOrO pacTBopa IIPoJaBiyuBaeTcs
a30THO-KUCIOTHAs cMech B macT. Ilo okoHYaHMM nponaBauBalug
3aKpbIBAOT YCTbEBYIO 3aABMXKY 26 M NJIaBHO CHMXKAIOT JaBJeHUE B
MeXTpyOHOM M Tpy6HOM TpPOCTPaHCTBaX CKBaXKHMHbI, OTKPbIB 3a-
JIBHXKU 24, 16 ¢ LeAbld CBOEBPeMEeHHO VIANWTh MPOAYKTh! peakluH
KUCIOTH M3 IJIacTa, HanpaBHB BBIXO/SUIYIO U3 CKBAXXMHBI XKHAKOCTh
110 BBIKMAHOMY Tpy6onpoBoay 27 B HaKomuTedbHylo eMkocTb 20.
[Tocne cuukeHns gaBiaeHUs B CKBadkKMHe 3aJBMKKY 79 3aKpbIBAIOT,
OTKPBHIBAIOT 3aABUXKKY 74 M ¢ IOMOLUBI0 YCTaHOBOK 7 M HacOCHBIX
arperaToB 6 4epe3 cMecuTeNdn 77 MpoBoAAT HarHeTaHWe ra3ypoBaH-
HOM a30TOM JXMIKOCTH (MeHb) B MeXTpyGHOe MpocTpaHCTBO A
JAPEHUPOBAHMS MJ1acTa U BbI30Ba NMPUTOKA.

[Ipy npoEKTMPOBaHMK MpOLECca Aa30THO-KUCAOTHOH 0OpaboTKH
npH3aboitHoM 30HbBI MiacTa HeobXOMMMO ONpeneauTh CcleayrolIxe
OCHOBHbIE MapaMeTp.L:

peuenTypy v 06beM KHCJAOTHBIX PacTBOPOB H MPoJAaBOYHON >KMI-
KOCTH;

TeMIl ¥ JaBJleHHe HarHeTaHWsl KUCJIOTHOTO pacTBOpa;

cooTHolLIeHHe 06beMoB rasoobpa3Hoil ¥ xHakoil ¢a3 (cTerneHb ra-
svcukauun) (tabr. 19.9);

Tpebyemoe KoJIMUYecTBo raszoobpasHoro a3oTa;

NpPOAOKHUTENBHOCTD IPOLECCa.
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E

Ta6anuna 199
YcpeaHeHHble 3HAYEHHS CTENEHN rasHHKAUMH

nHa ckBaxu- | [Jduamerp HKT, hee (B MTTa) npu
Lﬂyj_}{u, M MM a grad py«p = 0,015 MITa/m
2000 60 60 36,0
73 50 36,0
3000 60 80 54,0
73 65 54,0
4000 60 92 72,0
73 70 72,0

1. 3aboiiHoe paBnenne (B MIla) npy HarHeraHMH a30THO-
KMCJIOTHOM cMecH B IJjacT

Pamce = AH grad py, (19.27)

rie A — Ko3(hOUUMEHT, YUUTBIBAIOWMA YBelInyeHHe JaBJEHHs TpH
HaCHETaHUH nByxcbas}{ou I‘HSOKHC.TIOTHOM cMecH (I/1s1 KOJJIEKTOPOB

NPOHMLAEMOCTbIO 5107% - 15. 10 MKM? M TIPM ra3ocofiepKaHuy ra-
30KUCIOTHOHN cMecH 9 < 3 A =

@ = 0 po/Psrxci (19.28)
o — cTeneHb rasuduraury (oTHoweHHe obbema rasa k ob6beMy

MUIKOCTH B HOPMAJLHBIX YCJIOBHSIX); po — aTMocepHoe AaB-  Jie-
Hue, MIla); H — ray6una 3aneranust obpabaThiBaeMblX TNJAaCTOB, M;
grad p,., — rpagueHt 3aboliHoro aBjeHHS, oNpejeseHHbIH NPH Ha-
THETAHUY KUCJIOTHOrO pacTBopa B macT, Mlla/m,

grad pyyp = Paxp/H; (19.29)

Paxp — 3aboiiHoe gaBrieHWe NPU 3aKaYMBAHMU B CKBAXHHY KHCJIOTHO-
ro pactsopa, Mlla.

IIpn otcyTcTBUM CBeaeHMit 0 p,y, B CKBaXMHe, Ille TIPOEKTHPYET-
€51 a30THO-KHCAoTHast 06paboTKa, B pacueT ClefyeT IPHHATL CPeHee
apupMeTHYECKOe 3HAYEHHE Pyip MO APYTMM CKBaXKHHAM 3Toi Xe 3a-
JIeXKH.

2. PacyeTHoe 3Hayenue CTereHM rasudukaumy o, obecrnevuarn-
liee Tpebyemoe 3aboiiHoe AaBlieHHE Py Ha Tybune H npu nasne-
HHU Ha ycTbe py = p, (ps — OaBienve HarHeTaHus asora, Mlla), 6e3
Y4YeTa moTeph aaBleHHSt Ha TPeHHe IMPKH ABMXKEHUHM [a30KHUCAOTHOM
CMecH, omnpesensieTcs U3 ypaBHEHHs

- (kH/IOG) ~ Parke t py
Po ln(p:n‘rmc /P))

(19.30)

Tne k — npusenenxas niortHocts (M.A. Teiiman, B.M. Mycunos)
A3p1poBaHHO#l CMecH, KI/M’,
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b= p*(l N ‘;"] >10; (19.30a)

Pas Pro ~ TUIOTHOCTL COOTBETCTBEHHO XMAKOCTH M a30Td MPU Hop-
MANBHBIX YCAOBHSX, KI/M’; po — aTMocthepHoe aaBienue, MIla.

Ecan o, npy npuHATOM 3HaueHWM py okaxeTca Gomble o, KoTo-
po€ MOXHO fOJYYUTb, MCNOAB3YS CYUIeCTBYIOUIME TEXHHUYECKHe
CpeacTBa, To HeoOGXOAMMO TIPOBECTH TepepacyeT, YBENINYMBasl TOCTe-
TMEeHHO Py METOIOM NOC/IEA0BATENbHBIX NMPUOIMKEHHI 10 COBMazeHUs
3HAYCHHUR o, U o

3. HeobxoanMuiil yAenbHbi pacxod ¢, *XHMAKOCTH IIPH 3aJaHHOM
MOCTOSIHHOM YI€JbHOM Pacxoje ¢, a30Ta ONpeAesasieTCd U3 3aBHCH-
MOCTH

x = Ga/ % (19.31)

4. HeobxognMble 3HaveHHs] Tepenaja JaBleHUs] Ha LUTYliepe
9XeKTOpa M [aBjeHWH HarHETaHWS >XHIKOCTH Py U 230Ta p, B 3XKeK-
Top AAs obecnedyeHMs PaCyeTHOrO 3Ha4eHMWs] cTeleHW rasMduKalunum
o, TIpY AaBJeHUH Ha YCTbe p, ONPEAEASIOTCA pacyeToM Nno rpadHky
(puc. 19.20). [Tepenaa xaBaenuns (B MIla) Ha wTyuepe axekTopa

__ Qe 2
Ap, T 100t %5 (19.32)

rae Qx — pacxod XHUIKOCTH, M3/C; Px — TIOTHOCTb XHIKOCTH, I(I‘/M3;
¢© — xoaduumeHt pacxoza (¢ = 0,82); f ~ niowagb NPOXOAHOTO
P, MlIla
35

30

25

Puc. 19.20. 3aBHCHMOCTD
NABAEHHA A30THO-KMIKOCTHOM
CMecH Ha BbIXOAE€ M3 IKEKTO"

20F pa py OT AaBJIEHHA uame'ramv;
a’3oTa p. M XHIKOCTH Pp
IKEKTOP:
17,5 — 1 1 1 ] 1, 2, 3, 4 - naBieHite HarHera-
’

HO
375 45 S0 S5 60 p,MIla ;‘g”lgﬁj’gazg-h;gg“mm“
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cedeHUsT COTLIA IKEKTopa, M g — yckopeHue cBobomloro naaeHus,
M/CZ.

5. YcpenHeHHble 3HA4eHWS CTelleHd rasuukailuy o (cM. Tabn.
19.9) obecneynBalOT CaMOOCBOEHHE CKBaXKHHbI IPH TLIaCTOBOM JaB-
jeHuH, paBHoM 0,5 ruapocraTHyeckoro.

6. TpebyeMoe xonMUYeCTBO ra3006pa3HOro a3oTa

V.= (pr + Vnp*)al + Vot V, (19.33)
rae Vip — 06BeM KHCIOTHOTO PacTBOPA, M>: Vapx — o6beM nponaBoy-
HoM MAKOCTH, M, o4 — cTelleHb ra3vguxkaluy a30THO-KUCIOTHOH

cmeck; Vo — o6beM rasoobpastioro asoTa, 3akauuBaeMmbil B JTUQT Ie-
pea a30THO-KMCIOTHOM cMechio, M V, — ZonoanuTedshbiit 06beM
ra3006pa3HOro a30Ta, HeoGXOAMMBIH 175 ocymgc‘rane}m;{ onepaluy
10 APEHHPOBAHMIO MJacTa U BbI3OBY NMPHUTOKa, M".

O6bem razoobpa3Horo asoTa, 3akauMBaeMblil B JUGT nepen a3oT-
HO-KMCJIOTHON cMeEcChio,

P, (2734 1)

V, = Vi ,
0T KT 273 4 1,0 py

(19.34)

rae Vyxr — BHyTpeunuit obsem HKT, M3, Pep — CpeiHee gaBieHHe B
MoJIOCTH CKBaXXMHBI, 3allonHseMoit rasom, MIla,

Py = Py + Pe)/2; (19.35)

Py, P — HaBJeHMe 3aKauYMBacMOrO a30Ta COOTBETCTBEHHO Ha ycThe H
y Galrmaka 1udra, Mlla,

Ps = Hp,/10% (19.36)

Px ~ MJOTHOCTb XHIKOCTH, HAaXOASLENCS B CKBaXHHE, Kr/M>:

P, = p (""" Hp,); (19.37)

Pa ~ OTHOCUTENIBHAS! NJIOTHOCTb a30Ta 10 CPAaBHEHMIO ¢ TAOTHOCTBIO
Bosayxa (p, = 0,97); £, — cpeansia TemnepaTypa B CKBaXXHHe, olipe-

Aensemas Kak cpelHee 3HauyeHMe TeMmIlepaTyp Ha ycCTbe ¢, Uy Gaurma-
Ka lg, °C,

bep = (ty + t5)/2; (19.38)
to = (ty + 273 + 1) /(t, + 273 + 0,5 m H); (19.39)

M ~ reoTepmuyeckunit rpaavent, °C/m; H — raybuHa cnycka angra,
M, po = 0,1 MIla.

——

Opkunt KT, Kyunuexuit [TK. PacueTsl B TeXHOJOTHM 1 TeXHike N06biit Hed-
™. = M.: ToctonTexusaat, 1959.
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7 IlpomonKUTEABHOCTH NpoLecca
T = 1,2V.(60 q,), (19 40)

rae 1,2 — xoapdULUHMEHT, YIYUTHIBAOIWMHA NOArOTOBUTENbHbIE PaboTw
M OCTaHOBKM, ¢, — CyMMapHasl MPOM3BOAMTEIBLHOCTb a30THBIX ycTa-
HOBOK, y4acTBYIOIUHUX B paboTe.

19.6. TEXHOJIOTHUA BbI3OBA ITPHUTOKA U3 IIJIACTA
ITEHAMMH C UCJ10JIb3OBAHHWEM J3KEKTOPOB

TexHosn0rns BbI30Ba NMPUTOKA M3 IIacTa MICHAMH € MCII0JIb30BaHu-
€M 3XEKTOPOB COCTOMT B TPUrOTOBJEHMH C IHOMOIUBIO TOCTEIHMX,
HaCOCHOTO M KOMITPeCCOpHOro obopyaoBaHMsi ABYXx(da3HbIX TeH, 3a-
KayMBaHUM WX B CKBRXKMHY sl BBITECHEHUA BOABI M CO3MaHHMS Heob-
XOAMMOTO 3HAYeHMs Jernpeccuy Ha 3aboe 3a cyeT MeHblIeil MI0THO-
CTH MeHbl U €€ CAMOM3NNBA TEXHONOTHSl MMeeT CBOU OCOOEHHOCTH
[Tp1MeHeHHe 2XKEKTOpa /S TPUTOTOBJIEHUS TIEH TMO3BOJSET MCNOMb-
30BaThb B KayecTBe MCTOYHMKOB CXaToro BO3AyXa KOMITPECCOpSI
IHEBMaTHUYeCKOM cHcTeMbl OypoBbIX YCTaHOBOK TIPDH KYCTOBOM H
pasBefouHoM GypeHun B kayecTBe HCTOYHHMKOB CXaTOro BO3AYXa
MOTYT ObITb HWCII0b30BaHbl TePEABHKHbIE KOMIPECCOPb! BBICOKOTO
AaBienust IIpuMeHeHMe 3xeKTopa NMPH MCTONBL30BAaHHM KOMIIPECCo-
POB BBICOKOTO AaBJICHWS MO3BOJsET YNPOCTUTh YNpaBJeHWe mpoliec-
COM TIPUTOTOBJIEHUS] M 3aKaYMBaHMS MeEHbl M MOBBICUTE KayecTBO MO~
caeqHet.

OcHOBHbIMM (pakTOpaMH YJIy4llleHHst YCAOBHi1 B3phiBoGe3onacHo-
CTH TIPU OCBOCHMH CKBaXXHH C TMOMOLIBIO TEXHOJIOTHYECKOro MPoLLecca
C WCTIOIb30BaHHEM 3XEKTOPOB 0 CPaBHEHMIO € TE€XHOJOTHEH ocBOe-
HUSI CKBAXXMH IyTeM BBITECHEHHS KMAKOCTH CXKaTbIM BO3AYXOM SIB-
NSOTCH

yMeHblIeHHE BEPOSITHOCTH BHYTPUCKBaXXMHHOrO BOCIIIaMeHEHHS
BCJIeICTBHE MCIOJIb30BaHNA B kauecTBe paboyero areHTa reHbl;

MCIIO/Ib30BaHMe CKATOTO BO3AYXa HWU3KOTO JaBJEHUs TPH NpHMe-
HEHUH KOMIpeccopoB GYPOBBIX YCTaHOBOK

TexHonorus Bbl30Ba MPUTOKA M3 1J1acTa MEHAMU € MCIOJIb30BaHH"
€M 2XKEKTOPOB MMpeJHA3HAYeHa /NS OCBOECHUS Da3BefOYHbIX M IKC
IIYaTallHOHHBIX CKBAXXMH C TUIACTOBBIM J2BJ€HWEM paBHbIM HJH
HUKE CUAPOCTaTUYECKOro, €CU TMoCe 3aMeHbl PacTBOPa, HAXOASLIE:
rocst B CKBaXkuHe, Ha BoLy ObLT MONy4eH NMPHTOK.

BrinosHeHre paboT Mo OCBOEHWIO CKBaXHH MEHAMHU C MCI0Jb30"
BAHMEM KEKTOPOB [Nl CKBaxUH raybunoit Gonee 3000 M MOXET
OCYUIECTBSATBCS € YYETOM TMAPOAMHAMHUYECKMX ocobeHHOCTeH mpo-
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jecca 3aKayMBaHMA M LMDKYJSLMH IleHbl B CKBAXMHAX, a Takxke
KOHKPETHbIX T€0JIOr0-TEXHUYECKUX YCI0Bui BbizoB npuroka HedTy
J ra3a M3 TUIACTa MeHaMH ¢ MCIO0Jb30BaHHEM KEKTOPOB Ha CKBAXU-
yaX, POAYKLMS KOTOPBIX CONEPXKUT CEPOBOAOPOA, JO/KEH OCYUIECT-
pnsiThes ¢ cobmonernem tpeboBanuil «Uncrpykumn no 6esonacro-
cti paboT npu “paapa6on<e HeTAHBIX, Fa30BbIX M TA30KOHAEHCATHbBIX
MeCTOPOXKIEHHMI1,  colepXawux  CepoBOAOPOA»,  YTBeDXAeHHO
Munnedrenpomom CCCP 21.1077 n Tocroprexnaasopom CCCP
05.12.77, n «WUucTpykunn no GesonacHoMy BegeHMI0 paboT NP pas-
genke He(TSAHBIX, [a30BblX H Ta30KOHAEHCATHBIX MECTOPOXIENHH ¢
BHICOKMM COAEPXaHUEM CepoBoAOpoda M APYTHMX BPENHBIX U arpec-
CUBHBIX BELIECTB>, YTBEPXOEHHOI NocTaHoBAenneM koanermn loc-
roprexnaasopa CCCP Ne 16 or 17 06 82

IIpeaenbnas rJ1y6m{a CKBa’HH, Ha KOTOPOI MoKeT OBITb UCIOJb-
30BaH MPOLECC BbI30BA NIPUTOKA IeHaMM € MCNOJIb30BAaHUEM 3KEKTO-
pos, 3000 M.

TIpouecc BbI30BA MPUTOKA C MCMOJB30BAHMEM KEKTOPOB KOJDKEH
obecrieunBaTh CHMXkeHMC 3ab0fiHOro aaBneHUs 3HaueHUS MAKCH-
MaJbHOTo cHIkeHUA 3aboiiHoro gasnerus (B % I'MAPOCTATHYECKOrO)
fpH BbI30Be NPHTOKA MeHON H3 CKBAXKMHBI, 3al0JHEHHOH BOOH, ciie-
ayoune:

Tny6una CKBaOXHUHBL, M 1500 2000 2500 3000
Makcumanbuoe cHibkeHue 3aboliHoro JaBreHis
NpH HCMONBb30BAHHH OGOPYAOBAHHUS

KoMnpeccopst 6ypoBmix ycTanosok (KT6,

KT7, KC257) 40/50 30745 25/35  20/30
HCEEZIBH)KHHC KOMIIPECCOPBI YKII8OQ,
C18/101, KI1y16/100 85 80 75 70

YkasaHHble 3HaueHWS MaKCHMaJIbHOTO CHMXXeHMsi 3a60MHOTO naB-
JIeHUsI MOryT ObITh MOJyuyeHb! NPU MCMONb3OBAHUW B KayeCTBe MHC-
TOYHHKA C)KATOr0 BO3AYXa KOMIIPECCOPOB OYPOBOM YCTAHOBKM B De-
3y/bTare UMPKYASLMH MEHBI B CKBWKHHE € CAMOM3NNBOM (B YUCIH-
Tejle ~ 3a OAMH LMKJ, B 3HaMeHaTesie — 32 ABA LIMKJA LMPKYJALHMH)
WIH B pe3ynbTaTe OJHOTO LMKJIA LHMPKYJISUHNH MeHBl ¢ CAMOM3JIMBOM
NP UCNONB30BaHUM TepefBHXXHBIX koMnpeccopos. IIpogomxurens-
HOCTbL caMou3nBa NeHbl U3 MeXTpyOHOro ¥ TPYOHOIo NMpPOCTPAHCTB
CKBa)XXMHBI NPH OTCYTCTBUM NPUTOKA He MeHee 1,5 u

Hepen MpoBeJieHHeM Npollecca BbI30Ba NPHTOKA € HCMOJIb30BaHH-
€M 3KEKTOPOB B CKBWKMHY CIYCKAOT ANGTOBYIO KOJOHHY Ha IiyOu-
HY, npu xoropoii ee Gaumak pasMemaercst Ha 5—10 M Bblle MHTep-
Bana nepdopammn Yerbe obopysyercs TpyOonpoBoiaMy M apMaty-
POt TakuM 06pasomM, uTobbl obecreunBanach BOIMOXHOCTL 3aKayMBa-
HHUS mleHbl B MexTpy6HOE MPOCTPaHCTBO M OHOBPEMEHHOro Bbbpoca
KUAKOCTH M3 TPy6HOrO NMPOCTPAHCTBA CKBaXMHbBI, 8 TAKKE BO3MOX-
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Puc. 19.21. Cxema 06Bs3kn HasemHoro o60opyIOBaMmiA H YCTbA CKBAXKHHBI NPH Bbi-
30Be MPHTOKA NIEHAMH € HCMOAb30BAHHEM IKEKTopa:

1 - ueMeHTHPOBOYHBIT arperaT; 2 — KoMIlpeccop; 3 — JIHMHMS A4 NoZadn nenoodpa-
3ywoLelt XHIKOCTH; 4 — BO3LYXONpOBOZL, 7 — o0OpaTublil KJanal 3xeKTopa; 6 — 3xkex-
Top; 7 — MaHoMerp; 8§ — mesonposox; 9, 10, 11, 12, 13, 14 — 3agBikku; 15 — 3araym-
Ka; 16 - Bubpoc neunl; 17 — HakonuTeabHas eMKOCTh;, 18 — HedTenmpoMbicaoBLI KO-
AeKTop; 719 — 3KCIIyaTaulIOHHAS KOJIOHHR

HOCTb OCYUIECTBJIEHHS TMOCNEAYIOLIEr0 CaMOM3JIHBA IEHbl M3 MeX-
TpyOHOrO W TPYOGHOro MPOCTPAHCTB OXHOBPEMEHHO.

Cxema 00BsSI3kM Ha3eMHOTO o00ODY/OBZHMSI M YCTbSl CKBaKHMHBI
MpU NPOBEACHUM IPOLIECCA BbI3OBA NMPUTOKA C MCIOJNb30BaHMEM [l€-
PeABHXKIBIX KOMIIPECCOPOB WJIM KOMITpeccopoB O6YpPOBOif ycTaHOBKH
npejcTaBjieHa Ha puc, 19.21.

O06Bs3Ka KEKTOPA OCYILECTBJSETCS TakUM 06DPa3oM, yTobbl ero
6okoBOI1 MaTpyboK ¢ 0OpaTHLIM KjanmaHoM Obln HanpasieH BepTH-
KaJIbHO BHU3.

[loaBoa cxkatoro BO3AyXa K 3KeKTODY IPH HCIONb3OBAHHMH KOM-
npeccopoB OypoBOH yCTaHOBKM OCYLICCTBASIETCS OT pecuBepa €
MOMOILbID PE3UHOBOrO LIJIAHTA C BHYTDEHHUM /IMAMETPOM He MeHee
25 MM MM TI0 BpeMeHHOMY pasbopHoMy Tpybonposoay nz HKT.

[Ipu kycToBOM OYpeHHM MOABOZA BO3/IYXOMpPOBOAA OT AEHCTBYIO-
el 6ypoBoit K rpyrHie OCBaMBaeMbIX CKBaXHUH leJecoobpa3Ho 0cCy~
IECTBJIATH 3a61aroBpeMEHHO B MEPHOA UX OOBSI3KM C KOJJEKTOPOM.
KoHell BO3AyXonpoBojga NPOBOAUTCA K LEHTPY IPYMIbl CKBaXHH H
o6opyaoBaH 3amopHeiM BenTwieM. Obumit Bua axexropa JXKI-
npeacrasied Ha puc. 19.22. Ilpurotosaenue neHoobpasyioleit KHA®
KOCTH 7151 AByX(a3HOH [eHbl MOXET ObITb BBIIOJHEHO HelmocpPeacT”
BEHHO B MPOLIECCE 3aKAYMUBAHMSA MEHD] B CKBAXHUHY.
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Puc. 19.22. JxkeKkTop KHAKocTHo-razouill KT -2:

1 — mucdysop; 2 — Kopmyc 3kKeKTopa; 3 — KaMepa cMecHTesnbHasi; 4 — YIIOTHEHHE,;
5 — wacanok; 6 — peuietka; 7 — rafika; § — BTyJaka, 9 — ceano obparHoro KJamaa;
10 - wap

IlapaMeTpbl TeXHOROIMM BBHIJOBA MPUTOKA W3 MAACTA NEHAMH C
WCIONIb30BAHUEM 3KEKTOPOB BHIOUDAIOT, MCXOAS M3 HeoOXOAMMOCTH
co3naHnsl TPeOyeMOro 3HauyeHWsi CHIWKeHUs 3aboiHOro jaBieHHs
(menpeccuM) ¥ UMEIOLEroCs KOMIIPECCOPHOro 060pyA0BaHMS.

HeofxoauMoe 3Hayenue cHuxeiiMs 3aboiilioro jgasjieHus olpeje-
JIfleTcsl TeoJIoro-TeEXHHYECKMMH YCIOBHSIMH CTPOMTENBCTBA CKBAXKHUH
M JONYCTHMOH NPOYHOCTBIO 3KCIIYATALMOHHBIX KOJOHH Ha CMSATHE
HapyXXHbIM jaaeneHveM. CosgaHue HeobXOAMMOro cHHxelns 3aboii-
HOro AaBjieHMs Ap, NMpH MPOBENEHHH PerjaMeHTHNPYeMOll MHCTPYKIH-
el TeXHOJIOrMM MOXeT OCYLIeCTBAATbCS I0CHe BHITECHEHHA 6ypoBoOro
PacTBopa BOAOMH MyTeM 3aKAUHBAHMWSI B CKBAXMHY ABYX(a3HOIl IeHbl
H ee Nocliefyllero caMoM3/IMBa.

IIpn ncronbzoBaliMm B KayecTBe UCTOYHHMKA CXKAaTOro BO3AyXa Ie-
PEABMXKHBIX KOMITPECCOPOB B 3aBUCUMOCTH OT 3HauyeHUs Ap, MOXeT
ObiTh ocyuecTBAEH MOMHBIA LMK 3aKAUYWBAHMS (UMPKYASIIMH) MEHB
C BLIXO/IOM ee Ha ycTbe Yepe3 TpyOHOE NPOCTPAHCTBO € MOCAELYHO-
MM CaMOM3MBOM MJIH YACTHYHBIA LIMKA € NOC/AeAYIOUIMM CAMOM3-
JMBoM. B mocnegnem cayyae nena 3akauuBaeTcs Ha HeoBXOAWMYIO
LIy6uny B MeXTpy6HOE MPOCTPAHCTBO, He AOCTHras baurMaka Hacoc-
HO-KoMnpeccopibix Tpy6. B 0boMx ykasaHHBIX clydasX mpouecc 3a-
KauMBaHuA neHbl ocyniecTBAsieTcs NPHM MOCTOSHHOIA CTermeH aspa-
WK, uTo obecrieunBaeTcs yCTaHOBNENMEM ONPEE]EHHOTO HayaibHO-
IO 3Hayenus pamnenus MeHo0Opa3yoLeil KNAKOCTH Py, NMoaaBaeMoH
B 3xkekrop.

IIpu ncnonbsoBaimi B KauecTBe MCTOUHMKA CAaTOTO BO3AYXa
KoaneCCOPOB 6ypoBoii ycTaHOBKM B 3aBHCHMOCTH OT Ap, Moxer
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ObITb OCYIECTBJEH MOMHLIA MIM YacTHUHBII LMK 3aKauMBaHUs re-
HbI C [10CJICAYIOLUIMM CAMOM3IMBOM, a TaKXe /Ba LIMKIA 3aKaYyMBaHuy
MeHbl C CaMOW3JIMBOM I0OC/E KaX/JI0ro U3 HUX. B 3ToM cayyae narye-
TaHHe MeHbl B CKBAKHHY OCYHIECTBISETCS NMpPU NepeMeHloN cTemeyy
ee a’spaluy, NPU 3TOM 3anaHHblil pexknm paboTel 3kekTopa obecre-
YMBAETCS YCTAHOBJIEHHMEM OIpe/le/IEHHOr0 HAYaNbHOTO 3HAYEHUS fap-
JEHNS Dy

Hnst BbibOpa py NMpPH HCIIOJIB3OBAHHHM TEPeXBHKHBIX KOMIIpecco-
poB HeoOX0AHMO 1o HoMorpamMe (pvc. 19.23) onpexenuTs crenenp
a3palMu @, NpH KoTopoit s TpebyeMoil rIyGUHBL criycka TUTOBbix
Tpyb obecneunsaerca 3ajanHoe 3HaueHHe Ap,, 3aTeM IO HOMOTpaMMe
(puc. 19.24) B 3aBMCUMOCTH OT HallleHHOI CTenmeHW a3pally U THUMa
(MapkH) KOMITpeccopa CIeyeT OMPEAENHTD Diy.

Ecnan onpeaenennywo no Homorpamme (cM. puc. 19.23) crenens
aspaiMi M3-3a HeGOJBIIOrO 3Ha4YeHUs! HEBO3MOXHO 00ecneYuTsh Mpy
MMelouleMcsl KOMITPECCOPHOM 000pYIOBAaHHY, OCYIIECTBISETCS Yac-
TUYHBI 1MKJ 3aKayuBaHWs MNeHbl. [Ipu MpoBedeHMM uyacTH4HOro
UMKIa BhiOMpaeTcd MakCHMaabHOE 3Ha4YeHHe CTEMEeHH adpauuM U co-
OTBETCTBYIOLIICE €if 3HaYeHWe p, AN MMeWerocs THNa (Mapkw)
koMmnpeccopa (cM. puc. 19.24). 3arem no HoMorpamme (puc. 19.25)
onpenensoTcsl raybuHa A MpoJaBAMBAHHMS M OTHOCUTENbHBIA 06beM
Vi/S mnenoobpasywouiedt xuakocti (rae V, — obbeM neHoobpasylo-
1eH JKMAKOCTH, M7, § — I171011a/lb MOMepeYHOro ceueHusl MeXTpybHo-
ro MPOCTPAHCTBA MJM KOJIOHHBI) B 3aBUCHMOCTH OT TpeOyeMoro 3Ha-
yeHHsl Ap, N BbIOPaHHON MaKCUMAaJILHOW cTeneHun aspayuu. ITo noay-
ueHHOMY 3HadeHUio V, /S U uMewwemycsa 3HadeHmo S MexTpybHOrO
NpOCTpaHCTBa onpegesiercss HeobxoauMblid o6veM V, neHoobpasylo-
1eH >KHAKOCTH.

OtHocutenbHelii 06beM V, /S nenoobpasyrolled >KWAKOCTH VIS
[POBEEHUA OJHOTO MOAHOIO 1MKJA ONpejensieTcsl Mo HoMOrpaMMe
(cMm. puc. 19.25), npu sTOM 32 ry6uHy A NpOAABAMBAHMSA NPHUHMMA-
erca raybuna H cnycka audrosbix Tpyd u V,/S onpeaensercs 10
ray6une npoxasnuBanus. ITo nonyuerHoMmy 3HaueHnio Vi/S H
MMEOUEMYCS 3HAYEHHIO S KOJOHHBl ompeaensieTcss HeobxoJAMMBbH
06bvem V, neHoobpasyoleit sXUIKOCTH.

[Ipu ncnonp3oBaHNK KoMIpeccopoB OYpoBOi ycTaHOBKH cJleAyeT
N0 33ZaHHOMY 3HauyeHHI0 Ap, YCTAHOBUTL HeoOXOAMMOCTbH IPOBENE-
HHsI OJHOTO, IBYX MM YaCTMYHOIC LIMKMA 3akauuBaHMs MeHbl A
aToro Ha Homorpamme (puc. 19.26) neobxoammo nposectH A0 NeEpe”
ceueHUs APYr € APYroM nepreHAUKYMsApsl M3 TOYeK Ha ocAX, c00T
BETCTBYIOUWIMX 3HayeHUsIM Ap, 1 H. [Ipu pacnonoxeHnn ToukH Nepe
CeUEHMA TIepIeHANKYIAPOB B OBMACTH, OrpaHHUeHHOH KpuBbIMM T H
3, creayeT OCYLIECTBHTH MPOLECC B OAMH LMK, TIPH pacrio/ioxkeHHH
TOYKM MepeceyeHUst B 06/1aCTH, OrpaHMyeHHoil kpuBbiMu 7' 0 3, ~ B
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Puc. 19.23. Homorpamma 115 onpejeneHHs CTENEHH a3PalMH ¢ MEHH A NPoBeat
HHA OJHOrO MOJAHOTO HMKIA 3aKAYHBAHMA MEHb! MPH HCMOAB30BAHMH NepPeIBHMKHAI
KOMIIPECCOPOB
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!!Pl:{e(i:i 19.24. HomorpavMma ans onpenefeHHs AaBJEHHA HarHeTanMs menooGpas

HHIKOCTH 1A NepeIBIKHBIX KOMIIPECCOPOB PARIHYHBIX THIIOB:

1,2,3- xomnpeccopn YKII-80, C9/101, KITY16/100 cooTBeTCTBEHHO
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Puc, 19.25. HoMorpamma ans onpesnenenus tpebyeMolt rayGumbl npoJaBIHMBaHis
neHbl H OTHOCHTEALHOTO ob6bema Nenoobpasyloutell JKHAKOCTH AnA NMPOBELEHHA Yac-
THYHOTO UMKJIA 32KAYUBAHUA MEHbI MPU HCNONBLIOBAHMM NMEPEABIKHBIX KOMIIpeECcCco-
poB:

1,2, 3, 4, 5 — crenens aspawitn 30, 40, 50, 60, 70 cooTBeTCTBEHHO

JBa UMKJa 3aKaYMBaHMA MNMeHbl. [Ipy pacrnonoXkeHMM 3TON TOUKHM HH-
e KpUBOH 7 HeoOXoaNMo OCYLIECTBUTh YACTHYHBIA L[MKJ 3aKauvBa-
HUs nensl. Kpusasn 7' onpezgensieT MakCMMaJbHO BO3MOQXKHbIE 3HAYE-
HHMS JENPECCUMM NPH MUCTIONB30BAaHUM OYPOBBIX KOMIPECCOPOB W BbI-
NOJAHEHUH [BYX MOJHBIX LMKJIOB 3aKaYMBAaHHA MeHbl ¢ CAMOM3THBOM
nocjae Kaxjoro u3 HuUX. IIpM ycTaHOBREHMM HeoOX0AMMOCTH MpPOBE-
JeHUs OJHOro LMKAA UMPKYJASUuU (3aKauMBaHHA) MMeHbl 110 HOMO-
rpamme (cM. puc. 19.26) B 3aBUCMMOCTH OT 3afiaHHOro 3HauyeHHs APs
1 H onpegensiercss 3HaYeHHE D,

[Ipy Heo6XoAMMOCTH IIPOBEAEHHS MPOLECCA 3aKaYMBaHMA MEHbI B
ABa LMKJa JaBjieHHe P, B NEPBOM LHKJE YCTAaHABJIMBAaeTCsl PaBHBIM
15 MIla, a Bo BTOPOM WMKTe oNpegeasieTcs Mo Homorpamme (cM-
puc. 19.26) B 3aBucUMOCTH OT Ap, 1 H.

[IpM BBINOJIHEHMM YACTUYHOIO LMKJAA MO 3aJaHHOMY 3HaUeHHIO
Ap, o HoMorpaMMe (puc. 19.27) onpenensitorcst ray6uHa npoAaBin-
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Puc. 19.26. Homorpamma 115 onpezenenns tpeGyemoro JaBneHMs HardeTaHus ne-
HooGpaaylomet KHIKOCTH IS OZHOTO WIM ABYX LHKJIOB 3aKaUMBAWHA NEHBI MPH
HCIONB30BAHMN KOMIIPeccopoB OypoBoit ycTaHOBKM:

1, 2, 3 - maBaenue nemoobpasyioleii XHAKOCTH Ha BXoxe B axektop 10, 15, 20 MIla
COOTBETCTBEHHO NpH OAHOM UnKIe;, 7', 2, 3' — AaBjeHHe neHOobpasylolel KHIKOCTH
Ha BXofle B axxexTop 10, 13, 20 MIla cooTBeTCTBEHHO NPH ABYX LHKIAX

BaHUS MeHbt A M cooTBeTCTBYIOLlee 3HayeHwe V,/S. IIpu 3toMm p,
NpunumMaercs pasubim 15 MIla. ITo nonyuennoMmy 3HaueHuo V, /S u
HMerollleMycsl 3HaYeHHI0 S KOJIOHHBI OMpedensieTcss HeoOXoanMBbIi
00bem nexnoobpasytoueit xuakocrn V,. Ipu neobxoarMoctu npose-
AleHHs] BTOpOro LHMKJIa 06beM NMeHooOPa3yIolelics KMAKOCTH ANS He-
To cocrasasier 70 % ot V, nepBoro uMKIa.

Obnem V, menoobpasyioueil XHAKOCTH NPH BbOJAHEHHH PaboT
A1 MHOrOpa3sMepHBIX IKCIAYaTALMOHHBIX M JUQTOBLIX KOJOHH OIl-
Penensiercst mo dopmye

V. /s
V=22 (5 h, 4 Syhy 4 5,1, (19.41)

Tae S, hy ~ cooTBeTCTBEHHO NIOLAMb NOMEPEYHOTO CEYEHHMS I BBICO-
Td 7-r0 yyacTka ¢ MOCTOSHHOI IUIOWAABK TONEPEYHOro CeyeHHs
MEXTpy6HOro mpocTpaHCTBa.
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Puc. 19.27. Homorpamma jns onpezenesus TpeGyeMolt IyGHEEI npoaBIHBaHHS
MeHbl H OTHOCHTENLHOTO 06beMa NMeHooGpasyloltell KHAKOCTH AIA MPOBEJEHHA Yac-
THUMOTO LMKJI3 3aKAYMBAHMA MeHhi MPH HCMOJIbIOBAMMH KoMIpeccopoB 6yposof
YCTaHOBKH

[Topsinok onpeaeseHns 3HaueHU Ha HOMOrpamMMax ykasaH crpel-
KamH. MakcHManbHoe 3HaveHue p, = 20 MIla.

[Ipouece BbI30Ba MPHUTOKA HedTH M ra3a M3 NJacTa MeHaMH ¢ HC-
MOAL3IOBaHMEM IKEKTOPOB IO/UKEH OCYLIECTBJSAThCSA MyTeM BBINOJHE:
HUSl PAfla NOCNeI0BATENbHBIX TEXHONOTHUECKUX OMepalmil.

1. OCyLIeCTBUTD CIYCK KOJIOHHBI HACOCHO-KOMNPECCOPHBIX TpYOD-

2. ObopynoBaTh yCTbe CKBXXHHbI (OHTAHHOH apMaTypOM, BBITEC
HHUTb M3 Hee 6ypoBOH PacTBOD BOAOH M oCyliecTBUTH 06BsA3KY HA”
3eMHOro 060pY/I0BaHMS B COOTBETCTBUM CO cXeMoii (cM. puc. 19.21)-

3. Onpeccopath TpybornpoBoaHylo 06Bsi3Ky HazemHoro obopyao-
BaHMSl FMADaBIMYecKMM crnocoboM Ha fasjeHue 25 MIla, npeasaph”
TeNbHO OTCOEAMHHMB BO3AYXONPOBOJ OT GokoBoro marpy6xa KeEKTO®
pa, U y6elMTbC B TePMETHMYHOCTH Beell 06BA3KM M 0OpaTHOrO K@
naHa 3KeKTopa.
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4. OnpeccoBaTh NMHEBMATHYECKUM CMOCOOOM BBIKMAHONH BO3LYyXO-
npoBOJl Ha MaKCMMaJIbHOe paboyee JaBreHye KOMIPECCOPOB.

5. OTkpbiTh 3anBUXKK 9, 11, 12, 3akpwiTh 3aABUXkU 10, 13, 14
(cM. pHc. 19.21).

6. C nomoupio Hacoca LEMEHTHPOBOYHOTO arperara OCylIeCTBUTD
nofady NneHoobpasywiel XUIKOCTH B 3XKEKTOP.

7. llonaTte BO3AYyX B 3KekTOp oT koMmnpeccopa. IIpu ucnosns3oBa-
HUM KOMIIpeccopa OypoBoil yCTaHOBKH AaBJeHHE BO3AyXa Ha BXOJie B
9KEKTOD IOJKHO HaxoAWTbes B npejenax 0,7-0,8 MIla. Ilpu mc-
NoJNL30BAHUM TMEPEABHXXHBIX KOMIDECCOPOB AaBjieHME BO3jyXa Ha
BXOJ€ B IKEKTOP YCTaHABIMBAETCA CaMOMPOU3BOJILHO B Npegenax 1-—
2 MIla B nauajze npollecca 3aKayMBaHUS INeHbl B CKBaKUHY WM 2-—
6 MIla — B xoHUe npouecca. Bapuannmn yka3aHHBIX 3HaueHUH naB-
JeHHH BO3AyXa ONpefeqfATCs 3HayeHWeM [aBIEeHUs HarHeraHus
KUAKOCTH W THUIIOM KOMIIPECCOPA.

8. 3akayarb B CKBaXHHY MeHY, OCyWIeCcTBIfAs Mofauy MeHoobpa-
3yiolell XHAKOCTH B 3%KEKTOP.

9. [Tocie MPOMBIBKK CKBAXXKUHBE MEHON (MM 32KAUMBAHUSA TEHbI B
MeXTPYyOHOE MPOCTPAHCTBO NP YACTUYHOM HMKJE) CIeyeT 3aKpbITh
32BMXKY 9, OTKpbITb 3alBMXKY 70 M OCYLIECTBUTb B TeueHHe He
Meree 1,5 4 caMoM3IMB NMenlbl Mo TpybonpoBoay 16 B HaKOMMTENb-
Hy10 eMKoCTh 717 (cM. puc. 19.21).

10. IIpu Hannuuu nputoxka HedTH M raza U3 TpyOGHOro MPOCTPAH-
CTBA 3aKPLITh 3aaBUXKY 77 M noclie BHITECHEHHMS M3 MeXTpybHOro
MPOCTpaHCTBa INeHbl 3aKpbiTh 33BHXKY 10, oTcoeamuuTs Tpybomnpo-
BoA 76, NoCTaBUTb Ha MecTe ero MOAKJYEHUS K YCTbI CKBa)KMHBI
3aTAYWKY 15 M OTKDBITH 3aiBHxkku 17, 12 U 14, HanpaBUB NMpoAyK-
UMI0 cKBaxMHBI B HedTecOOPHBIN KoIekTOp (cM. puc, 19.21),

11. B cnyuae MCcNoJb30BaHMS NEPEABUIKHOTO KOMMNpeccopa MpH
OTCYTCTBMM NMpPUTOKA HeTH M rasa Mocjle CaMOM3NMUBA IeHBl B Teue-
Hue nepBbIx 1,5 Y MPOAOIKHTL CAMOM3IUB J0 €0 OKOHYaHHS.

12, B cnyvyae npumeHeHMsl KOMIPeccOPoB OypoBoil YCTaHOBKH
NP OTCYTCTBUM NPUTOKA HedTH M rasa 1ocje OCyUleCTBJIEHUsS Nep-
BOro iMKja sakayvBaHHUSA MMeHbl M ee caMOM3NMBa B TeueHue 1,5 4
OCYLIECTBUTL BTOPOM LMKJ 3aKauMBAHUA U CAMOMU3JHB [0 er0 OKOH-
YaHus,

13. TMpu oTcyTcTBMM NpUTOKa Nocie NMpoBedeHHsl paboT crexyer
OCTaBUTb CKBaXXMHY C OTKPBITHIMH 3aABMXKKaMH Ha TpyOHOM M Mex-
;gy6HOM NPOCTPAHCTBAX HA ONEpalMIO O’KWAAHHMS NPUTOKA B TeUeHUe

u.

14. Tpu OTCYTCTBHUHM IPUTOKA M3 CKBLXKMHBI MOCJE NPOBEJEHHS
PaboT B 3aBUCHMOCTM OT [EOJOrO-TEXHMYECKHX yCJ0OBHI, ONbITA
NPUMeHeHUs MeH Ha JAHHOM MECTOPOXAEHHH BO3MOXHO NOBTOpPEHHE
Npollecca 3akayuBaHMsi MeHbl B CKBaXHMHY NP paHee BBIOPaHHBIX
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AaBJeHUsX M04a4u MeHoobpasyroulell XUAKOCTH B 3KEeKTOP, a Takxke
OCYLeCTBJICHUE ONepalvi 0XHUIAaHUSA NPUTOKA B TeueHHue 36 y.

15. B ciyuyae cOOTBeTCTBMSI OTOOpPaHHBIX MPob OXnAaeMoit npo-
LYKLHMH, CBUAETEJIbCTBYIOLIETO O HalM4YMM MPHUTOKA MO CTBOJY CKBa-
XKMHBI, B 3aBUCUMOCTH OT TreoJIoro-TeXHHYECKHX YCIOBMH, crocofa
3KCILAYaTallit M OINbITA OCBOCHMS CKBAXHH BO3MOXHO IOBTOpeHye
npouecca NpH paHee BbIOPaHHBIX AaBJEHHAX NMOAAYM MeHOOBpasyio-
el >KMAKOCTH B 2XekTop. Ecau MoBTOpHbBIE MPOMBIBKHM CKBAKHHb
1eHOii He AAlOT NOJIOKHMTENbHBIX Pe3y/1bTaTOB, HEOOXOAMMO NPOBecTH
paboTbl Mo BO3AeHCTBUIO Ha Npu3aboiiHyO 30HY NJacTa.

16. B cayyae HecooTBeTcTBHS Npob oxMAaeMOM NMPOAYKLUHUH Crie-
AyeT YCTAaHOBMTb MNPHYMHY 3TOro, NMPOBECTH Ha CKBaXXMHe HeobXxoau-
Mble PEMOHTHO-HM30JIALIMOHHBIE PaboThl I MOBTOPUTD INpOLECC ee oc-
BOEHHMS.

19.7. TEXHOJIOTHA OCBOEHUA CKBAKHUH
C NIPUMEHEHHEM CAMOTEHEPHUPYIOUIHNX ITEHHBIX
CUCTEM

TexHonoruyecknid npoilecc OCBOEHMS CKBAXKHUH € IPUMEHEHHEM
caMoreHepupylowux neuusix cucreM (CITIC) nanpasnen Ha coxpa-
HEHHE M BOCCTAHOBJEHHE KOJJIEKTOPCKUX CBOMCTB MNPOLYKTHUBHBIX
TIACTOB C 11€/1b10 MOBBICHUTH APOAYKTUBHOCTL N0OBIBAHOUIMX CKBAKHH
H IIPHEMHUCTOCTb HATHETATENbHBIX CKBLKHMH, COKPATUTL 3aTpaTbl Ha
MX ocBoeHue M obecneynTs HesonacHocTb paboT, BHITTOAHAEMBIX MPH
JTOM.

TexnomornyeckHii npouecc ocllOBaH Ha Ta3MPOBAHMM KHAKOCTH
a30ToM, 06pasywIIMMCs B pe3y/bTaTe XMMHUYECKHX peaklMii, 1 obpa-
30BaHHN MeHHbIX CHUCTEM B CKBa)KMHe MJIM npu3aboiiHoil 3one Ia-
cta. CreleHb ra30HacBILUIEHUS] PACTBOPOM MOMKET M3MeHATbCA TPH
HopMasbHbiX ycaoBHax oT 10 go 120. ITobounwiM npoxykTom Mpo-
Hecca o6pa3oBaHMA a30Ta SABJSETCA BOAHBIH DPacTBOp XJIOPHUCTOrO
HaTpusl.

Marepuanamn ana npurotosaedust pactsopa CITIC cayxart:

HUTPHUT HaTPUS TEXHHUYECKHIl B pacTBope, AoNycKaeTcs MCMOJb30-
BaHWe HATPUS KPUCTAIIUYECKOIO;

AMMOHMIT XJIOPUCTHIMA TeXHUYECKU;

Kocynbdat-3-10H, JlonyckaeTcss  UcNoOAb3oBaHMe — CyJb(oHOIA
HII-3 unu npesouena;

6eH3071cy TbOOKUCIOTA, AOMYCKAETCS MCMOJb30BaHME AMHMAOCYJb™
¢onosoit (cyn1bGaMHUHOBONI) KHUCIOTbI, CONAHON KHUCIOTHI uHrubupo-
BaHHOM MJIM abra3oBoil COMAHON KHUCIOTHL.
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Hcxomtble pactBopel CITIC rotoBsitcs Ha BoAHOM ocHoBe ¢ Hc-
[10/1b30BAHKE CIELYIOUIMX XMMUYECKUX TIPOAYKTOB:

AMMOHMH XJIODUCTBIA TeXHUYECKHUil (HawaThpb), ras’oobpasoBa-
resib — TOPOLIOK WJIM IpaHyJbl Gesoro uBeTa, pacCTBOPUMOCTE B Bojle
29,4 %, nnotHocts 1,527 r/em>;

HUTpaT HaTpUs B pacTBope, rasoofpasoBateqb — OecuperHas,
CBETJIO-KEJITas WM CBETJO-KeNTasd € 3e/1eHOBATbIM OTTEHKOM IIpo-
payHas OKWIKOCTb; HEB3PHIBOONIACHOE H HEMOXapooracHoe Be-
LeCTBO.

[lepea npurotopienueM pactBopa CITIC koHTponupyioT cozep-
skaHUe OCHOBHOTO BelllecTBAa Mo IJIOTHOCTH pactBopa (taba. 19.10 u
19.11).

Tpu HeOOXOOMMOCTH IMOJIy4EHHUs PAcTBOpPa ¢ MOBbILIEHHOI cTeme-
Hplo rasoHacblieHust 80—120 (B HOpMaNbHBIX YCJIOBUSIX) BMECTO
HUTPAaTa HaTPUs B PacTBOPC HCIIOJb3YIOT KPUCTANJMYeCKUH HUTPUT
HaTpus, KOTOpbIi npeacTaBasier coboit KpucTaslisl GeclBeTHble WM
KeJITOBATOro 1iBeTa, IIOTHOCTh 2,17 I‘/CMa, pacTBOPHUMOCTh B BOJe
88 r Ha 100 r Boxst npu 20 °C.

Kocynsdat-3-10H, neHoobpasoBaTesb — cMeCh HaTpHeBBIX coJleil
ankuacyabdara ¥ cyisdata MOHO3ITaHOJaMMIa. ITO NacroobpasHas
Macca oT Oesoro 10 cBetJio-KopuuHeBoro upeta. CooepXHUTCA Ko-
cynbhaT B repMeTHYECKH 32KPbIBaeMBIX Kelle3HbIX GOYKax BMeCTH-
MocTbio 100-200 amM® uaM MONMATH/IEHOBBIX GaHKaX BMeCTHMOCTbHIO
mo 10 am’.

Cynuidonon HII-3, nenoobpasopaTent BhimyckaeTcst B BHE BA3-
KOI1 MacThl, XOPOLIO PAacTBOPSIETCS B BOJIE.

IIpeBoues, nenoobpasoBateb npeacTaBaser coboit CMech KUPHO-
TO cnMpTa M OKHCH 3THJIEHA c GJOKCONONMMEPOM OKUCH STHJIEHA
(okucu npomnuseHa), pacTBOPUMOCTb B BOAE XOpoOlas, IJIOTHOCTh
1,20 r/em® mpu 20 °C.

B kauecTBe MHMuMATOpa peakuMH rasoo6pasoBaHHst NPH TeMIlepa-

Tabauua 1910

InothocTs pacTBopa HMTPUTA MATPHA NPH PASTHYHBIX KOHIEHTPALMAX PeareHTa

NMuotuocts pac- | Konuenrpamns uut- IT1oTHOCTD pac- Konuentpamuisa

TBOpa, r/cm’ pHTa HaTpHud, T/ TBOPA, I/cM H"Tpmlra/:am"ﬂ’
1,215 364 1,123 236
1,193 332 1,113 224
1,176 309 1,100 204
1,170 299 1,095 195
1,157 280 1,090 187
1,146 264 1,086 180
1,137 249 1,082 173
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e 20-70 °C wucnonp3yioT O6eH30MCYyNbGMOKHCIOTY, AOMYCKaeTcs
npuMeHeHHe Cy/1b(aMUHOBON MJIM COJISHON KUCTOTHI

AMugocynbgoHoBast (cy/b(aMUHOBasA) KUCAOTa IpeACTaBlsieT
coboil HETMIPOCKOTMYeCKHe KpUCTALlbl 6e3 3amaXa, IJIOTHOCTH
2,126 r/cM>, pactBopuMocts B Boze 21,3 r Ha 100 r Boxs! npu 20 °C.
KanblifeBble U MarHueBble cosd, obpa3yioliiiecsi B NPOAYKTaX peak-
yuH Cyib(PaMHHOBOH KUCJIOThI, XOPOIO DACTBOPUMBI B BOJE.

Consnas KHCJIOTa, UHIMOUPOBaHHAs TeXHUYecKass — Ipo3payHad,
fecuBeTHasA XKHIKOCTb.

TexHOJIOTHs NpoBefeHHst pabor ciexyioutas. BekpeiTue mpoxyk-
THBHOrO TlacTa nepdopaureil ¢ ucnoissopaHrueM CITIC B kauectBe
nepopallHOHHON Cpellbl OCYLIECTBAAIOT IIPH AeNpPeccHH UK penpec-
cuu Ha rutacT. [Ipn BekpeiTHM ntacToB nepdopauueil npy Aenpeccuu
Ha IJIacT MUCNOJb3YIOT NepdopaTopbl, CIyckaeMble Ha HaCOCHO-
komnpeccopueix Tpybax (ITHKT-73, ITHKT-89) uam uepes HKT
(IT1P-43, I1P-54, I1P-89, KIIPY-65). YcTbe ckBaxHHBI repMeTH3HDY-
10T (OHTaHHOI apMaTypoM, a NMpHU BCKPBITUH IUIacTa nepdopaTopoM
tnna ITP — ponoaHutessHo 060pyayoT a1yOpUKaTOPOM.

Konnuectso pacrBopa CITIC BbibHpaoT M3 pacyeTa 3alojHeHUs
CKBaXXHHbl B HHTepBaJe OT HCKYCCTBEHHOro 3abos a0 riaybHHBI Ha
15-20 M Bblle BepxHeit YacTH uHTepBasa nepdopauun. Komuyectso
BogHoro pactBopa IIAB (1,0-1,5%-nbiit pasnenutensHolit (OGydep-
HBIIT) pacTBOp) BBIOMpAlOT M3 pacyeTa 3alOJIHEHUs B CKBaxkuHe (3a-
Tpy6HOM npocTpaHCTBe) WHTepBaia MHHOH 40—-50 M Mexay pacTBo-
poMm CITIC M XHMAKOCTbIO, 3aMONHAIOEN CKBAXUHY.

Pacteop CTTIC npurotoBisior Ha pacTBODHOM y37l€ WJIM CKBa-
KuHe (Kycke CKBaXXMH) C IOMOUIbI0 HaCOCHOrO arperaTa (HanpHMep,
I[A-32). Ilpn 3ToM MCXOAHBIH PAacTBOp HMTPHTa HATpHs pa3baBAsIOT
BOAOWM 10 3aaHHON KOHUeHTpauu (cM. Taba. 19.11), a 3aTeM BBOAAT
B HEro XJIOPUCTBIH aMMOHHIi M neHooGpa3osatens (Tabs 19.12). Ilo-
CJle BBOJa KaXKAOTO DeareHTa pacTBOp IepeMeLIMBAaeTcs B TeueHUe
1520 mun (nacoc pabotaeT «Ha cebsi») 4O MONHOTO PAaCTBOPEHMS
pearentos. IIpu Bcex onepauusx npuroToBieHHbiil pactBop CITIC
[IEpeBO3AT U XpaHAT B 3aKPHITHIX EMKOCTSIX.

Pactsop ITAB npuroToBAsiOT Ha CKBaXKHHe, MCIIONb3Ys €MKOCTH
HacocHbix arperartos. [locne BBoga neHooOpa3oBaTensi pacTBOp nepe-
MewuBaior B TeyeHHe 10—15 MuH.

Harxeraior pactsops 8 HKT nocnenosaTenbno: [AB (nepsas
Mopuus nns pa3Meliennis B 3aTpyOHOM NPOCTPaHCTBE), pacTBOp

IcC, pactsop [IAB (BTopas mopuusi) ¥ NpogaBoyHast KHIKOCTb.
3arem npoBoasT NepdopauronHble paborsl. [lpoBenenne pannHeit-
WHX pa6oT no oceoenuto ckpaxunsl (OI13 ¥ BbI30B NMpUTOKa) ¢ Hc-
Nonb3osanuem CITIC npoexTHpyeTcs B COOTBETCTBUM C PeKOMeHAa-
BusamMu PJ139-0147009-506-85. O6s3aTebHBIM YCJIOBHEM MpoOBeje-
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Tabnanua 19.12

Komnouentnsit cocrar ans npurotosienns 1 M° CITIC paammunoro nazHavenuy

Pearenr, |<r/M3 Cimm
T'asoobpasosarens Menoobpa- 3abolinoro
3oBatenp — | AABJCHNA B
Hasnavenne Kxocyabdar CKBKHHe
XJIOPHUCTHIT |  HMTPHT (cyanda- r1ybuHolt
aMMOHH HATpHA won HII-3, | 2500-3000 M,
npeBolien) MIla
[lepdopaunonnas  cpeaa
AN BTOPMYHOIO BCKPBITHS
TUIacTa: :
npn  gempeccHd wa| 280120 280+20 30+£3(30+3) 0,2
naact npn 70-120 °C
npn pempeccun  Ha| 20015 200£15 | 252(25%2) 0,1
nnact npu 45-70 °C
Pacteop nna OIl3 u BH-
30Ba MPHTOKA M3 ILUIACTA:
npu 20-70 °C 20015 200+15 2012(2012) 5,0-6,0
npu 70-120 °C 280120 280420 25+2(2512) 7,5-8,0
Mpumevanne HWunumatop - 6ensorcynbdokucaory (cyindaMHHOBYIO KH-
CJAOTY, COTSHYI0 KHCIOTY) MCTOAB3YIOT B Bite 3%-HOTO pacTBOpa HAa BOJAHOIl OCHOBe
(100-150 n na 1 m* pacTropa CITIC).

HUst paboT JaHHBIM crnocoboM NpH penpeccHU :#a NJACT ABJIAETCHA
MoJHOe COOTBETCTBUE MX ENMHBIM TeXHHYeCKHUM MpaBHJIaM BeeHUS
paboT Mpu CTPOMTENBCTBE CKBaXXHH Ha He(TSIHBIX, ra3oBbIX W ra3o-
KOH/JIEHCATHBIX MECTOPOXKAEHUSX.

Hannune CITIC xoHTponmpyeTcsi B 3a1aHHOM UHTepBase B CKBa-
&MHe C NOMOIIbIO Pe3UCTUBUMETpA.

O6pabotky npu3aboiHOM 30HBI C UeENBI0 BOCCTAHOBJIEHHMs KOJ-
NIeKTOPCKHX CBOIMCTB MJacTa M BHI30B IIPHTOKA NPOBOJAT IpH IUIa-
cToBoit TemnepaType 70—-120 °C u 20-70 °C.

IIpn obpaboTrke ckBaxknH ¢ Temmneparypoil 70—120 °C npoBoAAT
caenyiote paboTsl.

OnpenenstoT koandectso pactsopa CITIC 3 pacyera 3anosHe-
HHs CKBaXHWH B UHTepBase oT 3a6os no riybunnl Ha 10—15 M BpILE
BepxHeil YacTH MHTepBaja nepdopaumy, 3anoiHenus HKT no riy-
Gunpt He Gosee 1000 M OT ycTba CKBakuHbI (ZaBjeHUe XHIKOCTH
sanosnsomeit HKT nHaa pactBopom CITIC, He monxHo npesbiuiaThb
10,0 MIa, a TeMmepatypsl B BepxHeii yactu CTTIC — cspire 70 °C)
M HAarHeTaHWs B TacT pacTopa B konuuectse 0,1-0,2 M na 1 M
BCKpbiTOH (nepdopauteil) TOIMMHBI [1aCTa.

Konnuecrso pactBopa I1AB (cozepxanue I1AB 0,5-1,0 %) BB
oupaioT u3 pacyera 3anoaHenus B HKT u 3atpy6HoM npocTpaHCTBE
UHTepBanoB AavHo# 40-50 M Mexay pactBopoM CITIC u XHAKO
CThIO, 3aMOJIHAIONEN CKBaXUHY.

Ipurorosasiior pacteopst CITIC u I1AB.
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Harnetalor nocieposatensHo B HKT: pactsop ITAB (neppas
noputa), pactsop CITIC, pactsop IIAB u nponasounyio xuakocTs ¢

eTOM 3a/1aBJMBaHUA B I1acT yacTH pactsopa CITIC (0,1-0,2 m> Ha
1 M) IIpH 3aKpbITOM 3aTPy6HOM NPOCTPAHCTBE.

BblaepKUBalOT CKBaXHHY (IIPH 3aKpHITOM 3aTpyOHOM IpocTpaH-
ctee) 30—40 MHH 17151 OCYLIeCTB/IeHHS NPOLECCOB reHepallH a30Ta U
ofpa3oBatnsi TeHbl. KoHTpolHpyIOTCst 9TH Mpoliecchl Mo pocTy Aas-
senusi Ha ycTbe ckBaxuubl — B HKT u 3atpybHOM npoctpaHcTBe, a
3aBeplIanTCa paborbl nocsie crabunu3aunu gasnaennst. [Ipu nposege-
nun paboT faBJleHHe B 3aTpyOHOM IPOCTPAHCTBE He JOJKHO IpeBbl-
[aTh 3HaueHMe JOMYCTHMOro AaBjeHHsl Ha 3KCILIYaTalHOHHYIO KO-
JIOHHYIO

[IyckaioT CKBaXXMHY Ha CaMOHAJUB AJS OYMCTKM Mpu3abodHOI
30HBI NJIaCTa.

Eciu nnaHupyercst sKcnlyaTauds (OHTaHHBIM CIOCo6OM M mpu
camoHasMBe obecrieynBaeTcs co3jaHHe HeoOXOAMMOM [enpeccHH Ha
njact, To nocie nposeaenns OIl3 uccaeayloT CKBaXHHY Ha NPUTOK
M BBOIAT €€ B 9KCILIYaTalUIo.

[Ipu BeINOMHEHNH paboT C LE/bI0 CO3AaTh MOBBIUIEHHBIE [eMpec-
CUHM Ha IUJIACT JONYCKAIOTCS UCIOJb30BaHME AOTOJHUTENLHOrO KOJH-
yectsa pactBopa CITIC u noBbllleHHe KonndecTBa ra3o- M neHoob-
pasopaTesiefi. Ilpy aTOoM [onoaHUTeNbHOE KOJNHYECTBO pacTBopa
CITIC pa3smematoT B 3aTpy6HOM IPOCTPAaHCTBE CKBAXKHHBI.

Eciu nnanynpyercs akcriyaTanus CKBaKMHBI MeXaHU3HPOBaHHBIM
crocobom (Hamnpumep, € MCIONb30BAHHEM DJIEKTPOLEHTPOGEKHBIX
HacocoB), To nocie OII3 ocyliecTBASOT NPOMBIBKY CKBaKMHBI 0
3a60s paGounM pacTBopoM (HanpuMep, BoaHbIM pactBopoM I1AB), He
3arpsI3HAIOIIMM KoJulekTop, npokayas 1,5-2,0 o6sema HKT g0 no-
CTYTIZIEHHs! YUCTOM >KMAKOCTH; B Cydae HeOOXOAMMOCTH 3aloNHAIT
CKBaXHHY 3aJaBOYHOM XHIKOCTbI0 (HampHMep, CONEBBIM pacTBO-
poMm), noaumumator HKT, onyckaioT raybuHHBII Hacoc M BBOOAT
CKBRXHHY B 3KCIUTyaTalMIO € UCCJIeJOBAHHEM Ha NPHTOK.

Ilocne OII3 HarHeTaTenbHBIX CKBaXKWH MNYCKAIOT CKBaXHHY Ha
CaMOHaJIMB N1 OYMCTKH NpH3aboHHOM 30HBI IJIacTa MM OCYIIECTB-
JIFI0T NpOMBIBKY CKBaXHHBI pacTBopoM ITAB 1o 3abost 1o nocrynne-
HMS YHUCTOM KMAKOCTH M BBOAAT CKBa’KUHY MOJA HarHeTaHue,

Ilpn o6paboTke npn3a6oiinoil 30HBI CKBaXMH C TeMIepaTypoil
20-70 °C NpoBOASAT paboThl, aHaOrHUHblE MePeYHCIEHHBIM, A0NOoN-
HATENbHO uCMOJIb3YS HHHUIMATOD peakuun razoobpa3oBaHHs (cM.
Tabn. 19.12). IIpuroToBastioT pacTBOp MHMLMATOpa B BHAe 3%-HOro
PacTBopa Ha BOAHOI OCHOBe B €MKOCTH. BBOAAT MHHLMaTop B pac-
TBop CITIC B npouecce HarHeTaHHs €ro B CKBaXKHHY.

Ana konrpons kayecTBa NpPOBOAMMBIX PabOT MCIONB3YIOT IJy-

MHHbIE DerucTpUPYIOLIME MaHOMETPbl H TEPMOMETPbI, KOTODblE YyC-
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TaHaB/HBaloT B npouecce OII3 u suizosa nputoka B HKT Ha ray6u-
He Ha 10—15 M Boitne 6awMaka HKT.

Ilns oueHKH pe3ynbTaToB paboT MO COXPAaHEHMIO H BOCCTAHOBe-
HUIO KOJJIEKTOPCKMX CBOMCTB IJIacTOB IPOBOASAT KOMILIEKC I'HAPOIM-
HaMHWUYEeCKUX MCCIeLO0BaHUI HCClelOBaHHE METOJOM YCTAHOBHBILUHX-
cst oTOOpOB (He MeHee YeM Ha TpeX peXUMax) C MOJyYeHHeM MHIM-
KaTOPHBIX JAWarpaMM M ko3(hGbUUHEHTOB NPOAYKTHBHOCTH; HCCleno-
BaHHe MEeTOAOM BOCCTaHOBJIEHUS [aBNeHMsl C onpeaelleHUeEM COCTOs-
HUs 1npu3aboiiHoil 30HBI M KayecTBa (CTENEHU COBEPLIEHCTBA) CO06H-
IeHMS CKBaXXHHBbI € I1J1aCTOM-KOJUIEKTOPOM; MCCNenoBaHue npoduis
NpuToKa Monaa K ckBaxuHe A1s AudbepeHLHPOBAHHON OLeHKH
KayecTBa pabor.

ITpu ocBoenuu ckpaxun ¢ npuMeHenneM CITIC posxHbl cobnio-
HaThest TpeGoBaHMA CJIeLyIOIMX NOKYMEHTOB: NMpaBUJ 6€30MacHOCTH
B HedTerazonobbiBalolleil MPOMBIIIEHHOCTH; OTPacleBOM HHCTpYK-
uMM 1o 6e30nacHOCTH TpyAa NMpH OCBOEHHH He(THHBIX M ra30BbIX
CKBaXXUH; OTpacjeBOil MHCTPYKUMH Mo 6e30MacHOMY BejeHMI0 pabor
NpH NpHMeHEeHNM MEHHBIX CHcTeM B go0bide HedTH M raza UBTB
1-103-89; orpacneBoit MHCTpyKuuy 1o 6e30macHOCTH Tpyaa npu Gy-
PEHMH € UCTOJb30BaHHEM raszoobpasnbix arentos MBTB 1-062-79.

Marepuasnsl, Ucnonb3yeMble a1 ocBoeHust ckBaxkun ¢ CITIC, as-
JISIIOTCSL CEPHITHO BBINYCKaeMbIMH OTe4eCTBEHHOH MPOMBILITEHHOCTBIO,
[Ipu MX mpUMeHeHHH JOJIXKHBI coOMOAAaTHCS Mepbl 6e30MacHOCTH, U3-
JIoXeHHbBIe B CTAHAAPTAX M TEXHUYECKHX YCJIOBUSIX Ha 3TH MaTepHaJibl.

[IpenensHo pomycTHMBblE KOHIIEHTPALHW BPeAHBIX BEIECTB, COAED-
xampxes B cocraBe CIIIC, ¥ MX XapaKTepUCTHKH INpHBeAeHbl B
tabn. 19.13.

Tabanna 19.13

IMpeneasno nomycrumple koHueHrpannn (IIJIK) xoMnouenTon cocrasa

Mpeaeasno
AONyCTUMan
BemecTtso KOHUEHTA- TokcHkoMOrHYeckast XapaKTepHCTHKA
LHA, MT/M
Hutpur narpusa 5 Tlo crenenu BosgeficTBHA Ha opraHH3M
OTHOCHTCA k 3 KJacCy OMacHOCTH; HEAO~
IyCTHMO NoNaJaHHe BUYTPb OpraHu3Ma
XIOPMCTHI AaMMOHRI - € TOKCH4YeH
Kocyabgat-3-10n - IIpoayxT He BRIAENsieT napoB, MO3TOMY
He xapakTepusyerca [1JK
Cyabdanon HII-3 = He Tokcuyen
Tpesouen - He Tokciryen
Bensoncynbdoxuciora - [To cTeneHM TOKCHYMOCTH OTHOCHUTCHA K
3 KJIaccy omacHOCTH
AmunocyasgonoBast  (CyJib- - Tlo cTemenn ToKCHYMOCTH OTHOCHTCA K
¢aMuHOBasA) KHCAOTA 4 xnaccy onmacHocTH
ConsHas KHCIOTA 5 Tlo cTenmeHm TOKCHYMOCTH OTHOCHTCH K
3 Kksaccy omacHoCTH
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19.8. TEXHOJIOTHSI ITOBBILIEHUSA KAYECTBA OCBOEHMS
HEOTSHDBIX U TA30BbIX CKBAYXKUH
C TTIOMOILBIO CTPYHHBIX ANIIIAPATOB

Jns ynyyiienus ¢uabTpauvonseix csoiicts [13I1 wmnpoko npu-
MEHSIOT METOJ CO3JaHMsi MHOTOKpaTHBIX MIHOBEHHBIX JenpeccHit M
penpeccnﬁ Ha npuculcsamumiylo 3ony miaacta. Co3gaHue TaKUX OAHO-
pasoBBIX Jenpeccui i HeGOo/IbIIOre MX 4Yucia OCYIEeCTBJSIETCH ¢
Hcnob30BaHHeM 060opyaoBaHus s ucnmTanus nnactos (KUU-2M-
95, MUT-127, KNOA-110, KUU-2M-65 u np.). B psage pafionos
3anagHoit CubHpH Takue JenpeccMu CO3AAIOTCS € MOMOIbI0 CIelu-
aJIbHBIX YCTPOICTB, CIIyCKaeMBbIX Ha HaCOCHO-KOMIIPECCOPHBIX Tpybax
¢ MakepoM, TIpM 3TOM B MeXTpyOHOe MpOCTPaHCTBO HArHeTaercst ras
BBICOKOrO JaBJIEHHS U NPU GBICTPOM OTKPBITUM KJalaHa NPOHCXOLUT
BBIOPOC XMAKOCTU M3 npu3aboiiHoil 3onbl BHyTph HKT ¢ MrHoBen-
HBIM CHHO)KEHHEM JlaBJieHHs Ha 3aboe.

Hcnonb3oBanne 3THX MeTOJ0B [OATBEPAUIO HX BBICOKYIO TEXHO-
JoTHYeCcKylo 3(Q@EKTUBHOCTb, OJHOBPEMEHHO I[I0Ka3alo, 4YTO CaMm
npoliecc Bo3AeHCTBUA ABNSETCS MajoypaBasieMbIM.

Ha ocnoBe aHanM3a QHIBTPaLMOHHBIX MPOLECCOB, NPOTEKAIOUINX
B INpHCKBaXXMHHOH 3oHe IL1acTa, Obino ycraHosieHo (MBano-
OpaHKoBCKUN HAUMOHANBHBIA TeXHHYeCKUN yHUBepCHTET He(TH W
rasa), 4yTo0 B MOMEHT MIHOBEHHOTO CHHXXEHHS JaBJeHUS WJIH ero Boc-
CTaHOBJIEHUS NIPOMCXOAMT CJelyioliee:

BO3HUKAlOT BBICOKME TDaJMeHThl JaBJeHMs, HalpaBJjeHHble 1160
U3 I1acTa B CKBaXXUHY, MO0 M3 CKBaXUHBI B I171aCT;

BbICOKHE TPaJMeHThbl JaBJeHHs W3 1JacTa B CKBaXMHY COBMNAJaloT
NpaKTHYeCKH BO BPEMEHU CO CHATHEM JaBjeHHs Ha 3aboi, a cieno-
BaTe/IbHO, € OTCYTCTBMEM CHJ, NPUXUMAIOIHX AUCIEPCHYI0 a3y K
CKeNleTy nopozsl, 1M60 k TpeWIMHAM B IJ1acTe, 4YTO ofJerdaeT BbIHOC
YaCTHL B CKBaXKUHY;

BBICOKMI1 IpaIHEHT JaBJeHHs U3 CKBaKUHbl B IJacT INO3BOJseET
H3MEHATh NOJIOXKEHHe 3aCTPABLIMX 4acTUl B meperubax rnop nubo B
M3BUJIMCTBIX TPeLIMHAX, YTO NPU MOCeyiolleM CHWKeHUH AaBJeHUst
obnteryaeT ux BHIHOC B CKBaXUHe;

MaKCHMaJIbHBI TpaJMeHT JAaBjeHHUS BO3HUKAeT Ha PpacCTOAHUM
1,05-1,07 paauyca ckpaxumsr,

B NPHCKBa:KMHHOM 30He IJ1acTa BO3HHUKAIOT IPaJIMEHTBI CKOPOCTENl
PacnpocTpaHeHus AeNpeccHOHHOI BODOHKH MeXAY CKeJeTOM [11acTa,
AHcnepcrol $a3oit ¥ M1acToBLIM GAIOUAOM.

IIpu MrHoBenHoit cMene naBneHHit B CKBaXKMHe MEHSETCS HaIpsi-
KEHHO-lehopMHpOBaHHOE COCTOSHME H3-3a CMEHBI PaMaNbHOTO U
KoJlbueBoro Hanpsxenuit, 4yTo crnoco6CTBYeT DPacKPhITHIO TpeUIMH
mmbo ux PacnpoCcTpaHeHHI0 B CTOPOHY IL1acTa.
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Teopetnuecku  npeacTaBiseTcss  BO3MOXHBIM  GbICTpefimree
BOCCTaHOB/JIeHHe (MIbTPALMOHHOM CMOCOGHOCTH NOPOA  myTem
BO3ZeACTBUA Ha NpU3a60iiHYI0 30HY IJacTa HUKJIHYECKM MoBTO-
PAIOLMMUCS  TIEDEMEHHBIMM  IaBJIEHNAMH, TIOCPEACTBOM  Yepeso-
BaHMS pe3KO CO31aBaeMbiX [/yOOKMX [empeccMit M MX Bblpap-
HHBaHMA [0 [M1acTOBOro /aBJEHMs MIN [enpeccMd ¢  penpec-
CHSIMH.

Takyio TeopeTHueckyio MpeANochUIKY NOATBEPANIM HCCTEN0BaHNs
Ha ofpa3slax KoJleKTopoB MecropoxaeHuit 3anagnoit Cubupw, xa-
PAaKTEPU3YIOINXCA HU3KMMH (UIBTPAUMOHHBIMU cBoMcTBaMu. Q-
pa3ibl TOTOBUIM U3 KEPHOB, B3ATHIX ¢ raybunpl 2200-2700 M IIpu-
obckoit, Menoposckoit, Tanunckoit 1 IOxHo-CypryTckoit niomagei.
Kepnbt  IOxno-Cypryrckoit niowany INpeacTaBjieHbl MeNKo3epHU-
CTBIM MeCYaHHMKOM HM3KOi [IDOHMLAEMOCTH, a OCTaIbHble — APrUJUIN-
TaMH, aJeBpPOJIMTaMM C TIPOCTOSIMU TJMHMCTBIX pasHocTedl. B 3asu-
CUMOCTH OT MCXOAHBIX pa3MepoB KepHa AsiHa 06pa3uoB 70-150 mm,
a avametp 65 MM.

HccnenoBaHua npoBoAMAN Ha YCTaHOBKaX, B KOTOPBIX MOJEIHpO-
BaJqM TepMobapuyeckue yCJIOBHUA 3aJleraHus Nopoi M obecreduBasy
M3MeHeHHe (DHMILTPALIMOHHBIX CBOHCTB B pe3y/bTaTe MHOIOKPAaTHOrO
cMellleHUst HUABTPYeMbIX (JIIOHMAOB B MNOPOBBIX KaHajJaX W CMEHbI
HanpaBJeHHs UX ABHXXeHUst B obpa3ue NyTeM CO3JaHUS perpeccui
W OenpeccHy.

O6pasusl Hacbimann pactBopoM NaCl coxepxkanmem 20 /i, 3a-
TeM IpokaynBaly 68 MmopoBbIX 00bEMOB KepOCHHA, CO3/aBasi TAKHM
06pa3oM HayajiblHoe COCTOSIHME (PHJIBTPALMOHHBIX NapaMeTPOB MOpPO-

bl. [Ipokaunsanue 6ypoporo pactsopa mnotHocTsio 1,16—~1,18 r/cm’

WIH TeXHUYeCKON BOABI (MMHepaiM3alusi 1 r/n) obecrneynBajo CHH-
KeHye GUIbTPALMOHHBIX CBOHCTB 006pa3ua BIUIOTh A0 NpeKpallleHHs
bunpTpallvk, MoJeNHPYs 3arpsisHeHMe NMOPHUCTOH cpedbl Kak 3a C4eT
NPOHHKHOBEHUs! TJIMHUCTBIX YaCTHL, TaK M 3a cYeT NMPOHHKHOBEHHS
¢unbrpata. 3areM MPOBOAMJIM BHITECHEHME (DUILTPaTa KepOCHHOM,
MOZeNnpYsl BbI30B MPHTOKA, W ONpegelsnyd koadduumeHT NpOHH-
LLaeMOCTH.

Kak moka3sanu pe3y/nbraThl MCCEAOBaHMH, 3HayeHHe pe3Ko CO37a-
BaeMBbIX [Jenpeccuid WM pelpeccHil ¢ JerpeccsiMu, HX yMcao (MUCO0
LMKJIOB), 4acTOTa KaXIO0ro LMKJIa BO3NeHCTBMA W BHWA Bo3leicTBHA
3aBHMCAT OT MHOFHX (aKTOPOB: JNTOMOrO-NeTporpaduyeckux ocoben-
HOCTEeH KOJNJIEKTOPOB, MX NOPHCTOCTH W IPOHMLIAeMOCTH, pa3MepoB
Nop M CTPYKTypbl I[IOpPOBOTO NPOCTPAHCTBa, CoCTaBa M CBOMCTB
({IIOUI0B, MPOLECCOB, MPOUCXOAUMX B KOJMJIEKTOpax INpu BbITeCHE:
HHM BOIHBIMU pacTBOpamMu HedTH M Haobopot, M ap. Ouenb BaXHO U
TO, Ha KaKOil CTaHH sKcIuIyaTauMH (OCBoeHHs1) HaXOASATCA CKBaXH-
HBI 1 pa3paboTka MeCTODOXJIEHUs B LeNOM U KaKue McToxbl BO3AeH-
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crBus Ha [1311 HeobXoAMMO NMPOBECTH C LeJIbI0 BOCCTAHOBNEHHSI ee
IpOHULAEMOCTH.

Ha puc. 19.28 u 19.29 nokasana addekTHBHOCTb BO3AeCTBUS Ha
KOJUIEKTOD TePeMEHHBIMHM JaBJICHUAMHM B 3aBUCHMOCTH OT TeXHOJIO-
[MYECKHX [1apaMeTPOB.

BaxHoe 3HayeHHe IIDU BO3ACHCTBUM IepeMEHHBLIMU daBJEeHHUAMH
uMeeT noJiynepuon oavoro uukia. Ha puc. 19.30 npusenens! xprBble
yBeJIHYeHHMs! TIPOHMIAEMOCTH obpasua IopoAbl B 3aBUCHMOCTH OT
yHcla UMKJA0B NPH Pa3jJMYHBIX MOJyNepuosax KakAOTO UMKJIa BO3-
pefictBMsl. B uesoM s uccienoBaHHbIX 0Gpa3iloB, XapaKTepH3yo-
IHXCA A0BOJBHO HIMPOKUM AHANA30110M (PUJIbTPALMOHHO-EMKOCTHbBIX
napaMerpoB, >hdeKTHBHOCTD BO3ACACTBUS MepeMeHHBbIMM JaBJaeHUs -
MH IoJIydelia 1IPY HOJIYNepHoAaX O/HOro LMKJa Bo3aedcTsusi oT 20~
30 mo 150-200 ¢.

Paspabotan xoMmiuiexe obopynosatinst (MBaHo-(Mpankosckuil Ha-
MOHANBHBIA TeXHUYeCKUH ylinBepeuTeT) Ha 6ase cTpyiHbIX annapa-
TOB, KOTOPBIM MO3BOJSIOT OCYLIECTBJSThL ClelyIolliMe TeXHOJI0rnye-
CKHe NPOLECChI.

1. OnepaTvBHO Ha CTaZMM OCBOEHMS CKBa’XXHHbl KOHTPOJIHPO-
BaTb 110 KPUBLIM BoccraHoBjeHus fnasieums (KB/) dwunbtpa-
LMOHIble CBOMCTBa [1OPO/J B NPUCKBAKMHHOW W y/AaJeHHOH 301ax
IJ1acTa.

2. OcyuiecTisiTh MHOTOKpaTlioe MTHOBEHHOe CHHXKetiMe [aBJlie-
HUsl Ha 3a60H C TAKMM Ke MI'IIOBEHHbIM €ra BOCCTaHOBJEHHMEM.

3. Cosnanath uepeaylolmecs O/[MH 3a JPYIUM IW/poyaapbt Ha 3a-
6oit ¢ cosjgalMeM MIHOBEHHOro JaBjeiHs A0 5-KPaTHOro 3HadeHus
OT TMJPOCTaTHYCCKOrO M TaKOro K€ MIHOBCHHOI'O CHUKEHMsI AaBJe-
HUA Ha 3a60¥ /10 rPAHHYIO A0MYCTUMOTO.

HcnonnsoBanye cTpyHubIX anliapaToB No3BOJIAET B OAHOM [IMKJE
paboT 1pu ocBoeHMM MM BO3AEHCTBMM Ha nipudaboiiliylo 3oHy pea-
JM30BaTh cjedyouine Buibl pabor (puc. 19.31).

I — MccienoBatue cKBakMHBI 110 KPUBBIM BOCCTaHOBJEHHs jaBJjie-
Hus;

Il — BospeiicThe Ha pU3abONHYIO 301y MIIOTOKPaTHBIMM MIHO-
BEHHBIMHU [leNpecCUSMU U PeNpeccHsiMy;

Il - yccnenosaiye cKBaXKMH Ha MPUTOK NPH PasHbIX JAeNpeccHsX
ANA MOCTpOCHUST MHIMKATOPHBIX AMarpaMM.

Pacumbposka KB/l nossonsteT noay4arsh cBefeHHs o (GUIbTpa-
UMOHHBIX mapaMeTpax njacTa B {IPUCTBOJIBHOM M yIoaJeHHOH 3oHax,
OUCHWBAaTbL pa3Mep 301l ¢ YXy[AHIEHHOW NPOHHHAEMOCTBIO, OLEHH-
BaTb ornowenue npoaykrusiocti (OIT).

HocTpoenye uujmKaTopHoii KPHUBOI 110 NaHHBIM KCC/IeL0BaHMIT Ha
TPHUTOK MpM pasibix AeHpeccusix Ha (1acT obecreynBaeT ycTaHOBIIe-
HHE riocaenyioulero pexyuMa JKCILIyaTaiMi CKBAKHHBL,
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Puc. 19.28. 3aBucumocts koddbduLeHTa YReHYeHHS TPOHHIAeMOCTH R,/ ko mecya:
HHKA OT YHCJIa IMKJIOB 1 M BHAA BoaaelicTBHA ua kotekTop (a—¢):

a ~ penpeccun (p, = 0,6 MIlla); 6 - menpeccun (p, = 0.6 MIla) B coveranutt €
penpeccuamit (p, = 0,6 MIla); 6 — genpecciu (py = 3 MITa); z - xenpeccunt (P2 =
= 3 MIla) B coueranuu c pempeccuamn (p, = 1,5 MIla); @ — menpeccHut (Ps =
= 3 MIla) B coyeTanuu ¢ penpeccusamu (p, = 5 MIla); e — nempeccuu (pa = 6 MlIa)



kn/ky
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Puc. 19.29. 3aeucumocts koadpumenta yemuerus npouuuaeMoctn ko/k, anes-
POJIMTa OT uHc/la UMKAOB 1 H BHAA BO3ZeliCTBHA Ha KoJulekTop (a—2):

@ — penpeccud (p, = 3.6 MIIa); 6 — nenpeccunt (p, = 3,6 MIla) B coueranun c pe-
Mpecensamn (p, = 1,8 MIla); 8 — menpeccun (p, = 3,6 MIla) B coderanuu c penpec-

CHAMK (p, = 3,6 MIIa), z ~ nempeccun (p, = 3,6 MIla) B coyeTaHny ¢ penpeccHsIMHK
@, = 7,2 MITa) ’

Pexum MHOTOKpPAaTHBIX MrHOBEHHBIX Jempeccuit — pempeccuii Ha
IIacT serko coBMelLiaeTCd € XMMHYECKMM BO3JCACTBMEM Ha Npu-

CTBOJIbHYIO 30HY (KMCIOTOH MO0 NOBEPXHOCTHO-aKTUBHBIMM Belle-
CTBamm),
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kn/kg Pyc. 19.30. 3aBHcHMOcTs koah-
dHuieHTa yBeTHYEHMS NPOHHLae-

3k MocTH k./ko aneBponnTa oT wmexa

60 ¢ LUHKIOB 1 H NOJYNepHOAa OIHoro
IHKIA BO3JdelCTBUSA

2k
30c¢

1 10¢

1 I ! ) 1
0 10 20 30 n

Pa3pabotaniibie BLICOKOHANOPHbIE ANMapaThi BbITYCKAIOTCS B IBYX
MOaHdUKALMAX: CTalloHapHble M BcTaBHble, CTallMOHapHble THNa
YOC cnyckawotest B ckBaxkHHy Ha KT BMecTe ¢ nakepom, ycraHas-
JMBAEMbIM Haj MCIBTYeMBIM TlactoM. IIpu Mcllonb3oBanHH BCTas-
HLIX CTpyHIBIX annapatos, cllyckaemblx Ha HKT, Moutupyetcs
TOJIBKO MX KOPHYC, 4 BCTABHAH 4YaCTb JOCTABJSETCS JUGO IOTOKOM
KMJKOCTH 0 Tocajaku B kKopnyc (thrna YIOC), aubo cnyckaercs
sHyTps HKT Ha kapotaxnoM kabeae (tuna YTUI).

Cxema 06BsiskH 1iasemuoro ofopynosanusi v andToBoii Komno-
HOBKHM MoKa3zana Ha puc. 19.32.

Crpyitnntit annapat Tuna YOC (puc. 19.33) cocTouT u3 kxopllyca
6 W 3xeKTopHoro Hacoca 2. BpocoBwlii Lap 5 BLIMONHSET potb Kina-
naHa, HarnpaBasoUero notok pabodell Kuakoctd k pabodeMy coruty
3, sanpeccoBannoMy Bo BTyake 4. Texnosnornyeckas 3zarjyluka 7
CNYXUT [ obecriedeHHst OlPecCOBKM MaKepa B 3aTPYOHOM [po-
CTpaliCTBE.

I 17} I I
Apll QI
Ap2 Q2
Ap, o,
1

Puc. 19.31. Hamenemste JaBnenns Ha 3aGoft, co3naBaemMoe CTpYHHBIMH anmapaTaMH
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Puc. 19.32. CxeMa 06Ba3ku HazeMHOTO 060py0BaHHA H JHGTOBON KOMIIOHOBKH:

1 — emkocTb a8 paboyell xkHAKoCcTH; 2 — HacocHbie arperatsl; 3 — GuibTp; 4 — npo-
OYKTHBHBIN TLIACT, 5 — makep; 6 — cTpyiinbiil annapat; 7 — wap; § — obcagnas KOJMOH-
Ha; 9 — xnanaH onpeccoBoyHwilt; 70 — xmanak umpkyasusonuwiiy; 77 — HKT; 712 ~
HaTHeTaTenbHas JMHHA; 73 ~ KOIOHHAA roioBxa;, 74 — KpecToBHHa, 75 — OwbicTpo-
CbeMHble coemitHenns; 16 — cTpyiinbtil anmapar; 77 — nnaHwat6a; 78 — maHoMeTp;
19 ~ wrynep; 20 — cenaparop, 27 ~ pacxoaomep; 22 — dakensHan IMHHS; 23 — ambap;
24 — eMKOCTb 1A TeXHOJAOrHYECKOro pacTeopa; 25 — 3aMepHafd eMKoCTh; 26 — npH-
€MHasl eMKOCTY; @, 6, 6, 2, 0, 3, U, K, I, M ~ 3AXBIKKI

Ha puc. 19.34 npeacrasied B cGope BCTaBHOM cTPYAHBIN annapar
tina YIOC, KoTopbiii COCTOMT M3 Kophyca 7, BCTABHOIO CTPYHHOIO
Hacoca 7 W CMOHTMPOBAHHOrO B €ro HMXHeN YacTW obpaTHOro kia-
MaHa 8. B cayyae ucnosb3oBalius anmapara Tvrma YIOC 6e3 obpar-
HOro xjanaHa co3A210T Yepeayloliyecsl MIHOBEHHbIE IeNpeccMH U
Penpeccun Ha IIacT 3a C4eT CO3JAaHMs TIPH 3aJaHHOM pPeXnMe
UMPKyssumu paboyeill KHakoCTH yepe3 cTPyiiHuI Hacoc. B atom
Cyyae rayGMHHBIH MallOMETD TOACOEIMHEH K BCTABHOMY CTPYHHOMY
Hacocy.

[pu cnycke suyrps HKT BeraBHOTO cTpyiiHOro Hacoca BMecTe ¢
OOPaTHLIM KJIamaHOM TPM LHIPKYJSIUMHM pabouell XUAKOCTH uyepe3
CTPYHHBI/i HAacoC MTHOBEHHO CHMMAETCH JaBJieHMEe Ha IL1acT, a TpH
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Puc. 19.33. Craumonapwniit crpyituniit  Puc. 19.34. Berasno#t crpyiimut anna-
anpapar Tana YOC pat THna YJ0C:
1 — xopmyc, 2 ~ WThpb, 3 — wrok, 4
npyXHHa, 5 - cemto, 6 - Mydma, 7 -
CTpyitHHIt HacoC; 8 — kopnyc obpaTHOro
KnamaHa, 9 — BTY1Ka, 70 — wap, 11, 12 ~
YILTOTHEHHS

Mpexpaledu UMPKYAAUMH oDpaTHbIl KaanaH He NyckaeT pabodylo
XKUAKOCTh B TNOANAKEPHYIO 30HY, TJYOMHHBIA MaHOMeETp, MOJCOENH-
HeHHbIH k obpaTHOMY K/aanany, GUKCUPYET KpHMBble BOCCTaHOBJEHHS
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napaenus. CTpyiiHblil Hacoe RMecTe ¢ 0OpaTHBIM KJANaHOM M MaHo-
METPOM MJHM Ge3 HuX u3BnexaeTcs Ha nosepxHocTb U3 HKT ¢ nomo-
LbI0 KAHATHOH TEXHHKM MJIM OOPaTHOM LMpKyJsuuell kHIKOCTH de-
pe3 MexTpyOHoe npocrpancTBo. [lis nonyyenus cBeleHHit o6 n3Me-
HeHHMM JaBJleHUs Ha IU1acT HeoOXOAMMO U3BJIeYb M3 IIIyOMHHOrO Ma-
HOMETpa JIeHTy U pacluudposaTh ee.

Ha puc. 19.35 nokasaHa cxema 00BSA3KM HazeMHOro 06OPYAOBaHUs
npd TNPUMEHEHHM YCTPOACTBa THMAPOAMHAMMYECKOTO WCIIbITaTeNs
(YTUII). B aToM ycTpoiicTBe B Kamepe HHXEKLMM CMOHTMPOBaH
TeH30METPHYECKUH JaTYMK JaBJeHHS, COeNMHEHHBIH MOCPeNCTBOM
KapoTaXHOro kabens ¢ HadeMHoOH kapoTaxnoil cTanuueit. Koncrpyk-
1Mell IpenycMOTpeHO Tak e, Kak U B anmapate Tuna Y2OC, noa-
coelMHeHHe T1yGUHHOIO MaHOMETPa K 0GpaTHOMY KJaraHy, KOTOpblit
MoXeT yCTaHaBIMBaTbCH THOO ANS BLINOAHEHUS OMepauMii, cBs3aH-
auix ¢ ¢ukcaumeit KB, mubo nns dbuxcauuy cMeHbl MHOTOKPaTHBIX
JenpeccHit u perpeccuil Ha nnacT. B atoM ycrpoiicTse 3anuch aua-
rpaMMbl JaBJeHWe p — BpeMs ¢ OCylIlecTBaseTcA (GOTOPerucTpaTopoM
HJIM CaMOMNUCLIEM KapOTKHON CTaHIUH.

B YTHII Bech mpottecc 0OCBOEHMs CKBAXKHMHBI KOHTPOJUPYETCS BU-
3yanbHO, YTO YCKOpSieT TPUHSTHE PElIeHHs O 3aBeplieHHHM OYUCTKH
NPHCTBOABHOM 30HBI MJacTa.

IMpuHyunuanpHas cxema paboThl CTPYHHOrO anmnaparta NpHUBefeHa
Ha puc. 19.36

ITo coornowenuio f/f, cTpyiinble annaparbl OTHOCATCA K HM3KO-
HanopusiM (f/f, > 4) u BbicokonanophbiM (f/f, < 4).

YHusepcanbublit XapakTePUCTHKON CTPYHHbBIX annapatoB sBJseT-
€Sl OTHOCHTE/NbHbIN Mepenal AaBjeHust Ap./App, roe Ap. = pc — pw, a
Ap, = pp — pu (cM. Ha puc 19.36).

€OPETHYECKUE PAcyeThl ¥ CTEHOBBIE WCIBITAHMA IOKA3aIH, YTO
B 3aBMCMMOCTH OT pacxona (Q, npokauuBaeMmoi paboyelt XMAKOCTH M
NOCTYMJIeHUA M3 I1acTa MHXeKTHpyeMoil xuakocty (,, T.e. 0T Ko-
3bdHuMeHTa MHXeKLMK M [epenafa AaBaeHUs Ha Hacalke CTPYHHOM
KaMepb! anmapaTa ¥ B NOANAKEPHOH 30He CKBAXHHBI, CO3[aeTCs Oll-
Penenennoe napnenye. [lyTeM perynuposaHus JaBAeHUS p, MPOKaYH-
BaHUA paboyeil KHUAKOCTH HACOCHBLIMM arperaTaMu ¢ y4eToM ¢akTH-
ueckoro koadduuMeHTa HHXEKLMM M JOCTHraeTcss Tpebyemoe cHu-
XeHHe JaBJIeHUSA Ha MacT.

CKBa)XKHHe 1aBjeHHMe p, Ha Bxoje B pabodyee COMO CTpyiiHoro
alinapara onpejensieTcsi 3aBUCHMOCTBIO

Py = pyp + pa — AP, (19.42)

TAe Py, — maBnenue cronba pabodeil KHUAKOCTH HAa IMy6HUHE YCTaHOB-
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Puc. 19.35. Cxema 0OBA3KH HaleMHOro H KOMIIOHOBKH TNyGHHHOro 0GOpyaoBaHHSA
npu nposegenun paGor YIHII:

1 — aybpukarop; 2 — HKT; 3 - ambap, 4 - YTHUIL, 5 - rnybunnuii MaHOMETD;
6 - TIBM118x500, 7 — xBoctoBMk c uAbTPOM; 8 — KapoTakHas cTaHumsg; 9 ~
¢uastp, 10 — 4AH-700, 11 — 3aMephas eMKocTh; 72 — eMKkocTs A1 paboueil xHAKO-
CTH *

KM cTpyiiHoro annaparta, MIla; p, — naBnenue npokaunsaHus pabo-
yell KUIKOCTH HACOCHBIM arperaToM (Ha yctbe), Mlla; Ap" — noTepH
AaBJIeHUs TIPH ABMXeHMM paboueil KMIKOCTH OT HacOCHOro arperaTa
x paboyemy comny cTpyMHOTO anmapara.

/laBneHne p. Ha BbikWiAKe CTpyHHOro ammapara onpezeiserca ¢
YYETOM HEOGXOJUMOCTH TPAHCIMOPTHPOBAHUS CMEIIAHHOrD MOTOKA M3
CKBRXKMHBI HA TIOBEPXHOCTD, T.€.
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Puc. 19.36. Cxema paGot cTpyiiHoro annapara:
Q@ — §3MeHeHHe JaBIeHHA; 6 — M3MCHEHME CKOPOCTH NoToKa, ! — KaMepa HHXKeKLHH;
~ pabouyee com1o; 3 — xaMepa cMewenns, 4 — auddysop, Qp Qu Q- — pacxon coot-
BeTCTBeHHO paboueill, HHXeKTHPYEMOR, CMeIaHHOI KMIKOCTEN; Pp, Puy Pe — NMIOTHOCTD
COOTBEeTCTBeHHO pabouell, HHXEKTHpYeMoil, cMemaHHON XHIKOCTeHl, f,,). Ju fo — mio-
Wans MonepeyHoro CeyeHHs COOTBETCTBEHHO paboyero conia, KaMephi HHXKeKUMM B
ITockocTH Bxosa paboueil CTpYM B KaMepy CMEIIEHNs, KaMephl CMEWEHNA, Dy, Do, Pc —
CTaTiYeCKOe NAaBJIeHHE NOTOKOB COOTBETCTBEHHO padoveil H MHXKEKTHPYEMOH XHIKO-
CTel BO BXOJHOM CedeHHH, CMEIUaHHOIl KIHIKOCTH B BHIXOJHOM CEYEHHH LM.TMHApHYe-
CKolf Kkamepel CMeweHHs, &y, Wy, & — CKOPOCTh NMOTOKOB COOTBETCTBeHHO pabodveil,
WHXEKTHDYeMoll, CMeLanyCit KHAKOCTel

P = puc + Ap™, (19.43)

The py. ~— jgaBaeHHE CTo10a cMellaHHONM JXUIKOCTH B MeXTpy6O-
HoM npocrtpaHcrse, MIla; Ap*® - nortepu NaBieHHs MpPU ABMKEHHH
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paboueil XMAKOCTH OT CTPYHHOro amnmapara K YCTbIO CKBaXKHHbI,
MIla.

Onpenennm fAaBjieHus cronboB paboued M cMelaHHOM XMaKo-
creit no dopMynam:

Pxp = Pp 8H; (19.44)
Pxc = pc 8H, (19.45)

rae H — riay6uHa ycTaHOBKM CTpyJiHOro anmaparta, M; g — yCKopeHue
¢BO6ONHOTO Nafenms, M/C2

Notepn naBaekns Ap" u Ap™ ONpeNesIOTCH M3BECTHBIMM Bbipa-
KEHUAMM:

Ap® = (8Ap, HQ3)/n*d’; (19.46)

Ap™ = Brp HQ3)/[n*(D -d,\) (D +d,)], (19.47)

rae A — xo3adb@UUMEHT TMAPABIMYECKOI0 CONpPOTHBIeHHs; d, d,
COOTBETCTBEHHO BHyTpeHHHMH M HapyxHblil auamerpsl HKT, m; D -
BHYTpeHHMI nHaMeTp 3KCNAYaTalMOHHON KOMOHHB, M.

3HadeHUe JaBJeHUsT B MPUEMHOH KaMepe CTpyHHOIo Hacoca, He-
obxomvMoe /1 JOCTHXKeHUS 3aJaHHOM JenpeccHu Ap Ha MiacT

w = Daz ~ Ap ~ 10°p, g, (19.48)

rjle py, — NnacToBoe JaBrenue B xonnextope, Mlla;, p, — cpeaHss
[J10THOCTb rasoXXMAKOCTHON cMecu B Npelenax HHTepBasa ILHHOMI
he, kr/M% k. ~ PaccTOSIHME OT MecTa YCTAHOBKH cTpPYHHOro Hacoca 0
cepeiMHbl HHTEPBAsa 3AJIEraH1s MPOJAYKTUBHOIO IJ1aCTa, M.

Tak xak

Ap/Apy = 2 (19.49)

TO, NoacTaBagsa U3 (19.43) u (19.48) sHauenuss p. U p,, noaydaeM,
4TO 3Ha4yeHHe P, HeoDXoAMMoOe Aas JOCTHXKeHMS 3a/laHHOTO CHHUXKe-
HUS JaBJEHUA Py, B KaMepe WHXeKUHH CTPYHHOro Hacoca onpeaess-
eTCsl 3aBUCUMOCTBIO v

- Pxc ™ — + A Mﬁﬁ’_)]‘ 1950)
P Apc/Ap Pry * A7 [ A2,/ 80, (

B npoiecce paboT no OCBOBHHIO CKBAXUH HJIM OYMCTKE IpH-
CTBOJBLHBIX 30H MCIOAb3yeTcs B KadecTe paboumx >xujxocTeil BOA2,
obpaboTanHas XJODUCTBHIM KalbLMeM, WM JAerasupoBanHast HedTb.
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BeneTcsA NMOCTOSIHHBIH KOHTPOJb 3a M3MepeHHeM IPHUTOKA KHAKOCTH
rnocjie KaxJ0ro LMKJA Aenpeccud — perpeccuid. Ha pue. 19.37 noka-
3aH THMOBOH rpaMK Takoro KOHTPOJIA, M3 KOTOPOro BMJAHO, YTO
epBbie UMKJIbl ODECNeYMBAIOT pa3pylieHHE 30HBl KOJbMaTallMH, a
nocaenyouue — ouuctky. Ilonyyennsiit crabunusaunonssiil neperu6
KPUBOH CBMJETE/bCTBYET O 3aBepUIEHHH MpoLecca.

TTpakTHkoif ycTaHOBMEHO, YTO B OJAHUX Ciayyasix TpeGyercst cosda-
HHe 2—5 LMKJIOB Js MOJTHOM OYUCTKH NPHCKBAXKHUHHOMN 30HBI, B APY-
rux — Heobxoaumo coznanve 20-50 UMKIOB.

3HadeHMe JerpeccUy M ec aMIIUTYAR YCTaHABJIMBAKTCH B 3aBU-
CUMOCTH OT KOHKDETHBIX TOPHO-TEOJOTMYECKMX YCAOBHII € y4YETOM
3HAYeHUs 171acTOBOTO JIaBAeHUs, JaBAeHUs HacbluieHUs HedTH ra3oM,
pa3MepoB  MepeMblukH  MeXy HedTSIbIM M BOASHBIM IJIacTaMH,
NPOYHOCTH CKeAeTa MOpPofAbl U APYrux (HakTopos.

HeobxoamMoe IaBJIcHHE p, B KAMEPE MIIKEKIMU cTPyHHOro Haco-
ca 1J1s1 JOCTHXKEHMS 3alaHlON JenpeccHd Ap Ha TnacT onpelensieTcs
no cdopmyJe (19.48).

IlotnycTUMOE 3itadeHde AEMpPeccHM Ha MAacT NPU BLI30BE NPUTOKA
BBIGUPAETCS € YUETOM CJIefYIOLIMX YCJIOBUI:

NPOYHOCTH [IEMEHTHON 000JI0YKHM B KOJMbUEBOM MPOCTPAHCTBE;

NPOYHOCTH 00CANHON KOJOHHDI;

NPelOTBPAlICHHUS BbilesIelids ra3a B 1IpU3aboiitoit 301€ NjacTa;

YCTOHYMBOCTH KOJJIEKTOPA,

NpefOTBpallleltisi CMbIKAIIHA TpewuH (JUid TPeUIMHIIBIX KOJJIeK-
TOpOB).

3Hauenue JIOIYCTUMOH Jenpeccu Ap M3 YCIOBUS COXpaHeHHS
MPOYHOCTH LieMeHTHON 060JI04KH ortpesessieTcs Mo dopmy.e

Ap < pny — (pmn - ah): (1951)

TOE Pysp — LaBAEHHE B BOAOHOCHOM TOPHM30OHTE JM6O Ha rpaHulie BO-
noHedTsIOro KOHTakTa NpU BoJOMJaBawUIMX 3anexax, Mlla; a -
AONyCTHUMBlii IpajMeHT AaBjeHust Ha LeMenTiiyio 000/io4Kky 3a obcan-
Hoit kosoHHoi, MIla/M (pekoMenayetesi, He 6oaee 2,5 MIla/m); b —

0, m¥eyT

Pre. 19.37. 3asucuMocts xommuecTsa
H3BJeKaeMoll XHIKOCTH H3 I1acTa
OT YHCNa UMKNOB 1 jenpeccuii — pe- 1 L

Npecenit 01 3 5 7 9 1l n
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BBHICOTA KAYECTBEHHOM LIeMEHTHO! OOONOYKH MEXLY BOIOHOCHBIM
ropusodToM i BHK ¢ 6amxaliuiuM nepdopallloHHBIM OTBEPCTH-
eM, M.

Ilepenaa naBieHUA Ha IKCIIYATalMOHHYIO KOJOHHY (UM Ap) He
JIO/DKEH MPEeBbIATh AONYCTUMOro 3HauYeHHMs corjacHo TpeGoBaHUsM
0 ApPEeJOTBPALIEHHUIO CMATUA OOCAAHBIX KOJOHH,

C TOYKM 3peHMS MpPEeJOTBpallleHUs! BblieleHHs rasa B Npusabofi-
HOH 30HE M ero MpOpbIBA B CTBOJ CKBaXHHbl NPH OOBOIAHEHHOCTH
npoaykumu Oosbiue 3 %

AP < Pra — 0-6 Puac (1952)

TAE Duacr — AaBJEHME HACbilleHHs HedTH rasom.
Jlnst ocTasbHBIX Cy4yaen

AP < Pur ~ Puacr (1953)

3HaueHHe MpeneabHON AenpeccHH, Ucxoas U3 YCJAOBHil ycroituu-
BOCTH KOJUIEKTODA HJacTa B Mpu3aboiiHoi 3oHe, obecrieunBaeTCs NMpu
cobmoleHHH CIIEAYIONIEro cOOTHOIIEHH

Ang_k(p. —pnw)l <1954)

rie ¢ — rnpedea MPOYHOCTH IOPOJAbLI HA CKaTMe C Y4eTOM ero HM3Me-
HeHHUs MpU HacbiLIEHMH MopoAbl (UIBTpaTOM OYpPOBOro pacTBOPA,
MIla; k ~ koacdduuneHT GoKOBOTO pacnopa; pr — BepTHKalbHOE rop-
Hoe nasJietue, Mlla.

[opHoe naBjeHuWe omnpenenseTcss CpefHeil MIOTHOCTbIO p, BhbILUE-
3aJ/leralolili¥xX NOpoJ € YYeToM BMCLIAIOLIMX MX JKMAKOCTeH u raybuu
H pasmewienus nnacra.

Mockonbky dopmyna (19.54) apisercs mpUOIM3UTENBHOI, @ TOY-
HOCTb OINpENeIEHUS G U p, BecbMa HE3HauMTeabH3, TO 3HayeHHe Jie-
MPecCUr PEKOMEHYeTCs MIPOBepPATh IKCNEPUMEHTANbHO /51 KaXA0TO
MeCTOPOX/IEHUS.

3Hauenve npenenbHON AenpeccMM, MCXOAS M3 YCHOBMIT npeny-
IpexAeHHUsT CMbIKAHWH TPEeuIMH, A/s TPEIMHHBIX KOJJEKTODOB OMpe-
NeJseTcst 3aBUCUMOCTbIO

SE

ApL ———,
P 41t - p?)

(19.55)

L3
rae & — packpbiTMe TpPeuirHsl, MM; E — MoAy/ab ynpyroctu mopoib!
mwnacta, MIla; [ — anuua TpewmnHsl, MM; p — koddduumedt Ilyac-
COHa.
O6rMy TpeboBaHMAMM A8l CTPYHHBIX HACOCOB BCEX NPHMEHsE:
MBIX THIOB SABJASETCS NIPOBEPKA FEPMETHYHOCTH pa3obuieHus 3aTpyd-
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HOro NMPOCTPAHCTBA [aKepPoOB IyTeM cO34aHMA JaBJieHHs B 3aTpybHOM
[IpOCTPAHCTBE, He IpeBbIUIaoOlero Mo 3HaueHWIo AaBJieHHs omnpec-
coBkH obcagHoll konouupl. IIpWM Mcrnosnb3zosanuM anmapata THma
YyOC 3T1a onepauusi ocyliecTBAsAETCS 3a CHeT MOACOeAHHEHHUsS] HazeM-
HOTO HACOCHOTO arperata k 3aTpybHoMYy npoctpaHcTsy. TexHomnoru-
yeckass 3zarayuika 7 (cM. puc. 19.33) npenorspallaeT NoMaJaHHe
SKMJAKOCTH B CTPYHMHBIH annapaT M no csoeif NMPOYHOCTH BbLACPKHBa-
er HapyxHoe naBienMe B 10 MIla. 1lpu npumeHenum annapatos TH-
na YOOC mubo YTUIT suytps HKT cOpacbisaercst cheMHasi BTyJIKa,
nepeKpbiBalollas BLIKMA B 3aTpyOHoe npocTpaucrso. Ilocae nposep-
KH HAJeKHOCTH MaKepOBaHMsi CheMHas BTYJKAa ¢ TOMOIBIO KaHaTa
W3BJIEKAeTCs Ha NOBEPXHOCTb CKBaXKUHBI.

Bo Bcex KOMITOHOBKaX CTPYHHBIX aMnaparoB I[pegyCMOTPeHbI
rHe3fa AJsl YCTaHOBKHM OINPECCOBOMHOrO H UMPKYJISIIMOHHOIO Kjamna-
Hos. Oba KjamaHa JOCTAaBASIOTCS K MECTY MX YCTAHOBKM TOTOKOM
®KMAKOCTH M H3BJICKAIOTCS Ha MOBEPXHOCTb € NMoMoubio kaHaTa. C
NOMOUIbIO OIPeCCOBOYHOrO KJanaHa onpefensieTcsl repMeTHUYHOCTD
HKT, a ¢ noMolbio MpKyISIGHMOHHOrO KjallaHa IayliieHHdst (B Cay-
yae HeoOXOAMMOCTH) — TePMETHYHOCTh CKBAXHHBL.

B cay4ae ecnM ckBaXHHa 3arojiHeHa GYPOBBIM PAacTBOPOM, TO ero
3aMeHsAI0T Ha ebpaboraHHylo TexHUYeckyw BOAY MO0 HedTb MpH
NIPOU3BOAMTENBHOCTH HAcOCHOro arperata He 6onee 1,0 n/c.

Boszeiictere Ha nnacT peKoMeHZAYeTCsl MPOBOAMTL MyTeM CHHXe-
HUS1 U BOCCTAHOBJICHUs! JaBJECHUsSI Ha IJIACT C NEepPHUOAUUYECKMM BKJIO-
yeHHeMm B paboTy HazeMHBIX HAacOCHBIX arperatoB Ha 10-15 MuH M HX
oTK1IouerHeM Ha 5-7 mun. Bo Bpems BosaeiicTsust Ha npu3aboitHyio
30HY HeobOXO0MMO 3aMepsITh KOJAMUYECTBO I0CTYNatolleil KUAKOCTH M
cTpouth rpadpvku (cm. prc. 19.31 u 19.37), ecau Tonbko ckBaxkUHa
He MNepeuwta B pexuM ontaHuposanus. [Tocne goctvskeHUst cTabu-
NHM3aLUY [IPUTOKA U3 TUIACTA CAeAyeT CO3[AATb OJUH LMKJ CHUXKEHUS
AaBJIeHUsT MPOJOJIKUTENBHOCTBIO 1—1,5 4 AJs1 BBIHOCA MeXaHUYeCKHX
NpUMeceit U3 IOANAKEPHOH 30HBIL.

Tlpu pabore ¢ annaparamu THna YOC rnocie oUeHKM KayeCTBa
nakepopaHusi U nposepky repMervdHocty HKT Bo BHYTpeHHIONO
HX nonocth cOpacbiBaeTCst KaallaH B BUJe l1apa auameTpom 254 MM.
K 6ydepy noncoenunsiercss HaruerartesbHast JMHHS OT HaseMHBIX
HACOCHBIX arperaToB, a 3aTpybHOe IPOCTPAHCTBO TMOACOEAHHSIETCS
cormacHo cxeme (cM. puc. 19.32). 1lpu cosnaHuM JaBJjieHUs] BHYTDM
HKT 5-7 MIla npoMcXoaut paspyllieHHe TeXHOJOTMYeckoil 3a-
TIYUIKY, Y CKBaXXMHA TOTOBAa K MNPOBEJEHUIO TEXHOJNOIMHYECKOTO Mpo-
lecca.

IIpu ucnonssosanum crpyitneix annaparos tina YJOC nopsaok
Pabor caeayrouwmit. B nauane snyrps HKT c6pacbiBaetcst cTpyittbiit
annapaT ¢ MoACOeAMHEHHbIM K HeMy Y3J0M 00paTHOro KjanaHa M
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raybunHbpiM MaHnoMeTpoM. [locsie nocaaky annapara B THe3o Kopny-
€a Co3[aeTcsl HAaCOCHBIMM Ha3eMHBIMU arperaTaMi 3aJlaHHOE [aBjle-
HHe Ha YCTbe CKBR)KHHBI, YeM JOCTHUIaeTcsl pacueTHas AENPeCccHs Ha
iact Ap. B Teyenue 15-30 MuH obecneynMBaeTcs NMPHUTOK M3 CKBa-
xuubl. [locsne oTkIIOUeHHST HAa3eMHBIX HACOCHBIX arperatoB obpaTHbIH
KJanmaH B KJanmaHHOM y3je pa3obuiaeT MOAMaKepHYIO M HaANaKepHyo
YACTH CKBaXHHBI, a rNyOMHHBIA MaHoMeTp GHKCHPYET KPHUBYIO Boc-
CTaHOBJIEHUsI [aBJIeHHs B TedeHne 1-3 4 u Gonee (npu HeobXoaHmo-
CTH). 3aTeM C NMOMOLLbIO KaHaTa H3BJIeKAETCs alNapar U3 CKBaXKHHbI,
OTCOEIMHSIETCS] OT Hero y3ea obpaTHOro KJialnaHa ¢ MaHOMETPOM W
BHOBb 3alpaBJ&HHbI MaHOMETD MNOJCOeIUHsIeTcsl K pe3bbe camoro
cTpyiioro amnmnapaTa. [locie AocTaBKM €ro MOTOKOM XKHAKOCTH K
KOPIYCY OCYLUECTBJASIOTCA paboTbl, aHAJIOTHYHbIE MPOBOAHMBIM C
nomotlbio annapara tHna ¥ OC.

KoHTposnb cocTostHUst NpU3abofHOK 30HBI ¢ TNOMOIUbLIO 3allUcH
ouepearoit KB/l ocyuiectsasiercst myTeM H3BJeYeHHs anmnapara THna
Y30C Ha moBepXHOCTb H MOBTOPHOTO ero CIMycKa ¢ y3JoM obparHo-
ro KJanaHa 4 MaHoMeTpoM. [[nst nosydeHusl aHHBIX AN [10CTPOEHHS
MHAMKAaTOPHOR JHarpaMMbl OCYI[ECTBJSETCS CTYIIEHYATOE CHHMKEHHE
JaBJeHHUs] B TOANAKEPHOW 30HE ¢ OJHOBPEMEHHBIM (UKCHpPOBaHUEM
nputoka Q M3 niacra (cM. pyc. 19.31).

[Tpu ucnonbzosannn YTUII n1s nposeseHUst aHanornyHeix pabor
Ha ycTbe CKBaXKMHBI YCTaHaBAMBaeTCs reousuyeckas jabopaTopHs
AKC-JI, v 3anucb CHUXeHHs JaBJleHHsl B NOANaKeDHOM 30He BegeTcsl
Ha JieHTe ocuuinorpada 3Tod craHuuu. HwxkHUIA knanaHHbif y3en
MOAKJIIOUAETCST WJIM OTKJIOYAETCS [yTeM H3BJeveHHs anmapara Ha
kabesie Ha NMOBEPXHOCTD.

OcHoBy nopJexauieit obpabotke MHpOPMALIHH C 11eNibio OIpese-
JIeHWsl XapaKTePHCTHK HcceayeMoll CKBaXXKMHBI M TJIaCTOB COCTaB-
JISIIOT KPUBblE MPUTOKa (Ze6MTa) NpU HaJMYHUHU [eNPecCHMM Ha [11acThl
M KpHUBbl€ BOCCTAHOBJEHWS [aBJeHUsi, PETHCTpHpyeMble Ha 3aboe
CKBaXMHB! [ocje NpekpauieHUs otbopa sxuakocTH (rasa).

[IpoAYKTHUBHOCTD CHCTEMBI CKBaXHMHAa — mJact Haubosee IOJHO
BBIpXKaeTCs 4Yepe3 Ko3((HUIMEHT NPOAYKTHBHOCTH T, YHUCIEHHO
paBHbIl OTHOLIEHHIO eOMTa K AeNpeccHd B YCJIOBHMSAX YCTaHOBHB-
medcst GUABTPaLHH.

OCHOBHBIMH XapaKTepMCTHKaMH, NMpeJolpefesisioMMy 3HaueHHs
MpPOAYKTHBHOCTH CKBaXKMH, SIBJISTIOTCS:

NJIaCTOBOE JaBjeHde P, Mlla; .

napaMeTp TMAPONPOBOAHOCTH [IaCTOB B 30He (pUALTpauuH kh/W,
m’/(cyr-MIla);

NPOHULAEMOCTb MJIaCTOB &, MKM?;

a¢dekTUBHAS TONLMHA IJ1ACTOB A, M;

BSI3KOCTb Hachlujalouiero ¢aouaa u, Mlla-c;
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nokasateiab ckUH-3d¢eKTa S, BbIPaXaloWMil HadU4YMe WIH OTCYT-
cTBHE JOTOMHUTENbHBIX (PUABTPALtHOHHBIX CONPOTHBIENHH B NpH3a-
6oiTHOI1 30He CKBaXHHbI;

oTHoleHHe Ko3hHUNEHTOB NMPOAYKTUBHOCTH (MOTEHUHANBHOH K
(paKTHYECKOI) OIT = ng/nyg;

paaHyC KOHTYPa [HUTalinsl CKBAXHHBI Ry, M; .

paanyc CKBaXKMHBI B MHTEpBaJle MPOJYKTUBHOIO IJACTA 7o, M

BsanmMocBs3b mexay xodpdHUMeHTOM NPOAYKTHBHOCTH H OCHOB-
HBIMHM TlapaMeTpaMH I1JIaCTOB M CKBa’)KWHbI BbIpaxkaeTcs cJjeaylouieil
33BUCHMOCTbIO:

_ 2nkh 1
u InR, -Inr +S§°

(19.56)

Meroauka onpejeneHdsi XapakKTePUCTHK MCCJAe1YEMBIX TLIACTOB
npeaycMaTtpueaer oOpaboTKy KDHBBIX BOCCTAHOBJEHMSI [JaBJieHHs
U3BECTHBIMM MeTOZaMH M B NepBYIO odepenb MeToAoM XopHepa, oc-
HOBY KOTOPOTO COCTaBJsieT 3aBUCHUMOCTb MeX/y DOCTOM JABJEHHs Ha
3260e CKBaXMHBI, 3aKPBITOH C UeJbIo IpeKpailleHHs] MPHTOKA, OT
(HUIBTPALMOHHBIX NapaMeTpPoB M1acTa. 3Ta 3aBUCHMOCTb BbIpaXKaer-
cs1 ypaBHEHHEM

pl=pun_01183%lg7-:tv (1957)

e p, — Tekyuiee AaBjeHWe Ha 3a060e CKBaXHHBI M0 HCTEYEHHH Bpe-
MEHHM ¢ Mocsie OCTAaHOBKH CKBaXKMHBI, Q — cpegHHH AeOMT CKBaKHHBI
3a nepHox npurtoka; B — ob6bemublil koadpduureHT; T — MpoaoKH-
TEAbHOCTb MPHUTOKA Mepe OCTAaHOBKOM CKBaXMHBI.

Ins MHOrOLUMKIOBOTO MCCledoBaHHs (4epeoBaHUE T1€PHOAOB

NPUTOKAa M BOCCTaHOBJeHHst AaBjeHusi) ypasHeHue (19.57) umeer
BUJL

EEEY

5 +2 (@
P=p, - 0183“ ZQ Ig

1

-
L , (19.58)

T, - & ta+0)

IMs[rpme
R

rne Q, ~ ge6ut i-ro OTKpHITOro nepuosa; T;, ¢, ~ NPOROIKHUTENbHOCTS
1TO COOTBETCTBEHHO OTKPBITOIO M 3aKPBITOrO IepHOMAOB; ¢ — TeKyle-
TO BpemenH 7n-ro 3akphITOrO nepHoa.

C ucnonbaopanneM 3aBncumocteit (19.57) umu (19.58) onpenens-
€TCA napaMeTrp TMAPONPOBOJAHOCTH IACTOB:

NpH Ucnonb3oBaHuy ypasHenus (19.57)
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kh _ 0B,
H 018392, (19.59)

NpH UCMOJIb30BaHHH ypaBHeHUs (19.58)

kb _ B
2-01837, (19.60)

roe M — yrioBoit K03¢pPHUHEHT NPSAMOAHHEHHOrO0 Y4acTKa 3aBHCH-

MOCTH p, = \u[ngT:t

) JUIT OAHOUMKJIIOBOTO HCCA€NOBaHUSA HAY

b= W(QI Ig Tixhrhvt, Q,lg E—ﬁ) A7s ABYXUMKJIOBOTO.
T2 + t| +t t

Hanbonee o6bekTHBHO coOTHOUIEHHE MeXAY QHJIbTPALMOHHBIMU
napaMeTpaMu B yAaJeHHOH M NMpU3aGoHHON 30HaX CKBAXKHHBI OlleHH-
BaeTcsl depe3 MoKa3aTelb CKHMH-3¢deKTa S, CBUAETENbCTBYIOLIMI o
HAJIMMHUH WM OTCYTCTBUH JONOJHUTENbHBIX (UIBTPALIMOHHBIX CO-
NpoTUBAEHH B NMpHU3a6oHHOI 30He.

TouHoe BbipaxeHHe 4751 cCKUH-3¢deKTa UMeeT BUA

|k _ r
s_[k_ l]lnr, (19 61)

a <

rae k — NPOHMLAEMOCTb YAJeHHOH 30HbI MJAcTa; k, — NpOHHLae-
MOCTb NpPH3aboMHON 30HBI MJIacTa; 7, — PaAUyC 30HBI YXyAIUIEHHON
TNPOHHIIAEMOCTH; 7. — PaAMyC CKBaXHHb! B TIPOJLYKTHBHOM HHTepBaJe.

B npakruyeckoit pabote nokasarenp ckuH-apdexTa ¢ AocTaTOY-
HOH TOYHOCTBIO paccyYHThIBaIOT Mo Gopmye

S=1,15(%ﬂ—lgT-CJ, (19.62)

rae p, — 3aboiiHoe naBieHMe nepes ocTaHoBKOM ckpaxune, MIla; T —
NPONOTKUTENLHOCTb NMepHoda NpuToka, mux; C = Ig 135x /77 - no-

MpaBouHbI K03 HUIHEHT, 3aBUCAIMN OT MbE30NPOBOJHOCTH HHCTO-
ro NMNacTa X ¥ pauyca CKBaXKHHBI 7.

C pocraTouHo# Anst MPaKTHKM TOYHOCTBIO 3HAYEeHMsl [TONPaBouHO~
ro koapdunuenra C onpenensitorcst u3 Taba. 19.14.

[lockonbky 3HaueHWe MoOKa3aTensl CKMH-3¢dekTa, paccudTaHHOE
no ¢opmyae (19.62) ¢ ucnombzoBaHueM gaHHbI% (cM. Tabn. 19.14)
onpejeasieTcs € TOYHOCTbIO *+1, To NPH OllEHKE COCTOSIHWSI nNpH3a-
6OIHOI1 30HbI MOTYT BCTPEUAThLCs CIeAYIOUIME BapHaHThI:

a) -1 £ 85 £ 1 — rUApONPOBOAHOCTH HCMBITYEMBIX IJacToB B NPH-
3ab0MHON M y[aJeHHOW 30HaX PaBHbl WM IPUMEPHO OJUHAKOBbI;
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6) § > 1 — B npuszaboilHoil 30He HMEIOTCA [ONOJHHUTENbHBIE
¢$UAbTPalIMOHHBIE COMPOTHBIIEHHUSA, 00YCAOBIeHHBIE HeKa4eCTBeHHbIM
BCKDBITHEM [TACTOB;

B) § < —1 — ruaponpoBOAHOCTb MJAcTOB B NpH3aboiHoH 3o0me
Bblllle, YeM B YAJIEHHOM.

CreneHp BAMSIHHSI CKMH-3¢deKTa Ha NMPOLYKTHBHOCTb CKBAXKUHBL
OLEHHMBAIOT Yepe3 COOTHOLIEeHHe NPOAYKTHBHOCTEN

0H=ﬂn/n¢=p—pf";'—f’ATs, (19.63)

rae 1y — [oTeHUHANbHbIH K03p UUMEHT NPOLYKTHUBHOCTH,

M, =p—_—§_—Aps (19.64)
nimn
n, =084 1, (19.65)

(0 ~ cpenHuit ne6UT 3a BpeMsl MPUTOKA; py — cpedHee 3aboitnoe gas-
JleHHe 32 BpeMsl MPUTOKa, Aps — 4acThb J€NpeccHH, 3aTpauynMBaeMoit Ha
npeoposieHne cKUH-a¢pdexTa,

Aps = 0,87SM, (19.66)

kh/u ~ TMAPONMpPOBOAHOCTL YAQIEHHOM 30HBI TIIACTOB, ONpe/eseMasn
no KBI; ng — dakThyeckuit koapdHuMeHT TNPOAYKTUBHOCTH 32
BpeMsl TIPHUTOKA,

Q

Ny =—"—.
¢ Pnn = Pr

IpakTHuecKnii MHTepec NpeACTABASAET oueHKa NoTepb aebuta AQs
MpPH HAJIMYUU CKHUH-dbdeKTa:
NpH KPaTKOBPEMEHHOM NPHTOKE

1
AQs = nnAps(l—gg%%g); (19.67)

MpY yCTaHOBHBLIeH ST GUAbTPaUHU

AQs = Ma Aps. (19.68)
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Ha OCHOBaHHM PacCMOTPEHHBIX MOJIOKeHH 006paboTKy pe3ynbTa-
708 MCCIEI0BAHUA C OMpe/ieieHHeM TlapaMeTpoB MJIACTOB OCYLIeCTB-
10T B CTleAyIolliell fOC/eN0BaATeIbHOCTH.

1. Onpeaensiior obbem V, nputoka U cpeaHuit 1e6uUtT Q ans xa-
JIOT0 MepHO/Ia NPHTOKA

0 = 1440 Vop/T, (19.69)

rae T — BpeMst NPHUTOKA, MUH.

2. Tposoast pacummdposky KBJ ¢ onpeaenennem 3a6oiHbIX
JaBNeHHIi 4epe3 ornpefie/ieHHble TPOMEXYTKH BPEMEHH C HHTepBaJIoM
1; 5; 10; 20; 30 MMH B 3aBHCMMOCTH OT HHTEHCHBHOCTH pPOCTa AaBJie-
HUS U obliero BpeMeHH perucTpaliy.

3. JIas KaxkI0H TOUKH ONpeAensiioT KOOPAHHATEI

ZUIS1 OAHOLMKJIOBOTO MCC/IeJ0BaHUsI

T+¢t,
t ’

y=p; x=lg

A7 ABYXUHUKJIOBOTO McC/ieoBaHus
Y=D

T +T, +t, +t T+t
x=0,lghthty+h 2+t
Q,lg T, vt +t +Q218—t ;

ANt MHOTOLIMKJIOBOTO HCCJIeIOBaHHs

e

Y =Dy
n n-1
n YT+ Y (g +0)
x=2.Q, lgL— .
=1 YT, Yt +0)
jeirt T et

4. Mo 3HauenusM pacueTHBIX KOOPAMHAT CTPOSIT Npeobpa3oBaH-
HbIH mo metopy XopHepa rpadMk BOCCTAHOBJIEHWS JaBJeHHs (pHC.
19.38).

5. Ha rpacduke (cM. puc. 19.38) npoBoasT npsiMoiHHeiiHble (Ha-
HIBHBIA M KOHEUHBIl) Y4aCTKH U ONDEAESIOT YIJIoBble Ko3pdHUM-
€HTLI NpAMBIX, XapakTepuayiolite GUIbTPAUHOHHbIE CONPOTHBJIEHUS
(B MITa) npusaboittoit @, M yaanenHoil o 30H:

W =AY _ Pn=Pay
Ax Xny — X, '

(19.70)
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0 0,25 0,50 0,75 1,00 lg=

T+t
H

Puc. 19.38. [Ipeo6pasopartmiii rpacyK BOCCTAHOBAEHHSA AaBAEHHA:
1, II - no m nocne npoBeseHHs 00pabOTKH COOTBETCTBEHHO

6. B Touke mnepeceueHHs] KOHEYHOIO NpPSMOJHHEMHOIO y4acTKa
npeobpa3oanHoro rpaduka KBJl ¢ ocblo aBieHMH oNpeaessior
3HaueHHe MIaCTOBOTO AaBJeHHs.

7. lTo ¢opmyne (19.59) uaun (19.60) onpenensioT 3Ha4deHUs M-
PONPOBOAHOCTH YyAaJleHHON, a MNpU HAJMYMH YeTKOTo HayasbHOro
NpSIMOJIMHEMHOTO YYacTka U npu3aboiiHoN 30H.

8. OnpeneasioT MpoHUIaeMocTh mactos &k = 1,1 (%)%-10‘2.

9. OnpenensiioT pagnyc r, 30Hbl MOHMXeHHON THAPONPOBOAHOCTH
nJacToB 1o ¢opMyJie

r, =,/4(%)|t3/(mhﬁ), (19.71)

rae [ﬂ) ~ THAPONPOBOJHOCTH MMOpo/ B npr3aboiiHoi 30He cKBaXH-
H

HbI; f, — BpEMsl B TOYKe MepeceueHUs] HayajbHOIro M KOHEYHOro nps-
monuHeinblx yyactkoB KB/l (cm. puc. 19.38); m —~ woaddpuumeHT
MOPUCTOCTH;, A — 3ddexTUBHaA TONMKHHA NAACTOB; 8 — yNpyroeMm-
KOCTb MJIacToB (NpH HEWU3BECTHOM 3HauyeHHH MoxXeT ObITb MpPUHATA
pasHoi1 5-107 MITa™).

10. Onpegensitor dakTHYecknit koapdHLMEHT NPOAYKTUBHOCTH 33
BpeMsl NIPHUTOKa.

11. o ¢popmynam (19.61), (19.62) n (91.63) onpenensior noka-
3aTesb CKMH-2(PEKTa U OTHOLIEHUE MPOLYKTUBHOCTEH.
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12. o ¢opmynaam (19.65) u (19.67) uim (19.66) u (19.68) omnpe-
aensioT MOTEHLUHANbHBIH KOI(DDUIMEHT TIPOAYKTUBHOCTH H MMOTEPIO
nebuTa.

13. Ins oueHkH 3dpeKTUBHOCTH TIpoyecca 0YUCTKH nipu3aboiioit
30Hbl CKBKMHBI BO BpDEMEHM TPOBOAAT 06paboTKy HECKOJBKMX
{10/7ly4EHHBIX BO BDEMsI MCCJIEIOBaHUs KDHBBIX BOCCTaHOBJEHMs [aB-
JIEHUA.

14. Ha ocHoBaHMM NpUBeAEHHDBIX PacueTOB JenaeTcsl 3aK/oueHne
o (DU/IBTPALMOHHBIX NapaMeTpaX MopoA B NPHU3abOMHBIX M ynaJeHHOM
30HaX, 0 CTeMeHM 3arpsisHEeHMs [11acTa U HeoOXOOMMOCTH M LeJieco-
06pa3HOCTH MPOBeeHHsT MeponpHaATHil no obpabotke npusaboiitoit
30HBI CKBaXHHBI, TPOBOAMTCS OlleHKa NMOTeHIUATbHOR NPOAYKTUBHO-
CTH CKBaXHHB! M [eNaeTcs 3aKnwueHue OTHOCHTeNbHO 3¢ (eKTHBHO-
CTH BBITIOJIHEHHBIX PabOT 110 HHTEHCUBHOCTH NPUTOKA.

19.9. BbI3OB IIPUTOKA M3 IIJIACTOB, INOTJIOWAIOIIEMX
JKHUAKOCTDL IPU CO3AAHUHN JABJEHUA bOJDbLIE
IVIACTOBOI'O

IIpu BBI30BE NPUTOKA M3 MOINOULAIOHMX MMJIACTOB C MOMOUILIO
KOMIIpeccopa MOTYT CO31aBaThCsl YCJOBUS, TPU KOTOPLIX [aBjeHUE
Ha 3a60i1 Oy/eT Bbllle NJACTOBOrO M BO3HHKAET MMOINIOUEHHE KHAKO-
ctH. [lo3TOMy IIPUMEHSIIOT cleuMasibHble TEXHOJOIHYECKHE MPUEMBI,
CBsi3aHHble C HarHeTaHHEM ra3a WM a3PUPOBAHHON KMAKOCTH B 3a-
Tpy6Hoe npoctparctBo 1 HKT (puc. 19.39). 3zech ucnonbsyrores
Makep Ansi pazobleHHs IJIACTa M 3aTPyOHOro NPOCTPaHCTBa M MycC-
koBoe otsepctie B HKT, npuyeM HMKHee nycKoBoe oTBepCTHe
AOJIKHO MMeTh BBICOKYI0 MPONYCKHYIO CIOCOGHOCTBIO A71s obecnede-
HMSI Kak NMpPOMBIBKY, TaK M JABHXKEHHsS MMOTOKA XUAKOCTH, BHITECHse-
Mo# razom. Knanan B HKT npeaycmorpen ans npeaynpexiaeHus
NOrJIOIEHHS NPHU TIOBBIIEHHH B HUX YPOBHSI HEA3PHPOBAHHOH >KMI-
Kocty. [loctynaenue xuakoctu u3 miacta B HKT HayHercst jHlib
nocne Toro, kak AaBaeHWe HaA KJanaHoM OyneT MeHble, YeM TOJ
HHM, T.€. BOSHMKHET JAelpecCHs.

Mo cxeme (puc 19.40) MOXKHO CHM3UTHL JaBichHe Ha 3aboil 6e3
YCTaHOBKM nakepa [IpY 3aKa4yKe rasa WIH a3pHPOBaHHOHM MKHAKOCTH
TPH npsmoit npombiBke. Knanau, ycraHoBsleHHbI B Tpybax, He Ro-
NyCkaeT nepesaud AaBjeHUs] Ha mJjacT. a3 nocTymaer g0 MepBoro M
Noc/leAyoUMX NyCKOBbIX OTBEPCTHH M MOAINMAeT KMAKOCTb Ha Mo-
BEPXHOCTD, yMeHbUIaeT NAOTHOCTL cMecy. BaxKHBIM 3TanoM NpH Bbl-
NMOJHEHHUM JaHHOW CXeMbl SIBAsieTCs BHIGOP MeCTa paCloJIOKEHUs
NMepsoro nyckosoro oteepeTus. OHO A0MKHO BBITH TaM, rZie NOBbIIlE-
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Puc. 19.39. Cxema o6opyaoBauus
AN BhI3oBa NPHTOKAa M3 ray6Gokux
CKBaOXHH C HHM3KHM JaBJeHHEM B
MOT/IOMAKIIMX IUIACTAX NPH 3aKavke
rasa B 3aTpy6Hoe npoCcTpaHCTBO:

1 — HaCOCHO-KOMIIPECCOPHLIE TPYOHI,
2 — 3KCIUTyaTallMOHHas KOJNCHHA; 3 —
NYCKOBOH K1anad, 4 — 3axBaTHOe
ycTpoiicTBO; 5 — KJIanaH; 6 - Tapesika
KJanaHa, 7 - ceAJo KJaflaHa, & -
WTOK yTsKeuTens; 9 — nakep; 710 —
nmact

pun ¥ &

Puc. 19.40. Cxema o6opyaoBauns A1s
BLI3OBa MpHTOKa M3 ray6okux ckmaxuH C
HHM3KMM [JaBJIEHHEM B NOIOMANIKX UIa-
cTax npH 3akayke Bo3gyxa B HKT:

1 - HACOCHO-KOMIIPECCOPHBIE TPYOb; 2 ~
3KCILTyaTalllOHHAs KOJoKHa; 3 - mydra €
KJanaHoM; 4 — H3BJekaeMblii Ki1anaH

HHMe YPOBHs B 3aTpyGHOM IMPOCTPRHCTBeE, CBA3aHHOE ¢ 3aKAuKOH BO3-
ayxa B HKT, He mpuBeno k yBelWdeHMI0 JaBJieHUs Ha 3abod Ha-
CTONbKO, 4TobBbl Ha4ajoch MNMOrJOIEHMe XKHUAKOCTH~ Kak M B cxeme
(cM. puc. 19.39), HuKHee OTBCPCTHE AO/KHO HMMETb JOCTAaTOYHYHO
MPONYCKHYIO CNOCOBHOCTD AJIst IMPKYJIALUNMKM XKHUAKOCTH He3 HosblInX

nepenajoB JaBJICHHA.
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19.10. CBABUPOBAHHE (IIOPHIHEBAHHE)

OnHMM M3 cnocoboB CHUXeHUs [aBjeHUs Ha 3a60i sBAseTCA
cpabuposanye (mopuiHesanue). Cpab — nopurelb, cHabXeHHbIH Kia-
aHOM, KOTOPBIH cnyckawoT Ha KaHate B kojoHuy HKT. Knanan npu
xoje TMODIIHS BHHM3 OTKDBbIBaeTcs, a NMpPU Xole BBEPX 3aKPblBAeTCH.
YnjoTHeHHe cBaba JOCTHraeTcs 3a cueT PE3UHOBBIX MaHXeT, YKper-
JeHHBIX Ha MeTajuMyeckoM cTepxHe. [nybuna norpyxenus csaba
3aBMCUT OT MOIIHOCTH arperata, Ha KOTOPOM YCTaHOBJeHa Jebelka,
pasmepoB Jiebenkn W NPOYHOCTH KaHATa, Ha KOTOPOM CHYCKAeTcs
cBab.

Pa3n4aloT MakCHManbHYI0 [IYOMHY NOCpyXeHHss M [IyOHHY
norpyxenus nox yposedb. [lepsas 3aBUCHT OT NMpPOYHOCTH KaHaTa
M MOUIHOCTH arperara, Bropass — oT auamerpa HKT, nnorHoctn
KMUAKOCTH M TpoyHoctH KaHata. Ilo Mepe cHuxXeHMs yPOBHS
KUAKOCTH B CKBaXkMHe IJIyOMHA MOrpYXeHWs 110 YPOBeHb YMeHblIa-
eTCA.

YpoBeHb KMAKACTH B CKBXWHE NPU CBaGHPOBAHMM CHMIKAETCSH
MOCTelleHHO B TeuyeHHe CPaBHUTEJNBHO JIMTEJbHOTO BpPEMEHH, UTO
crnocoOCTBYeT NJIAaBHOMY 3alycKy CKBakMHbl. EcCIM 3a oaMH peiic
Oyner M3BieveHa xuakoctb U3 250 M HKT guamerpom 73 mm, To
ofle CHUXKEHWE YPOBHSI B cKBakuHe anamerpoM 146 MM cocTaBuT
oKkoJ10 60 M.

IocrenenHoe cumxeHne naBneHWss Ha 3aboil He T0O3BOJIAET OCY-
IECTBJSAThL Pe3KYI0 AeNpeccHIo Ha MJacT, KoTopasi MHorja HeobXoau-
Ma 1/ O4MCTKM KaHanoB B npu3aboiiHoii 3oHe muacra. [Toatomy no
OTCYTCTBHIO NPHTOKa MpH ¢BabUpOBaHMH HeoOXoAHMO ybOeauThCs B
HAJIMYUM CBSI3M MJIACTa €O CKBAXKMHONM M NMPHUHATH Mepbi M0 YCTpPaHe-
HHIO COMPOTHBJEHUS ABHXKEHHIO XHIKOCTH.

CsabuposaliHe CKBaXHMH C BBICOKMM TIJIaCTOBBHIM JaBJleHHeM
NPOBOJAT NpH YCTAaHOBJIEHHBIX Ha ycTbe QoHTAHHOIL apMmatype M
NPOTHBOBLIOPOCOBOM  CalbHUKOBOM  ycTpoiictBe  (s1ybpHKaTope).
Ecnu paBrnenye wike rmppocTaTHUecKoro, MCHonb3yloT TOJLKO YCT-
POICTBO A HanpaBJleHHs] KUAKOCTH, M3BJIEKAEMOH M3 CKBaXUHBI, B
EMKOCTH.

IIputok u3 HedrsiHoro nnacra npu cBaGMPOBaHUH ONpPeAESIOT
N0 nosABieHHI0 B u3BJNEKAaeMOM XMIKOCTU ra3a, 3MYJIbCUH U HedTH.
Ilpy nonysenuu wuHTeHCHBHOrO NpHTOKAa YPOBeHb B CKBAaXHHe
Bo3pacraer u Berpedaercs cBabom na riyOMHe, OTKyZa >XMAKOCTb
YXe Oblna usBnedena. EciM nnacToBoe [JaBlieHHe HWXe THAPO-
CTaTtuyeckoro, cBabWpoBaHHe BeyT [0 IIOJHOTO H3BJleYeHHUS Ha-

Xoasiuelcs B CKBakKMHe JXMAKOCTH, T.€. 3aMeHbl ee IJ1acTOBBIM
Grounom.
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19.11. TAPTAHHE

CHuXeHHe YPOBHS B CKBaXXHHE C NTOMOUILIO KEJTOHKH ~ ORUH M3
crnoco6oB yMeHblleHUst faBjeHHsi Ha 3ab0i. DTO OAMH M3 CTapbix
METOI0B BbI30BA MPUTOKa M3 MJacTa. TapTaHHe MOXeT ObiTb MCIOJIp-
30BaHO NIPH MCMBITAHUM HeTrJMYOOKHX CKBAXKMH € HU3KHUMH ILIaCTOBH-
MH JaBJIECHUSAMH.

KesoHKa M3roToBJsAETCA M3 TOHKOCTEHHBIX Tpy6 aAuaMeTpamu 89
u 114 MM, B HMKHeil YacTH ee MMeeTcsl KJanaH, a B BepXHel — mpuy-
cnocabnenne s KpelleHns kaHata. JKenoHKa chyckaeTcs B CKBa-
KMHY Ha KaHaTe MOJX ypoBeHb >KMAKOCTH, HalloJHAETCs, a 3aTeM I10j-
HHUMaeTcsl Ha MoBepXHocTb. [Horaa xeoHKY OMYCKAalOT B MHTepBaj
nepdopallii M MHOTOKDAaTHbIM TOABEMOM M CIIYCKOM €€ CO3JaioT
adrdext nopiIHeBaHUsA. PaboTbi M0 CHHXEHWIO YPOBHS XHAKOCTH B
CKBaXKMHe BeJYTCH MeJIeHHO, Tak Kak o0beM KeJOHOK HeBeank. Ha-
npuMep, AAS CHYKeHUs ypoBHA Ha 500 M B KOJMOHHe AMaMeTPOM
168 MM xemoHkoll auamerpoM 114 MM M aanuoi 10 M HeoOxoanMo
cnenats 6onee 110 peiicos.

TnybuHa cnycka orpaHHYWBaeTcs NPOYHOCTBIO M JUIMHOM KaHaTta,
Ha KOTOPOM clycKaeTcs »KeJoHKa. B nocienHue roabl TapTaHWe nipH
WCNIbITAHUH CKBAXXHH HCITIONb3YeTCs PelKo.

19.12. IPOMBIBKA (IMPKYJISALUUA) dKHIKOCTH

B npaxkTvke HM3BEeCTHO HEMajlo CJyyaeB, KOrja IOCJe CHWXEHHA
JaBJeHns Ha 3abod myTeM 3ameHbl OYpOBOra pacTBopa BOJOH WM
Hed)TbiO BbI3BaTh DOHTAHHBIA MPUTOK M3 NJacTa He yaaBanoch. On-
HaKO MOCJIe HeOJHOKPATHBIX MePUOJHYECKUX MPOMBIBOK 3TOH XHAKO-
CTBIO MJIACT HayWHaa paboTaThb, M CKBaXKHHa Mepexomja Ha ycCTOH-
ynsoe QoHTanupoBanue. Takoe sBJeHUE YACTO MOXHO HabaogaTh B
Tex cyyasx, Korja IJ1acToBoe [JaBjleHHe paBHO 3afioiiHoMy MAH He-
3HAYUTENbHO NPEBBIIIAET €ro.

B npouecce npoMbIBKM CKBaKMHBI NY3bIPbKH rasa W KanejbKH
He)TH NPOCKanb3bIBAIOT B ABIDKYWHMicS notok. IIpancxoamT nocre-
MeHHas OYMCTKa KaHanos B Mpu3aboifHoil 30He, cospawoTcs Oaaro-
NPHUSTHBlE YCIOBUS AJIA ABMXKEHHS TJIAaCTOBOM XMIKOCTHM B CKBaXH-
He, ¥ IJIACT HayHHaeT paboTaTh.

[IpoMBIBKY CKBaXXHHBI MOXHO NPHMEHATb Cpa3y Iocjie OKOHYA-
HHs 3aMeHbl 6ypoBora pactBopa (onee JNerkoi XHAKOCTbIO WIH 110
clle TIPOAOJIKMTENbHOM ocTaHoBKH (4—12 4) KaK MpH OTCYTCTBMH
SIBHBIX TNPU3HAKOB MPHUTOKA, TaK W MPM UX Haiuduu. Hepeaxwn cay-
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yay, KOTZa CKBaXMHA HayMHaeT (POHTAHMPOBaTh, a 3aTE€M OCTaHaBJIU-
paetcsi. IIpHUHHON 3ToMy MOXeT 6biThb NPOTHBOAABJIEHHE, CO3AaHHOE
HAKOMMBUIMMCS B NIOABEMHBIX Tpybax GypOBbIM PacTBOPOM HIH Tja-
cTOBOI1 BOAbl. YiaJleHWe WX MPOMBIBKOH BHOBb O37aeT YCJIOBHS AJA
npuTOKa (BIIOMAA M3 MIACTa.

Heo6X01MMO OTMETHTb, YTO IIPOMBIBKY Kak crocob Bbl30Ba MpH-
TOKa MOXHO WCIIOJIb30BaTh TOJbKO B JOHTAHHBIX cKBaxkMHaX. Cueny-
eT TaKKe YYHUTHIBATh, 4YTO NpH NpsIMOMl M 0OpaTHOM MpPOMBIBKaX Ha

33606 CKBa>XHHb! BOSBHUKaOT pa3/IMyHble AaBJeHHA.
t



rNMYLWEHUE CKBAXUH

[pobsieMbl rIyLIEHHs] CKBaXXWH BO3HHKAIOT MPAKTHYECKH BO Beex
rajoHePTAHLIX palloHax. WX pelllenne pa3/MyHBIMM MeETOJaMH dyac-
THYHO CHHXAEeT HallpsDKEeHHOCTh B H00biYe rasa, ra30KOHEHCaTa,
HedTH M TpebyeT pa3paboTKH KOMILIEKCA Mep, MaTEPHANIOB U TEXHO-
JIOTHH, @ TaKXKe KOHKPCTHOTO H3ydyeHHWsi He TOJbKO MECTOPOXAEHMS,
HO W KaXJOH CKBaXKHHbI B OTAENBHOCTH.

OctioBHble TpeboBaHMsi K )uakocTsiM rayurenus (JKI) coctosiT B
TOM, 4TOObI OHH MMeNH MAOTHOCTb, JOCTAaTOYIYIO A/ ofecrnedeHus
HeoOX0AMMOro NPOTHBOAABJIEHMS Ha NJacT, obecCrevyMBalIM MaKCH-
MaJIbHOE COXpaHeHWe KOJIEeKTOPCKMX CBOWCTB ImJiacTa, peryJupye-
MOCTb TEXHQJOTMYEeCKUX CBOMCTB, B3PbIBO- M M0XKapobe30nacHOCTb,
TepMOCTabUIBLHOCTL U yCTelnHoe NpoBeieHue Pa3IM4HBIX ONepalui,
a Takxe ObIIM TEXHONOTMYHBIMH B NPHTOTOBJIEHHU M HCIIONb30BA-
HUK. [naBHbIE KOMIIOHEHTbl KMAKOCTEH TIJyLUIeHMs:: OKMAKOCTh
(dbunbTpaT), 3aKynopUBAOLIHE YacTHLBL, N00ABKM DPa3IH4HOIO Ha-
3HayeHHA. /[[ns HU3KONPOHMIIAEMBIX KOMJIEKTOPOB MCIOAB3YIOTCS
XHIKOCTH 6e3 TBepoit dasbi.

B kauyecTBe *XKMAKOCTH rJIyLIEHWS NPUMEHSIOTCS IleHa, METaHON,
IM3eJbHOEe TOMJIMBO, chipast Hed)Th, 3MYJIbCHOHHbIE PAcTBOpL!, MMHe-
pannzoBatHas pas3nuuHbiMp pobaskamu (KCl, NaCl, CaCl,, CaBry)
soza, Ca(NOj3), K,COs.

B kauecTBe XHAKOCTH TCJylIeHWs1 TNPeAJIOKeHO HCII01b30BaHHE
anextponuTa (M3 rpymnst Na', K'Y, Ca™, Zn™, Br' u nx cmeceit),
HEHOHHBIX MOJIMMEPOB, PACTBOPHMBLIX B BOjle H MaJIoUyBCTBHTEJbHBIX
K KaTHOHaM (THMMNa THIPOKCUITHJILEILTIONO03bI) W KHCJIOTOPACTBOPH-
Moif nobaBku Mesna (aAMaMeTp d4acTHl paBeH 1/3 gnamerpa nop
KosnexkTopa). KHAKOCTh FOTOBUTCA B CleAylolileM MOPAAKe: Paccot
(40 r/n), nonnmepHbiit pactop (1,5~7 r/n) cosmectho ¢ CaCOs
(25-100 r/n). IlnoTHocTs >KMAKOCTH peryaupyercs or 0,9 10
1,8 r/cM® nyTeM BBOAA AM3enbHoro Torsmsa wiau CaCOj ¢ 2/1€KTPO-
JINTOM.

[t ThnylieHHs UCMoNb3y0T UIMPOKHIL criekTp hiiouaos, paccoibl
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(KCl, NaCl u 1p.), OMyJIbCHOHHDIC PACTBOPBI, CHIPYIO He(Thb, AU3Eb-
qoe TOTUIMBO, MeTaloJ1, NPHUPO/IbIA ras, NeHy, BO3AyX.

HedhTh W HedTeaMyIbCHOHHbIE PAacTBOPbI MOIYT € yclleXoMm IpH-
MeHSITHCS B KayecTBe XMAKOCTeH [JIyLIeHHs B MJacTaX ¢ BOJOYYBCT-
BUTEJIHBIMH TJIMHAMU ¥ B 3aBHCHMOCTH OT TreoJIOro-TEXHHUYECKHX
yenoBHit. OIHAKO NOBbILIEHHas 0XaPOONaCHOCTb W CIOKHOCTh NPH-
FOTOBJIEHUS SBJSIIOTCSA NPUYMHAMH, NPENsSTCTBYIOIMMH HX MIHPOKO-
My BHeIPEHHIO.

B kauectBe opHoro M3 koMnoHeHToB JKI nprMeHsioT cenHTpy
KaJIbLMEBYIO, BbITYCKAEMYIO OTedeCTBEHHOW INPOMBILLIEHHOCTHIO B
CYyXOM BHJE.

PaspaboTanbi paccosibl Ha OcHoBe OpoMcofepxkauiux coneil miot-
HocTblo Bbilie 1,60 I‘/CMB. Haubosnee nepcnekTUBHBIM KOMMOHEHTOM
TaKUX JKUAKOCTeN cuuTaercss 6pomua kanpuus. [lnoTHocTh pacTBO-
pOB Ha €ro OCHOBE MOXeT JocTHrath 2,20 r/cM® (B CMecH € APYTHMH
COJISIMH }; OHH KOPPO3HOHHO-WHEPTHbI, MAJIOTOKCHYHBIL.

B kauectse KT nnothoctbio 10 1,80 r/cM® MOXHO MCTONB30BATh
pacTBOp /sl NIPUTOTOBJEHHS TEXHOJOTHYECKHX XMKOCTel, KOTOPbIN
KpoMe OpOMMAa Kajbl{USi M BOABI COAEPKHT TMAPOKCHI KaNbUUS H
cBoboaHbI aMMHak. DTH J06aBKH 00ecreunBalOT CHHXKeHHE KOpPpo-
3UOHHOW AKTHBHOCTH W MOBLIIEHHE TePMOCTONKOCTH KHAKOCTH.

PazpaboTaHbl €OCTaBbl PaccojioB HA OCHOBE cMeCH DpOMH/a Kajlb-
UM ¢ ApYrMMH ero coisiMd, Hanpumep, ecnu niotHocts 60%-Horo
pacTBopa Opomuaa xanbliua npu Temnepatype 25 °C cocraBiser
1,86 r/cM®, To niOTHOCTh pacTBopa M3 cMecH OPOMHAA KasbLUS
(48 %) u xnopuna kanpuus (14,3 %) pasua 1,87 r/cv>. Haubosbiuas
nnoTHoetb (2,20 r/cM°) y BOJHOTO pacTBOpa OpoMHAA KaJbLMA M
Opomuna 1mhka. CMellieHHe ABYX-TPeX coJeit MO3BOJSIET He TOJBKO
MOBBLICUTL IUIOTHOCTHL PaccoioB, Ho M Ha 20-23 % CHU3WUTL pacXon
6pomuaa kanblms. PacTsopbl Ha ocHoBe 6poMuaa KablMg ob6nafaloT
BBICOKMM WHTHOHDYIOUINM 1€HCTBHEM MO OTHOLIEHHIO K TJIMHUCTBIM
MHHepayiaM NPOAYKTUBHOTrO MJacTa.

Hnsi perynupoBaHust TEXHOJIOTHYECKHX CBOWCTB PacCosOB Ha OC-
HoBe OpoMHaa KamblMsa anpoGUpoBaHbl aMHUIOAEKCTPHH, MOAU(DHLH-
PoBaHHbi KpaxMal, oxcHaTHAleLI01033a. ObpaboTka pacTBopa Gpo-
MHJIa KaJbliMsl [IOTHOCTBIO 10 1,50 r/cM® aMuJIOAEKCTPHHOM H MO-
AubUIHPOBaHHBIM KpaXMalioM obecreynBaeT peryJIMpoBaHHe BS3KO-
CTU U QUILTPALIMOHHBIX CBOWCTB NpH TeMnegaType qo 100 °C.
CsoitctBa paccanoB mnatHocTbio 1,50-1,80 r/cm” adpdexTBHO pery-
JHMpytoTes goGaBkoi MoaudmuypoBaHHoro kpaxmana. CsoiicTBa pac-
Cona naortHoctwio Ao 1,70 r/CM3 H3MeHsIoTC 106aBKoll OKCHM3THII-
Le/0103bl. ITOT peareHT TepMocTabMieH A0 TeMnepatypsl 150 °C,
Pacxos ero 3HayMTeILHO HMXeE, YyeM ABYX MNMpPeabIAYUIMX. 3HayeHUs
bunbrpaimn pacconoB Ha OcHOBe 6pOMMIA KAJbUMS XOPOLIO pery-
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JIMPYIOTCH KOMOWHHPOBaHHbBIM BBOAOM OKCHITHMJILEATIONO3b U Kap-
GoHaToB (MeJl, U3BECTHSK, CUAEPHT).

Ha npakTuke NpUMEHSIOT pacTBOPUMble TBepiblie YacTHlB AByx
THIIOB: PaCTBOPHMbIe B KMcAOTaX M He(TH. K nepsoMy THMy oTho-
cATcst kapboHaT Kanbuus (Men) M KapboHaT Xesesa (CHUAEPHT), mpu-
MetisieMble 1151 G0OpbObI ¢ MOTMOUEHUAMH CONEBbIX PacTBOPOB. Ty
nobaBkyM MpPefOTBPAUIAOT MPOHUKHOBEHHE B TLIACT HEPACTBOPHMBIX
TBepAbX YacTHll. Haubosee 1IMPOKO MpUMEHSIOT MeJl, Tak Kak CHje-
put B 30 pas MensneHHee pacTBopsieTcs B kuciore. Ko BTopoMy Tuny
OTHOCSITCSI CMOJIMCTbI€ BELIECTBA, KOTOPbI€ NPUMEHSIIOT TaM, IAe HeT
11e06X0IMMOCTH MJTH TIPOTHBONOKA3aHO NPOBOAHTD COMSTHO-KHCIOTHble
06paboTKH, TaK Kak 3TH BellleCTBA PACTBOPSIOTCS B ChIPOH HedTH u
ra3oKoHJeHcaTe.

PacTBoprMble B HETH CMOMBl HCTOJB3YIOT COBMECTHO C MOJMHMe-
paMH Ha BHCKO3HOH OCHOBe, KOTOpble CBOAAT /0 MHHHUMYyMa NOTepH
XKUIKOCTH MPH INYHIEHUH M peMoHTe ckBaxkMH. HedrepacTsoprmbie
cMoJibi 00pa3yloT Ha CTeHKe CKBaXKHHBI (DUIIBTPAlMOHHYIO IUIEHKY,
KOTOpasi He objajaeT eCTeCTBEHHbIM CTPYKTYDHBIM HATsKEHHEM, Obl-
CTPO M MOJHOCTLIO pa3pyliaeTcsl NPYM ABMXKEHHH IJIACTOBLIX (IoM-
noB K 3a0010 CKBaXXHHbI MO AedcTBHeM Aenpeccuu Ha miacT. Hed-
TepacTBOPHUMbIE CMOJIbI MOTYT NPUMEHSITbCSI TIPH COJIEBBIX PacTBOpax
BCeX BMIOB M OCTAIOTCA CTabUJIBHBIMH HpH TemmepaType Ha 3aloe
cKBaXHMHBE o 120—-150 °C,

MoxHo caesaTh cleAyIOLHUE BbIBOJBI:

Ha MPOHHUIAEMOCTb TEPPHTEHHbIX 3arJIMHU3HPOBAHHBIX KOJJIEKTO-
POB CYLIECTBEHHOE BJIMSIHME OKa3blBAaeT XWMHYeckas NMpHUpoJa JKWA-
KOCTH TJYLIEHUS;

onpelensiomuM ¢akTopoM B npobreMe COXpaHeHMs] KOJJIEKTOp-
CKWUX CBOHCTB MJacTa, Hapsify ¢ XUMHMYECKOH MPUPOAOH XHIKOCTH
rIyLIeHUs, ABJAAETCS HajluyMe B Hell MeXaHHYeCKHMX mNpumeced C
IMaMeTPOM yacTHLl Gostee 2 MKM;

HauboJiee TEXHOJOTHYHBIMU U (e30MacHBIMM B MPHMEHEHHH M3-32
NPOCTOTH! MPUTOTOBJIEHNUS W HEB3PBIBOONACHOCTH SIBJISIIOTCH COJIEBBIE
pacTBopbl Ha BOHOI ocHoBe 6e3 TBepaoi dasbi;

pa3paboTka HOBBIX 3(D(PeKTHBHBIX COCTABOB XHAKOCTEM rnyHieHHs
MOXKET OCYUIECTBIATbLCS HAa OCHOBE BOAHBIX DAacTBOPOB XWMMYECKHX
COeIUHEHUN C NOBBILIEHHBIMH WHIHOMPYIOIUMHU CITOCOGHOCTAMM TI0
OTHOILIEHHIO K TNMHHUCTOH (pase KoNIeKkTopa, a Takxke pacTBopoB HA
3TOI OCHOBE, COEPXKaLINX PacCTBOPUMYIO TBepAvio ¢asy,

NpUMeHeHHe COCTaBOB JKWAKOCTEH IJIYLIEHHWS Ha BOAHOIl OCHOBE
«be3 TBepaoil (pasbi» NOKHO COMPOBOXKAATHCS OYWCTKOI (pacTBOPA
Hcnonb3yeMoro o0bOoOpyZOBaHMS, CKBRXWHB), TMPU KOTOPOif B MpH3a-
GOMHYI0 30HY MCKJIOYaeTcs TIPOHMKHOBEHHE HepacTBOPHMBIX TBEP-
AbIX MeXaHUYEeCKHX MpHMeced ¢ JHaMeTPOM YacTHI 2 MKM.
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IIpo6rema rayuenus cksaxut 6es nopaxenus [1311 moxer 6biTh
elieHa TakXke NMPHUMEHEHHMEM COJIeBbIX PacTBOPOB (pacCoJIOB) NpH
COOTBETCTBYIOwIEH XMMHyeckoit o6paboTke.

1. B kauyecTBe XMAKOCTeil riywednus W nepdopaldH, He CHH-
KAIOUIMX TPOHHLIAEMOCTb TEPPUreHHBIX 3arMHM3MPOBAHHBIX KOJ-
7eKTOPOB, MOTYT ObiTb PEKOMeHIOBaHbI CojieBble cocTasbl Oes TBep-
noit Gdasbl (He cozepXauiye 4acTHibl pa3MepoM 6onee 2 MKM) Ha
ocHoBe mortama (K;CO3) ¢ poGaskamm komniekcoHos (HTO,
05/1M), Tak KaK OHH He TOJBLKO COXPAHSIOT, HO M YBEJIMYUBAIOT
eCTECTBEHHYIO TIPOHMLIAeMOCTh KEPHOBOr0 MaTepHaa.

2. ConeBble cocTaBbl Ha OCHOBE IMOTallla M KOMILJIEKCOHOB OTJIM-
yaloTc HM3KOH KOPPO3HOHHOM aKTHUBHOCTBIO.

3. Temieparypa 3aMep3aHusi pacTBOpoB mnoTama obecrneynsaeT
BO3MOXHOCTb KPYTJIOTOAMYHOrO MCMOJMB30BaHWS HX B KadecTBe TeX-
HOJIOTMUYECKUX KUAKOCTEH.

B psize paiioHOB, rae niacToBbie /JaBNeHWSl COCTaBISIOT MeHee
MOJIOBHHBI rUapocTaTHdeckoro, B kadectBe JKI' Ge3 sarpstsHeHus
[1311 mpUMEHSIOT NeHbl,

20.1. TEXHOJIOTUS IMTYHIEHUSA CKBAXKUH
TPE3®A3HOI NEHON

Hcxoas u3 cBoitcTB TpexdasHblx MeH (3aKyNnopHBaiolUIMe CBONCT-
Ba IeH, M3MeHeHHEe TMAPOCTAaTHYeCKOro fAaBjieHHs Ha 3aboe 3amon-
HEHHOH MeHOoI CKBaXHHbBI, BOJOOTAaYa I€H W [Ip.), a TaKXe [POMbI-
C/IOBLIX HMcCllegoBaHWil paspaboTaHa cienyiowasi TeXHONOTUA [ylle-
HHSL UMM CKBaXWH MPUMEHHUTENBHO K TOPHO-TEOJOrHYECKHM YCJIOBH-
SIM  pa3paboTKH ra3oBbIX M ra30KOHAEHCATHBIX MECTOPOXIEHHH
Kpachopapckoro kpas.

CKBaXXHHy depe3 MexXTpybHoe WIM TpyOHOe NMpoCcTpaHCTBO 3a-
KadyrBaeTcs obbeM MeHbl, JOCTATOYHBINA A CO31aHMA JaBleHHs, paB-
Horo (0,5-0,7) p,, (puc. 20.1, @). [lna Toro yto6bi MpPeaOTBPATHUTH
NpPOHMKHOBEHHE NeHB! B MPOAYKTUBHBIA MJACT, CyMMa JaBJIEHUS Py
cronba meHbl M aBIEHHS Pg HA YCTbe CKBAXKHHBI JOMKHA PABHATHCS
MaCTOBOMY JaBAEHHMIO:

Paas = pry + P = Pua (20.1)

Ilocne 3akauky meHbl CKBaXXMHA 3aKPBIBAETCS Ha BPeMS T, 1OCTA-
TO4YHoe Ay ee mporpeBa. IIpu 3TOM [aBjieHHE HA YCTbe CKBaXXHHBI
NoMnepxyBaeTcst NOCTOSAHHBIM (Pg = const), a gaBieHue Ha 3aboe B
Pesynbrare crpykTypoobpaszoBaius M APYrMX GaKTOPOB CHU3WUTCS 0
3Havenus (puc. 20.1, 6).
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Puc. 20.1. CxeMa raymeHus ckBaxXHHB Tpexdasuoit neHoil:

1 - ra3; 2 - npoaykTusHutl mnacT, 3 — tpexdasuas wewa; 4 - rauuucteil pacTsop;
5 - rasokonfeHcar; 6 AByXcaszHas IleHa

4H 6(1)
p.mﬁ = p6 + pr.n + ﬁ‘r (202)

rie pg — AaBjieHHe Ha TOJIOBKE CKBAXMHbL prg — TMAPOCTaTHYECKOE
naBjenue ctonba menbr BbicoTod Hy; 8(t) — cTaTHdeckoe Hanpske-
HHe CABHra Iexbl K MOMEHTY BpeMell T, ) — BHYTpeHHHMH AHaMeTp
3KCIIyaTallHOHHON KoJIoHHBL, d — HapyxHbiit fuamerp HKT.

K aTomy BpeMenW ra3 MoXeT 4aCTHYHO NOCTYMHThb B CTBOJ CKBa-
KHMHBI ¥ OTTECHHUTb NeHy W3 npu3aboitHol 3oHbl. Yepes npoMexyToK
BpeMeHH KaK B TpyOHoe, Tak H B MeXTpPyOHOe IIPOCTpaHCTBO 3aKadH-
Balorcsi oObeMbl GypoBoro pactBopa, HeoOXofnWMble s CO3LaHHA
HYXHOIO JaBJIeHHs.

CyMMapHOe THAPOCTaTHYeCKoe AaBleHHUEe P, CTOJGOB MeHbl W Prp
OypoBOro pacTBopa NpH 1IOJHOCTHIO Pa3spyUIEHHOH CTPYKType AOJX-
HO MpeBbIAaTh MJ1acTOBOE Po, B 1,2 pasa (puc. 20.1, 8), T.e.

Prot Prp = 1,2 pas (20.3)

BereacTBue TOro uto He BCe AaBieHMe, co3zaBaeMoe CTOIOOM
O6ypoBoro pacrsopa, nepefaercs Ha 3aboil M 4TO Mpou3oiigeT «3aBH-

canne» OGvpoOBOro pacTBopa W NeHbl, (akTHdeckoe nasjeHde (PHC.
201, 2)
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4H,0 (1)) 4H,0, (1))
paaﬁ prn+prp b_n‘(;l)_ ;_pdl Spﬂ.'l‘ (204)

HecMOTpPSL Ha TO YTO K MOMEHTY BpeMeHH T; OYAET Pus < Pua,
JBWXEHHS TleHbl M 6ypoBOro pacTBOpa He IIPOM3OIiAET, Tak Kak
nocje paspylIeHHss CTPYKTYpbl NEHBI W PacTBOPA Paas 6y11eT paBHO
1,2 Pun-

[locne nposemennsi HeoOXOAMMBIX PeMOHTHHIX paboT M cmycka
HKT npoBoautcst ocBoeHHe CKBakMHbI aByXdasHoit neHoil. Ilepen
OCBOEHHEM B MEXTPyOHOE NPOCTPAHCTBO 3aKauMBAETCSl Ia30KOH[EH-
caT. 3aKauka ra3soKoHjeHcara npecjefyer cieayiowylo leib. Ecau B
npoiecce TIyIIEHHS W MPOBEIEHHA PEMOHTHBIX paboT mena MpakTu-
YyeCKM HE KOHTaKTHDYeT € IJIaCToM, TO B NpOliecce OCBOEHMS KapTHHA
MeHseTCA.

3ab0iiHoe p#aBleHHe B MOMEHT BOCCTAHOBNEHMS LIMPKYJISLHU

(puc. 20.1, )

4H 4H,8,(
Pus = Pon + Pryp + D T B (20.5)

T.€. CO3MAIOTCA YCJIOBHSA [/ KOHTAaKTHPOBAHHS MeHb! ¢ NPOAYKTHB-
HBIM MJacToM. HecMOTpst Ha To 4TO BpeMs 3TOro KOHTAaKTa HEe3HauW-
TeJbHO, NeHa BCe-TaKM MOXeT NPOHWUKHYTh B IJIACT HA He3HAUYMUTelb-
Hoe paccTosinue. [lns paspyllleHWst mneHbl, INomaslieil B IJacT, M
MeHbl B CTBOJIE CKBAXHHbBI MPOBOAHTCA 3aKayka ra3oKoHAeHcaTa (pHC.
20.1, e). '

C uenbio UIMPOKOro NMPOMBILIIEHHOr0 BHEAPEHHs pa3paboTaHHOI
TEXHONOTHM TAyUIEHUS M YUpOUIEHHS PacyeToB ee MpPOBEREHUs B
NPOMBLICJIOBBIX YCJIOBHAX COCTaBieHa M yTBepxkAeHa VHerpykims no
TEXHOJIOTHH [/IyUIeHHs M OCBOEHWS CKBaXKHH Ha MECTOPOXKIEHHAX
npexnpustus  «KyGanbMopHedTerasnpoM», HaxogsiluXcs Ha pas-
nYHOM cTaauu paspaboTku (p,, = 0,1+0,8p;).

HanHoit UucTpykuunell pekoMeHayeTcsl cieyoulasi INocJefoBa-
TeJLHOCTD MpoBefeHus pabor.

Ha raywenne ckBaxHHbl cocTaBiisieTca IiaH. B mnaHe ykasbiBa-
I0TCS Lesb paboT, KpaTKHe reoioro-reXHudeckue JaHHble 0 CKBaXH-
He, HeobXoaMMble MaTepHajbl M TeXHHMKa, TEXHOJOTMS TNpoBefeHUs
Pabor ¥ MeponpuaTHs No TexHuke GesomacHocTH M GesaBapHitHoMy
Befenuio pabor.

IpoBoauTess MccnenoBaHMe CKBaXWHBI C LEIbI0 OMNpeaesieHHs
3¢ dexTuBHOCTH TpoBOAMMBIX pabor. IIpuroroBisiercs neHoobpa-
3ywomas munxocm Ha npuroTtoBnenne neHooGpasymoleil XHAKOCTH
06bemom 1 M Heobxoanmo 100—125 kr GEHTOHMTOBOM TAWHBI U 10—
15 1 30-40%-Horo BogHoro pacrBopa cy/ibdoHona, ObbeM 6yposoro
PactBopa momxeH 6biTh B 1,5 pasza Gonblie, yeM HeobXogMMO AJs
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NPUrOTOBJIEHUS TTEHbL M XKMAKOCTH ANs MpOAaBKH Nennl. llpurorop-
JeHHbIH OypoBoil pacTBop M3 GeHTOHMTOBOM riMHBI (6e3 CyabdoHo-
Ja) ocTaBjsieTcsi Ha 1 cyT AnA nosHoil AucCleprauvy rauHel. Yepe;
1 cyT OypoBoit pacTBOp NepeMelIHBACTCS 11eMeHTHPOBOUYHBIM arpera-
TOM W K Hemy HobaBisieTcsl pacyeTHOe KoaHyecTBO cyibdonona, [lg-
cie nobaBnenus cynbdoHOMa PacTBop BHOBb NeEpPEMeIUNBAETCs Iio
3aKpBITOMY UMKy B TedenHe 1—1,5 u.

PaccyuThIBalOTCH HEOHXOAUMble TEXHONIOTHYeCKHe NapaMeTPhl A5
NpoBefieHUs ONepaLiiH.

Onpepensietcss o6bem V, nenoobpasymolleil XKUAKOCTH, Heobxo-
ANMOil A/ npUrbToBAEHHMs] MeHBl U3 pacyeTa, YToObl ee CTONG B ye-
JIOBUSAX CKBaXkMHBI co3gan paasiedue (0,5-0,7) or miactoBoro no
dhopmyne
V"x = wq + Vnyn' (206)

Pux
Lie paa ~ MUIACTOBOE AaBjerue, MIla; py — nrorHoctb nexoobpa-
3yiolIed XUIKOCTH, r/CM g — obveM 1 M cTBONA CKBaXKMHBI, M
V,yu — 06beM 3ymnida, M2,

Onpegeasiiotcs obbembl Hyposoro pactBopa, HeoOXOAWMbBiE /s
3aKaukd B TpybHOE M MeXTpyOHOe NMpPOCTPAHCTBO C lieJbly NpefoT-
BpalleHusl MepeauBa NeHbl:

ans Tpyb
v = 1005+0Dp,,

p = ql 3 (207)
Pu x

AN MEXTPYOHOTr0 MPOCTPaHCTBa

Vip = @ﬁ’ip%””— & (20.8)

rae q; — obbvem 1 M Tpy6, M g, — obbem 1 M MexTpybHOro npo-
CTPaHCTBA, M.

Pacuyetrs! mnpopoasitcsi ans KonaoHn auamerpom 0,14, 0,146 wu
0,168 M npu pasnnunbix guamerpax HKT u niacrosbix paBrenusx, a
TaKXe NPH Pa3HbIX AaBJeHUSX, CO3AaBaeMbiXx NeHOH H 6ypoabe pac-
TBOpoM. IlnoTHocTh neHooGpasyioweit xuakoctd 1,06 r/cM°, Kak
HauboJslee YacTo NpUMeHsieMas Ha MpaKTHKe,

3areM onpenensiercs HeobxoguMas CTeneHb aspailliy o NeHb! B
HODMAaJ/IbHBIX YCI0BHAX No dopMye

- (112pun + pO)ZOTI) , (209)
Po Zr [1 + KII (‘izpllﬂ + pO)]

rae Zo, £ — k03hQUIHEHT CBepXCKUMaeMOCTH ra3o80il a3kl NEHLI B
3200 HbIX ¥ HOpMasibubiX ycaosusix; Ty, T — 3aboiiHas u HopMasbHast
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remnepatypa;, K; — ko3pGHUHEHT, YYMTHIBAIOLIMIA CBOWCTBa TeH,
K, = 0,005. Crenenb aspaumuu neHb! B 3a60HHBIX YCNOBUAX Qi =
=1,5+2.

JIna ynpolleHMs Ha NpakTHKe BbiOopa HeoOXONMMOM CTeneHH
aspallu NPOBEJEeHb! PacyeTbl M IOCTPOEHBI 3aBUCHMOCTH O OT Py,
npH YCJOBHAX Oy = 1.9mag=2,7/Zy=1uT,/T = 298/413 =
= 0,722 (puc. 20.2).

OpHEeHTHPOBOYHO BpeMst IpOrpeBa MeHbl MoXeT OBITh onpejesieHo
no opMyne

_mecy Ay +my oy Al
KF At ’

(20.10)

rje m; — Macca rasa, Kr; c; — TellJIOEMKOCTb ra3sa, c; = 0,24; At, -
pasHOCTh MeXJY KOHEYHOH M Ha4yaJbHOM TeMNepaTypoi MeHbl, my ~
Macca XHIKOCTH; C, ~ TelIOEMKOCTb XHIKOCTH, ¢y =09; K - xo-
adduument rennooraaum, K = 5; F — nnowans; A, = [(fhy = tuae) +
+ (tus — txow)]/2; tpx — TJIACTOBAst TEMNepaTypa; fy,, — TeMIlepaTypa
THIeHbl NOC/Ie ee TNPOrpeBa; Iy — TEMIlEpaTypa neHbl B MOMEHT Iipe-
KpallleBHs ee 3aKayKH.
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E’Hc. 20.2. 3aBucHMOCTL CTENEHM a3DalliM ¢ NEeHB! OT ILTACTOBOIO AABNEHHS Doyt
TQ=22-a =15
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Toynoe Bpemsi mporpesa MeHs! ONpefensieTcsl IS KaXIOro Me-
CTOPO/IEHNA nyTeM TNYOUHHBIX 3aMepoB TeMNePaTyphl W AaBrieHus
B Tpollecce InylIeHns CKBaXHHBI 1 00paboTku pe3yaptaToB. IIpak-
THY€CKH 3TO BpeMsd coctaBiaser 8-10 4.

PaccunTniBaeTcs pexxum paGoTs! arperaToB. [IpHIoTOBIEHHe MeHp
M 3aKaYKa ee B CKBAKHHY OCYILECTBJISIOTCS! C IIOMOILBIO Ta30KOH/1eH-
caTHoro axekropa. KoadduimeHT axkeKIMH 3:KeKTOpa

1y = 0,85 /i’pﬂ_l?-L (20.11)

TI€ Pap — AaBJieliHe Ha BXOZe B DXKEKTOp; pr — jlaBJleHHe ra3a (Bos-
AYXa), Pey — AABJEHHME 3aKAYKHM MeHBl, Doy = Proy + (1+2); Pror — nas-
JicHue Ha ToJI0BKe OCTaBJeHHOH CKBAXKMHBI.

YpaBHeHMe CIpaBellJIMBO, KOT/1A Pro; = CONSt M KOrja pacxo/ rasa
HeorpaHW4YeH, T.e. B Cy4ae HCMONB30BaHus rasa u3 uineiida Osnako
C yyeTOM TOrO, YTO B Ulleiidhe Bcerza HaxojasiTcsl NMJacToBasi BoJa W
rasokoH/lelicaT, Ha IpPaKTHKe WUCTOYHUKOM rasa (BO3/YyxXa) SBJSETCH
koMmnpeccop YKI11-80, noxava xoroporo coctasaser 133 i/c u He
MOXeT TIONHOCThIO obecneuntd crabuibnyo paboTty asxekropa. lo-
DTOMY, MCKJIIOYAS HA4YaJIbHBIH NEepPHOJl 3aKaYKH Mellbl, MKeKTop pabo-
TaeT kak cmecuTenb. [Ipu 3ToMm nopaya koMmnpeccopa NpakTHYeCKH
oCTaeTcsi MOCTOSHHOMN, a NMPOM3BOAMTELHOCTL () (B Ji/c) arperara
3aBUCHAT OT JaBJIeHMs Ha BXOAe B COILUIO H Ofipejesercs Bulpaxe-
HueM

Q.«up = p‘fp1114 pp’ (2012)

rae u — koacdduument, u = 0.9; f,; — nuomans ceyeHus cona, M5
Py — AaBJeHHe Ha BXofe B corno, MIla.

Wcxons n3 3Toro W 3Has JaBjeHue Ha BXOJe B 2XKeKTOp, MOXKHO
ONpeAeTUTh U NPOU3BOAUTENLHOCTh arperaTa. 3Hasi NPOVI3BOJMUTEN D"
Hocts Q,y, arperata M nogavy (. KoMnpeccopa, MOXKHO HaWTH CTe-
IIeHb adPalH.

[ns ynobcTBa pacyeroB MOCTPOEHb! 3aBUCHMOCTH CTeNeHH adpa-
1M Op M AaBJEHUS p Ha BXoje B cMecHTesb (3KeKTop) /A JHaMeT-
poB comia 4,5 ¥ 3,6 MM (puc. 20.3).

Heobxoxumast MIOTHOCTH Py neHbl MDY 33JaHHBIX CTENEHH aspa-
UMK Oy U AaBJEHHHM p, 3aKaykn omnpejensieTcs W3 rpaduka (pHUC.
20 4).

[poBoasTcs nojproroButenbbie paborsl. [nymeHue ocyuecTBiIs-
eTcs ¢ MCNOJNB30BAHMEM LIeMCHTHPOBOYHOIO arperara, koMipeccopa
akekropa, [[1s perucrpaluy TEXHOJIOrHYECKUX napamerpoB MCIIOJb-
3yeTcd MolepHH3npoBanHas ctanuug CKII-2M,
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Ilepea rayuleHueM NpoBoauTcs OOBSI3KA KEKTOPA BHIXO] 3KeK-
TOpa yepe3 CTAHLMIO KOHTPOJS UEMEHTHDOBAHHA NOJCOE/IMHSACTCSA K
TpybHOMY (MexXTPYOHOMY) NPOCTPAHCTBY, BXOJ 4Yepe3 oOpaTHlii
KJIalaH — K 1leMEeHTHPOBOYHOMY arperary, a NpHeMHas KaMepa axek-
Topa Yepe3 ob6paTHBIA KJAanaH — K KOMIIPECCOPY

CoeauHuTeNbHble JHMHUM OIPECCOBBIBAIOTCS Ha JaBlieHue, B
1,5 pasa npeBsbiuiaiolliee 0XxuaeMoe paboyee

Ha MexTpy6HOM M TpyOHOM NPOCTPAHCTBE YCTAHABJMBAKOTCS Ma-
HOMETpBI

CkBakMHa OTKJIIOYAETCS OT KOJLIEKTOpa

C uenpio yndneHuss XHAKocTH (BOAa, ra30KOH/JEHCAT), CKOIUB-
wefics Ha 3aboe, Nepes riIyuieHHeM CKBaXKMHY IIPOMBIBAIOT IBYX(a3-
HOJ NMeHOoH, IUIA 3TOro Yepe3 CKBaXHMHY NpokKayHBaloT 3—5 M° neHo-
obpasywomeit xuakoctu (0,7-1%-nubiit Boaumit pacrsop IIAB -
cynbdaHon), NpeBpaTHB ee B MeHy ruotHoctbio 100-300 kr/M> (npu
naBneHun 3akauku) Arperat I[A-320 paboraer npu MUHMMANbHO
BO3MOXHOI1 YacToTe ¢ 0/lHOBpeMeHHOH paboroit koMmrpeccopa

IlpoBoaHTCA rnyuIeHHe CKBaXXHHb!

[Ipu oTkpeiTON 3a1BMXKe Ha TpyOHOM (MexTpybHOM) mpocTpaH-
CTBe 4Yepes 3IXKEKTOP NPOKAYHBaercs MeHooGpasyowas >XH/KOCTh
06beMOM V,, « TIPH 1aBNEHHH Py, ONHOBPEMeHHO ¢ arperatoM pabo-
TaeT KOMIIpeccop

IlnoTHOCTh 3akauMBaeMOi B CKBa)XKMHY IIeHb! JOJDKHA COOTBETCT-
BOBaTh oNpejlesieHHON no rpaguky (cm puc 20 4)

[Ipy noBsitieHMH faBaeHus B MexXTpyOHOM (TpyGHOM) npocTpan-
CTBE ero CHMXKAIOT NyTeM BLINYCKa raza B aTMocdepy /10 jJaBjieHUs
(0,3-0,5) pux

3aKpbIBAOT CKBAXHHY (Mocie 3akaykd Heobxommmoro obbema
neHbl) Ha BpeMs, HeoOXOHMMOe /IS Tporpesa IeHbl A0 TeMIlepaTyphl
OKPYXAIOUWMX CKBAXHHY TOPHBIX Nopoil B 310 Bpems uepes 15—
20 MuH ¢uKkcHpyeTcs faBneHue B TpYOHOM H MeXTpyOHOM mnpo-
crpaHcTBe [laBnenue B MexTpyGHOM (Tpy6HOM) IpoOCTpaHCTBe MOA-
JepXrBaeTcs MOCTOSHHBIM, paBHbIM (0,3-0,5)p,, B cayuae ero no-
BbILIEHNs OHO ITepHOAHYeCKH CHIDKAaeTCs NMyTeM BbIMycKa rasa B al-
mochepy [lo McTeyeHHMH BpeMeHH, J0CTaTOYHOrO /s Iporpesa me-
Hbl, CHUXAIOT /1aBleHue Ha TPyOHOM (MexTpyOHOM) npocTpaHCTBE
IyTeM BbiMycka rada B atmocdepy /laBieHue cHHXaeTcs /0 NosiBJie-
HUA Ha BbIKWJe NpU3HakoB neHbl B TpyGHoe (MexTpyOHoe) Ipo-
CTPAHCTBO 3aKauyuBaeTcs OYpoBOil pacTBOp B ofbeMe, olpejie/IcHHOM
u3 Beipaxenuit (207) u (208) OnnoBpeMeHHO NMPOBOJMTCA BBIIYCK
raza B armocdepy H3 MexrpyGHoro (TpyGHOro) npocrpaHCTBa
MexTpyOHoe (Tpy6HOE) NpoCTpaHCTBO 3akayupaercs OypoBoil pac-
TBOD B HCoOX0aHMOM o0beMe

CxBaxkMHa OCTaBJsieTCs Ha 2—4 4 B 3aKpbIToM cocrosiinn C6pa-
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Ta6anua 201

DusHKo-XHMHYEeCKHe cBoficTBa xuaxoctw CHIIX-3100 paamrinsix Moanduxaumit

[Tokasartenn CHIIX 3110 | CHIIX-3120 | CHIIX-3130
IaorHocts npH 20 °C, r/cm’ 1,36 1,25 130
TeMnepaTypa 3acTeiBaHus, °C -25 =35 -30
BA3KOCTb, MM*/C, He Bhlllle 50 40 50
OTHocHTenbHast  Gu1bTpyeMocTs B 0005 0,004 0,005
CpaBHEHMiI C DacTBODOM XJOpHJa
KaIbllMa MIOoTHOCTbIO 1 30 r/cm’

IIpumeuwanne Bopopoaunit noxasatens pH = 6-7

CHIBAIOTCH Ta30Bble <«LIANKK» U3 TPYOHOro u 3aTpy6HOrO NPOCTPAHCT-
pa IlpoBoaurcs jmeMoHTaxk doHrtaHHOM apMatypbl OcyllecTBasieTcst
OCBOEHHE CKBAXKMHB! /1ByXda3Hoit nenoii [lpurorosnsercs rnenoob-
pasyromasi XHIKocTh (Ha 1 M® nexoobpasyiomeit KHAKOCTH B BOJe
pactBopsiercst 7—10 kr cynsdonona) B TpybHoe (MexTpybHOE) 1po-
CTPaHCTBO 3aKa4MBaeTcst 5—6 M” rasokoHjeHcaTa (IM3eJbHOIO TOI-
M1MBa) IJXeKTop 00BA3BIBAETCH CO CKBAXKHHOI, CTAHUMEH KOHTpPOJA
LIEMEHTHPOSAHHS, LIeMEHTHDPOBOYHBIM arperaToM M KOMITPeCCOPOM
OcyluecTBAsieTCsl 3aMeHa JKHAKOCTH, HaxojsuleHcs B CKBakKHHe, Ha
aByxdasuyo nedy [locne peskoro cHikeHusl JaBieHHsi 3aKadkH
AByx(}a3Hoil NeHb!, YTo CBH/IETENLCTBYET O ee MOCTYIUIeHHH B TPYO-
Hoe (MexTpyOHOe) mpocTpaHCTBO, pacxol NMeHooOpasymouei XHIKO-
CTH CHI)KaeTcs /10 MHHMMAJIbHO Bo3mokHoro IIpH CHM>kKeHMM naB-
JIeHHs 3aKauky IByxda3snoil neust menee 50 MIla sakauxy neHoob-
pasymomeil KUAKOCTH NpekpamaioT BoitecHenue aByxdaszHoil neHbI
M3 CKBAaXXMHBI OCYWECTBASIOT koMripeccopom OO6pabaThiBaloT cKBa-
XuHY Ha ¢aken [lpoBoaMTCs MccnefloBaHHe CKBaXKHHBI

HKugkocrs CHIIX-3100 ycrewHo npouia NpoMblULIEeHHbIE HC-
nbitanusa (tabn 20 1) Oua BbINycKaercs B HECKONbKHMX MoAMQHKa-
uMsIx

Hns uckmoyeHnst CHUKeHMs NPOHULAEMOCTH TIpH3a60itHON 30HbI
IpH TAyuieHWH CKBaXXMH paspaboraH cocraB Oe3IrTIMHUCTON JXHAKO-
CTH, KoTopasi npejcTasisier cobod ruipodHILHYIO IMYJIbCHIO

Kuznkocts ansg raymenus coctout M3 cyabPUTCIMPTOBOI Gapasl
(38%-noii KkoHueHTpPaUMM) M ra3okoHjeHcaTa B 06bEMHOM COOTHO-
Wennn 13 [lns npejorBpaleHus BCIIEHUMBAHUSI PacTBopa IIPU TeM-
Neparype Bpiiie 50 °C pgoGaBnsiercs 0,2-0,5 % pe3sHHOBON KpPOLIKH
(1o Macce k obbeMy raszokonjencara)

Mapametpnt amMynbcHH crenytouHe

[Mnornocts, r/cm? 0,9-092
Basxocts no CIIB 5 He tever
Bonootnaua, cmM*/30 mitH 1,5-3
CraTirieckoe HanpsbkeHie cagHra vepes 1 Mun/10 mun, Ila 0/0
CyTounuit otcroft, % 0-1
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I‘aaoxouneﬂcaT — YIJIeBOIOpPOAHASE KUIKOCTh IUIOTHOCTBIO 07—
0,8 r/CM Z0oGbI3AIOIASICA HA Ta30KOHJEHCATHBIX MECTOPOXKAEHHsY,
Peanﬂoaaﬁ KpolIKa — OTX0l UIMHHO-BOCCTAHOBHUTEJNBHBIX 3a-
BOJOB.

Pacyer HeoO0X0AMMOro KOJMYecTBa KOMIIOHEHTOB 9MYJILCHH CBO-
amTea K cneaywoweMmy. JdonyctuM, TpebyeTca NpPHrOTOBHTH 1 M3
(1000 n) sMynbcuu npu obbemHoM cooTHouleHnn CCB M rasokon-
nencara 1:3. Pasnenus 1000 Ha 4 yacTd nonyyuM, 4yto 1 49acTh paBHa
250 n. CnenoBaTesbHO, IS NPUTroToBieHUs 1 M 3MYJILCHH Heobxo-
armo 83ath 250 1 CCB u 750 1 razokoHeHcara.

KoauyectBo pe3anHoOBON KpolikH

750(0,2+0,5)

50 =15+ 3,75 kr.

ITopsinok NMPUIOTOBIEHHS 3MYJIbCUH CJIEAYIOUIMIL.

1. Onpenensiercss nnorHocrs pacrBopa CCB. dns NPUTOTOBICHUS
SMYJLCUM CJejlyeT ICI0Nb30BaTh pPacTBOP CCB 37-38%-Hoil KoH-
LeHTpaLHH, T.e. MaotHocTeio 1,20-1,21 r/cM’, Ecnm Ha ckBaxuny
3aBeseH pactBop CCDB ¢ Gosbuieit nJIoTHOCTBIO, TO €ro caelyer pas-
6aBHTb BOZON 10 YKa3aHHOH KoHlLeHTpauuH. JInsi moacyera Konaudye-
cTBa BOABl 8 pa3baBieHMsT MOXKHO MCrOJIb30BaTh MAHible Tabn.
20.2. PactBop CCB nnotnoctsio Menbme 1,20 r/cM’ st IpUroTOB-
JIEHUS! 9MYJIbCHM HCTI0b30BaTh HEJb3sl.

2. UamepsieTcs IUIOTHOCTb rasoKoHjeHcara, rocje 4ero ybexa-
I0TCA B TOM, YTO KOHIEHcaT He cojtepxut Bojpy. KoHnpeHcar, copep-
XKauWil Booy, HENPHIOJIeH 11 IIPHUTOTOBJIEHHS 3MYJIbCHH.

3. Pe3unoBast KpouIKa rpocenBaercst yepe3 CHTO C syeiikaMu pas-
MepoM 5 MM.

4. IIpoBepsieTcs yucTOTa eMKOCTel, B KOTOPBIX Oyaer OTOBUTHCA
KWIKOCTh [JIS TJYuieHHs, TaKk KaK IMPHMeCH OTPHLATENbHO BJIHSIOT
Ha KauyeCTBO 3MYJIbCHM.

Ta6auna 20.2
Conepxarue cyxoft CCB B 3aBHCHMOCTH OT ILTIOTHOCTH BOJHBIX PacTBOpOB

e T conep, I T comep T 157 T Conep: [ T T Conep
l'/CM3 XaHHe, o l'/CM HHe, A l'/CM3 aHHe, /o l'/CM HHE, o
1,05 10 1,13 25,4 1,21 38,6 1,29 51,3
1,06 12 1,14 274 1,22 40,2 1,30 52,6
1,07 14 1,15 29,2 1,23 42 1,31 54,3
1,08 16 1,16 31 1,24 43,4 1,32 56
1,09 18 1,17 325 1,25 45 1,33 57,5
1,10 20 1,18 34 1,26 46,5 1,34 59,1
i1 21,6 1,19 356 1,27 48,1 1,35 60,6
1,12 23,6 1,20 371 1,28 49,7 1,36 61,3
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5. B 4MCTYI0 eMKOCTh IOCJIe[l0BaTe/bHO 3arpyaercsl pacdeTHoe
KOJMYECTBO Ta3OKOHJeHcaTa M pe3nHoBod Kpowku. Ilocne nepeme-
pBatus B Tedenue 30 MuH nobasisieTcd HeoOXonMMoe KOJIHMYeCTBO
CCB, ¥ cMech BHOBb NepeMemuBaercsd (npuMepHo 2-2,5 1) fo mno-
nyyeHusi onHopoino# maccbl. Ilocne mposepkn mapamerpoB xHA-
KOCTb TOTOBA K NpHMeHEHHIO.

[Ipu riyuleHMH CKBaXHH HeoOXOIMMO KOHTPOJHPOBATh ILIOT-
HOCTb, BSI3KOCTb, (GUIBTPALMIO, CTaTMYECKOe HANpPSLKEHHe CIABHIa,
CYTOYHBIH OTCTO.

IInoTHOCTh, BA3KOCTb, (DUABTPALMS M CTaTHYECKOe HaNpsikeHHe
CABMFra OINPEIEAIOTCS CTAaHJADTHBIMH MeTOAAMHM, MpHUMeHSIeMbIMH
ana 6ypoBbix pactBopoB, Ha npubopax ATI-3IIII, CIIB-5, BM-6,
CHC-2 coorBeTcTBEeHHO.

CyTouHblil OTCTOil ONpenesisieTCss NPH NMOMOUIM I'paiyHPOBaHHOrO
unmHApa obbemoM 100 cm®. Xopolro nepemelanHas XHAKOCTb Ha-
JuBaercs B UIMHAP Ko MeTku 100 cM® u octaBnsercs B nokoe. Ilo
HcTeyeHHH 24 4 u3MepseTcst KONHUYeCTBO KOH/IeHCaTa, OTCTOSBUIEI0Cs
BBEPXY LUMJIHH/PA, YTO U BbIpaxKaeT CYTOYHBIH OTCTOH.

I110THOCTL HM3MeHsieTCH YBeJauYeHHeM MM YMeHbLIeHHeM Cojep-
KaHHS Tra30KoHIeHcaTa.

BsskocTh perynupyercs jobaBieHHeM BOJIBl. IMYJIbCHA JIerko
Pa3KHXKaeTcsl Kak NMpecHol, Tak H MMUHEPaJM30BaHHOM! BOJOH.

IIpu Hcronb30BaHMH TEXHOJIOTMM IJIYUIEHUS] CKBaXKMH C OJHOBpe-
MeHHo# 06paGoTkoil npu3aboiiHol 30HBI NJacTa, B KayeCcTBe XHIKO-
CTH TAYUIeHHs NPUMEHSIOTCS XKUAKOCTH, 061ajaole pacTBOPAI0-
Wel CrocofHOCTBIO K acdafbTOCMONUCTHIM H NMapadHMHUCTHIM OTJ0-
XKeHusiM. B kavecTBe XMAKOCTH raYLIEHUS HCHONb3yeTcsi oOpaTHast
AMYJAbCHS, KOTOpasi COCTOMT M3 BHelllHel (AMcriepcHoit) ¢aspl H
aMyssratopa-crabunmusaropa. OThIHYIHTENbHON 0C06eHHOCTBIO JaHHOM
aMYJIbCHM ABASAETCA TO, YTO B COCTaBe JMCIEPCHOHHO Cpejsl CO-
JAEPIKUTCS YI/IeBOJOPOAHBIN PacCTBODHTEID.

Komnonenrts! obpatHoit aMyabcHH GepyTcs B caelyloleM COOT-
Hourenun (obbemuas noas): 30-10 % Hedrts (roBaphas), 29-27,5 %
yriaesonoponuslit pactBoputess; 1-2,5 % sMyasratop; 40—60 % Box-
Has da3za.

IIpu HeobxoaMMoOCTH B COCTAaB TOTOBOH 3MYJIBCMM MOXET OBbITH
BBesleH TBep/plil yTsxenurens (6aput, cuzepurreMarut) fo 25 % k
o6vemy.

Hedtb n01%HO 6pTh Ge3BOAHONI U XKeNaTeNbHO MalOBS3KOMH.

B kavectse yrieBos0opoHOro pacTBOPHTESs MCNOJIb3YETCS UIMPO-
Kast dpakums nerkux yrjeBOoRAOPO/OB, NoOJAydaeMasi NIPH NOJATOTOBKeE
HedTn Ha ycraHoBke KOMIIeKCHOii noarotoBku nedTtn (YKIIH) n
HasblBaeMasi B IIPOMBIC/IOBOI NpakThke IMCTUIIATOM. [lepen BBomoM
B 3MYJIbCHIO IMCTHIIAT AOJXKeH GbITh J1erasupoBaH.
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B xayectBe aMyabraropa ucnonbsyercs peareHT IC-2, npume-
HeAeMbli1 118 cTabuausaluy rnapopobHo-3MYILCHOHHBIX PACTBOPOS.

B kavectBe BojHOI (a3sbl MoxeT ObITh MCIIONB30BaHA MAACTOBas
BO/A, COJ/lepXKallas WOHbl KanbUus, BOJHble pacTBophl coneit CaCl,,
NaCl, MgCl; nwoboit koHLIeHTpalMK, 2 TAKKE UX CMECH.

TBepabtit yrskenuTens (6aput, CHIEPHT, TEMATHT U T.1.) BBOAUT-
cg TOraa, Koraa TpeGyOTCst BBICOKHE 3HA4YeHMS IIOTHOCTH obpaThol
3MYJbCHH. YTSKeJHTesb NMPUMEHSeTCs TONBKO KOHAHLHOHHBIM, T.e
CYXOH M CBINYYHH.

ObparHas IMYJIBCHS obnanaer JYYUIHMH TeXHOJIOTHYECKUMH Ma-
pameTpaMu TIpH cojepxaHuM BoaHoit dassl 40-50 % W yriesoso-
POJIHOTO pacTBOpUTeJs BO BHeuiHei cpejie He Hike 50 %. ITH mapa-
MeTpbl MOTYT HAXOAMTHCA B CHE/YIOUMX MpEjeNax: MI0THOCTS 0,9-
1,4 r/cm? ycnosnas Bsskocts 50-200 ¢; CraTHyeckoe HampsKeHue
casura yepes 1 u 10 Mun COOTBETCTBEHHO 0,6-1,5 1 0,8-2,5 Tla; no-
KasaTens (PHIBTPALNH He MeHee 3 CM°/MMH, B TOM YHCJe IO YI7IeBO-
nopoaHoit cpene He menee 80 %, anextpocrabuisnocts 80-200 B;
pacTBopsAOLas Crioco6HOCTL HA YPOBHE YMCTOrO JAMCTHUINATA.

O6paTHble 3MyJabCMM TAKOTO COCTaBa, 0b/afariue pacTBOpPSIO-
et cnocobHOCTbIO K MapadMHUCTHIM H achalbTOCMOIUCTBIM OTIO-
KEHUSM, MOT'YT NPUMEHATBHCS B CKBaXKMHaX c 3a00iHO#H Temueparty-
poit 1o 80 °C, a yTsxeseHHble TBePAbIM YTSXKeJIUTENeM — B CKBaXKH-
Hax ¢ 3aboiHoit Temneparypoit g0 50 °C. Temneparypa 3acTbiBaHus
obpaTHbIX 3MYJbCHIi ONpe/leNiseTcs TEMIepaTypoil 3aCThiBaHMA yrile-
BOJIOPOSIHON Cpejbl.

Cpok xpatieHHsi 0OpaTlIbIX OMYJIBCHI, COMEpPX)aUulUX YIleBoA0pPOL-
HBI PAacTBOPHUTEJb, COCTABJSET B NMPOMBICJIOBLIX YCJIOBHMAX He MeHee
435 cyT.

CocraBbl 06paTtibix 3Myabcuil, 06najfalonmx pacrBopsiolneii cro-
cOOHOCTBIO M CBOMCTBAMHM 3aMaBOYHBIX OKHJIKOCTEH, NpHMBeJeHbl B
tabn. 20.3 u 20.4.

PacrBopsiolas cnocobHOCTh 3MYJAbCHIT 3THX COCTABOB HaXOAMTCA
Ha YpoBHe pacTBopsoieit cnocoGHOCTH YUCTOrO pacTBopuTens. Tak,
B1M OMYJILCHH npu remneparype 20 °C 3a 24 y pactBopsercst
ox0710 0,03 M® (30 Kr) napadHIKCTBIX OTJI0XKEHHIL.

20.1.1. TEXHOJIOTHSA IIPUTOTOBJEHUS OBPATHBIX 3MYJIbCHH,
COJEPXAIIMX YTJIEBOJOPO/JHBIN PACTBOPUTEID

[IpuroroBsenue 06paTHBIX 3MYJIbCHH, COJlEpPHkKalHX YIIeBOJOPOL-
HbIH PacTBOPHTENb, OCYUIECTBJASETCS Ha ClelHaJbHOH yCcTaHOBKe IO
IIPUrOTOBJIEHUIO THAPOGOOHO-IMYIBCHOHHBIX PacTBopUTeeil, MpHH-
IIMIIHalbHasg CXeMa KOTOpo# IpuBeieHa Ha puc. 20.5. YcraHOBK2
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Puc. 20.5. Cxema YCTaHOBKH MO NPHrOTOBJAEHHIO XHAKOCTEH TIylueHMS Ha OCHOBe
06paTHBIX IMYJIbCHA:

1 — BOpOMKA /18 TPHEMa 3My.;bratopa; 2 - HAcochl A8 NepeKayku H HO3HPOBKH
3Mynbra1'opa; 3 — Hacochl A8 nMepekavykH HCXOAHBIX KOMITOHEHTOB o HpHFOTOB.'ICHHR
aMyJbCHH; 4 — BOPOHKAa AUIs mpiema BoaHoro pactsopa CaCly 5 ~ pesepsyap ans
XpaHeHHs 3MYAbraTopa; 6, 8 — cMecHTeNbHbIe YCTPOHCTBA; 7 ~ CMeCHTE1bHAS €MKOCTD;
9 — 103HMpOBOYHAf €MKOCTh; 10, 12 ~ y3ea yTsokelleHus;, 11 — pe3depsyap A1s XpaHe-
HHA TOTOBOIO pacTBOpa

CTPOMTCH, Kak npaBuio, B6auau YKITH u Brioyaer pesepByapsl ans
XpaHeHUs TOTOBOIO PacTBOPa M MCXOAHBIX KOMIIOHEHTOB, CMECHUTE b~
HYI0 €MKOCTh, 0BOpPY/JI0BaHHYIO CMELIMBAOUIMMM YCTPOICTBAMH, Ha-
COCHI, KOMIIPECCOD ¥ CHCTEMY TPYHONPOBOIOB € 32[BHKKAMMU.

3a/aHHble MapaMeTpht 06PaTHO! 9MYJILCHH MOTYT ObITh TIOJYYeHbl
MpH cOOMIOAEHNH J03UPOBKYM KOMIIOHEHTOB ¥ TEXHOMOTHMH NPHIOTOB-
neuns. [loaroToButesbHble PabOThi O TPUIOTOBJIEHHIO 3MYJbCHH
CBOAATCS K 3all0JHEHUIO COOTBETCTBYIOLIMX PE3ePBYAPOB MCXOAHBIMH
KOMMOHeHTaMU. TeXHONMOrMA NPUTOTOBJNEHUS OOPAaTHBIX 3IMYJILCHH,
COJIepXalllUX BO BHelIHeil cpele YIJAeBOAODOJAHbI DacTBODUTENb,
COCTOMT B CJI¢AYIOLLEM.

B cMecurenshyio eMKOCTh 7 T0JA€TCA pacyeTHOE KOJHYECTBO
HepTH. C noMouibio OAHOIO M3 HACOCOB 3 YCTaHABJMBAETCH LUPKY-
JALMA HedTHU N0 cXeMe eMKOCTh 7 — Hacoc 3 — CMecUTeNb 6 — eM-
KocTh 7. OpnoBpeMeHHO ¢ onepaiueil MojaeTcs B CMECHTENbHYIO
€MKOCTbL 7 pacyeTHoe KOJMYECTBO MYJ/IbraTopa € NOMOIILI0 OJHOro
M3 HacocoB 2. He nmpekpaiian onepauuu, B eMKOCTh 7 MOARETCS pac-
1€THOE KOJHYeCTBO JUCTHJIATA, OJHOBDEMEHHO MNOAAeTCA B €MKOCTh

pacyeTHoe KOJMYeCTBO BOAHOM asnl (f1aCTOBast BoJa, BOHBINA
PactBop CaCl; u T.1.). Ilogayy BoaHOIt a3sl OCYWECTBAAIOT € MO-
MoUIbio BTOpOro Hacoca 3 yepe3 CMECHTEbHOe YCTPOHCTBO 6.

Ilocne nomaum pacyeTHoro konuuecrsa Boxawl oba Hacoca 3 mpo-
AO/KAIOT OCYUIECTBJSATh LMPKYJISLHKIO 3MYJILCHH [0 MOJHOH| TOTOB-
HOCTH no cxeme: cMeCHTesnbHast EMKOCTh 7 — HacoChl 3 — CMeCHMTesb
6 = cMecuTeNbHas EMKOCTb 7.
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[oToBHOCTE 3MYJBLCHM ONpejelisdeTCd 3HAa4YEHHWEM IJIEKTPOCTa-
OMJIBHOCTH, KOTOpasi HM3MepsieTcs C MoMoupbio npubopa UTIP-1.
3HayeHHe IJNEeKTPOCTaOMIIBHOCTH [OJKHO ObITh He MeHee 3HayeHMi}
HwxkHero npexena (cM. Tabn. 20.3, 20.4) nns ckBaxHH ¢ 3aboiiHoi;
temnepaTypoil 10 40 °C u He MeHee 120 B ans ckBaxkuu ¢ 3aboitHoi;
temneparypoit so 80 °C.

[Ans amynbcuil, noANeXamMX YTSXKEJIEHHIO TBEDAbIMH YTSXesn-
TEJISIMM, KDUTEDHEM TOTOBHOCTH (KpOME 3JIEKTPOCTaOUIIbHOCTH) sB-
JISIeTCSl HATMYMe CTAaTHYECKOro HANpsKEHUs CABUIA, 3HAYEHUE KOTO-
poro ao/mxHO 6bITh He MeHee 0,5 [Ta 3a 1 mun no CHC-2.

20.2.2. PETYJINMPOBAHME CBONCTB OBPATHBIX 3MY.JbCHUI

JeKTPOCTAaGUABHOCTL OOpPATHBIX 3MYJLCHII XapaKTepu3yeT arpe-
raTHBHY!0 YCTOIYMBOCTb cUcTeMbL. UeM Bbliie 3HauyeHHe 3JNEKTPOCTa-
OUIBHOCTH, TeM Bblllle YCTOIYHMBOCTH IMYJNLCHH BO BPEMEHW U Tep-
MoctabunsHocTh., JliAa  peuentyp o6paTHBIX 3IMYJIBCHIL 3HayeHue
2/1eKTPOCTaOHUIIBHOCTH JIOJKHO COCTABSATh He HWXKE YKA3aHHOTO (CM.
tabn. 20.3 u 20.4).

[ToBbilleHUe 271€KTPOCTAOUIILHOCTH OCYIeCTBIAETCA A06aBKoil (c
MOCAeAYOIUMM NepeMelinBaHUeM) 3MYIbraTopa-crabunnzartopa. He-
3HayMTeILHOE TIOBblIEHHE anexTpocTabunsioct (Ha 20-30 B) mo-
weT ObITh JOCTUTHYTO YBEJMYEHHEM BpeMeHW TNepeMeuiMBaHMs. Yc-
JIoBHAsl BAA3KOCTb OOPATHBIX 3MYJILCHIT U3MEDSETCS C MOMOUIBIO BO-
pouku BII-5. PeryaupoBaHue BS3KOCTH OCYUIeCTBJSETCA HU3IMeHeHM-
€M COOTHOlIEHMS BOJAHOI M YrJeBoJOpPOAHOM (a3, YBeauyeHue KOH-
LEeHTpauMH BoAHOH (a3bl (yMeHbllleHWe KOHUEHTDALMH YIJIeBO1O-
POAHOH cpelnl) NPUBOAMT K NOBLILIEHHI0 BA3KOCTH BIJIOTH 0 HeETe-
Ky4ero cocTosHusA. [IpH paBHLIX COOTHOWEHUAX (a3 ABYX 3MYJbCHA
YCI0BHasl BA3KOCTb OYJIET HMXe TaM, rje MeHblIe BS3KOCTh YIJIEBO-
JOPOAHOH CpeJibl.

CraTHyeckoe HanpsbkeHHe CIABUra MU3MepsieTCs C MOMOLIbIO IPHU-
6opa CHC-2 cranaaptHeiM merofoM 32 1 ¥ 10 MuH. JTa BeauyuHa
XapaKTepu3yeT Halu4YHe THKCOTPONMHH 3MYJLCHH, T.e. CNOCODOHOCTH
CHCTEMb! YAEPXXUBaTh BO B3BELIEHHOM COCTOSIHUM TBEDABIA YTSKENH-
Tenb. CTaTHyeckoe HalpskeHWe CIABUTa 3aBUCUT OT NPUPOAbL UC-
noJib3yeMoro aMysasraropa. [Ipy npuMmeHeHuM B KauecTBe IMYyJIbraTo-
pa peareHTa JC-2 HeoOXoaUMOe 3HayeHMe CJBUra JOCTHraeTcs MpH
KoHueHTpauuu IC-2 ot 1 10 2,5 %.

IlnorHocTh O6paTHOIt 3MyAbcuu onpegensiercs npubopom Al-
3[I1 u apyruMH cTaHAapTHeIMH criocobamu. PeryimuposaHue MJ0T-
HOCTH OCYIUIECTBJISIETCA H3MEpPeHHWeM COOTHOWIeHUs ¢a3, NJIOTHOCTH
BoAHOIt (asbl (32 cyeT MHHepasuzalluu) u jgobaBieHueM TBEPAOLO
yTAXeINTeJIA.
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PacTBopsoLas crnocobHOCTs 0OPaTHOM IMYJIBCHH MO OTHOLIEHHIO
K PacTBOPHMTENIO CMOJI, acaNbTeHOB W napapuHOB obycnoBneHa Ha-
nuuneM GHIBTPalUMK YIJIeBOJOPOJHOro pacTBopuTens. MDunbTpauus
onpeneisieTcs 1o npubopy BM-6.

3nayeHue GUABTPALIMH  ONpEAessAeTCs KOMMYECTBOM YrieBOAO-
pPOIHOrO PacTBOPHTEJIsS, COAEPXKALLErocs B JMCNEPCHOHHON cpene
3MYJILCHH, H cooTHoleHHeM da3. Uem Gonbiwe yraesoaopontoit ga-
3pl B 3MYJbCHH U 4YeM GoJblle B Heil YreBOAOPOAHOro pacTBOPHTE-
7151, TeM BbIlle 3HayeHHe QUIbTPaLUM.

20.2. TEXHOJIOTHUS IIYUIEHUSA CKBAKHUH
C OJJHOBPEMEHHOI1 OBPABOTKOM MPU3ABOMHOMN
30HbBI IJIACTA

JlaHHast TeXHONOrus MpegycMaTpHUBaeT HCMOJb30BaHHE 3aJaBOY-
HOM KMIKOCTH, objajawouieil pacTBopsIolleil CNOCOOHOCTBIO K ac-
(}HanbTOCMOIMCTRIM U Mapa®UHUCTBIM OTIOKEHUAM.

Oco6eHHOCTL HOBOW TEXHOJIOrMU TJylieHUusa — ofs3aTenbHoe Mo-
Hoe 3aMellleHHe CKBaXXMHHOH >XMIKOCTH Ha >KMAKOCTb TIJIYLIeHHS
(obpabaTsiBatoumil pacTeop). IIpH BBINOJHEHUH 3TOi OflEepalUMM MO-
IYT HabII0AaThCA TPH BapMaHTa.

1. MpoaykTuBHbI nacT o61asaeT A0CTATOYHON NIPUEMUCTOCTHIO.

3aMeHUTb CKBROXXMHHYIO JXKMAKOCTb HAa KMAKOCTb ThyweHus (06-
pabaTsiBatoniuit pactBop) Ha raybuny noaseckn HKT, satem xua-
KOCTb M0/l HACOCOM TMPOJAABUTh B [171aCT.

2. HIpoayKTHBHBIH TNACT <He NpPUHMMaeT». 3HayeHHe MIACTOBOrO
AaBnenus nossoaset cnyctuts HKT 10 3a6os.

Cnyctuts HKT 10 3a60s, 3akayaTh 3aJaBOYHYI0 XMIKOCTb B
MEeXTPy6HOE NPOCTPAHCTBO WJM TpyObl M TPOMHIBKOH 3aMEHUTh
CKBaXXUHHYIO XHIKOCTb Ha XHAKOCTb IJIylIeHMS.

3. TIpoayKTHBHHIN TIACT <HEe TMpHUHMMaeT». 3HayeHHe NJACTOBOrO
AaBJleHus He obecneunBaer 6esonactocTsb criycka HKT 1o 3a6os.

IIpoussectu 3ameHy CKBaKMHHOM >KMIKOCTH >KHIKOCTBIO IJy-
WeHus Ha raybudy noaseckn HKT. Cuycruts HKT 10 32603 u
JAMEHUThL CKBOXXUHHYI0 XMIKOCTh JKMAKOCTbIO [JyLIEHUS BO BCeM
o6beme.

Ilyck ckBaxun B paboTy nocse peMOHTA C MCNOJb30OBaHUEM Tex-
HONOrMK rayweHuss € oaHoBpeMeHHOH 06paboTkoil npusaboitHoi
30HB! njtacTa NpoBOAMTCA 6€3 OCBOEHMS M MEDOTPHUATHUH, CBA3aHHBIX
C BbI30BOM NPHUTOKa.

3anaBoyHas xMAKoCTh (obpabarThiBaouuil pacTBOp) Tnocie pe-
MOHTa oTKauuBaeTcsi M3 CKBaxXMHbI B cHcTeMy cbopa. 3ajaBouHas
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KMAKOCTb, YTsKeJleHHast 6apUTOM WM APYTHMH TBEPIBIMHM YTsixce-
JIMTENISIMH, OTKaYMBA€TCA B aBTOUMCTEDHB! U HCIIOJb3YETCA NOBTOPHO
MJIM BO3BpalllaeTCsl Ha YCTaHOBKY NPHUrOTOBJEHWsA JJIS PereHepatuy
1 MOBTOPHOTO UCIIOJb30BaHUAL.

PexoMmenaainy no noabopy CKBaXHH, Ha KOTOPHIX MOXET 6hiTh
MCIMONL30BaHa JaHHasi TEXHOMNOTHS, CBOAATCS K CJEAYIOIEMY.

1. Texnosnoruto rayieHus CKBaXXHH € oJHOBDeMeHHOH obpabor-
KO Npu3abOMHOI 30HB! NACTA CleAYeT NPUMEHATH NMPU NPOBeJeHUH
NoA3eMHbIX (TEKYLIUX) PEMOHTOB CKBaXHH.

2. TexHonoruss Moxer ObITb HCHIOJb30BaHA NMPH MOA3EMHOM pe-
MOHTE CKBaxkMH (0 BCEMH CYIECTBYIOLIMMH CIIOCOOaMH  106biup
HedTH.

3. Hanbonbuuit 3cdeKT oT HUCNOAb3OBaHMA JaHHOH TEXHOMOrHH
MOXeT ObITh NMOJNYYeH B CKBaXXHHAX, 7€ fIpOJAYKTUBHBIA MJ1aCT MMeeT
3HAUMTEJIbHYIO Pa3HOPOJHOCTD N0 MPOHUIAEMOCTH,

4. Haumenpuuit apdeKkT oT ucnons3oBaHUs JaHHOR TEXHOJIOTHH
MOeT GbITh MMoJyyeH Ha CKBacMHaX ¢ OOBOJHEHHOCThbI NPOAYKIMH
Bblute 90 %.

20.3. TVIYIHEHHE CKBAKHH C NPUMEHEHHUEM
ITPEIBAPUTEJBHOIO BAOKHPOBAHUSA IIJIACTA
KOHUEHTPHUPOBAHHBIMH MEJIOBBIMH CYCIIEH3USIMHU

Ponb 6710KMpYIOILETrO BewecTBa Ha3BaHHOTO CMOCO6a BHINOJIHSET
MeJIoBasi CYCMeH3Hs BBICOKOil BSI3KOCTH, CTaGUIM3MPOBaHHast KapHok-
cuametuatennionosoit (KMIL). B kauectee TBepmoil ¢dasm cycneH-
3MH NpHMeHEH XUMHUYECKH OCaXXZeHHbI MeJ, OTJIMYAoUMHACA BhICO-
KOl CTeneHbl0 JMCTIEDPCHOCTH, OTCYTCTBMEM 3arpsA3HSIOUIMX [pUMeE-
ceil, CNOCOOHOCTHIO K aKTMBHOMY XMMHYECKOMY B3aMMOJIEHCTBHIO C
COJIAHOM KHCTIOTON 6Ge3 06pa3oBaHHUsl HEPACTBOPHMbBIX OCAAKOB W Bbl-
JleNeHHeM 3HaYUTebHbIX KOJIMYECTB YIIEKUCIIOTO Ia3a, yCKOPALIero
rnpotiecc 0CBOeHHS.

XHUMHYeCcKH OCaXJEHHBI MeJl TMpencTaBiseT cobod TOHKOIUC-
NEePCHbIA, MHUKPOKPHUCTA/IMYeCKHH [IOpOWIOK, MOJydaeMniit B NpO-
MbILIJIEHHOCTH KapGoHu3alMeil uaBecTkoBoro Mosioka Ca(OH), au-
okcuzaoM yriepona COa.

XUMHYECKH OCaXJEHHbII Men B 3aBUCHMOCTH OT (DU3MKO-
XMMHMYECKHX TOKazaTeJleil nojapasiensiercs Ha Mapku A, b u B. Bee
OHH BIIOJIHE TPUTOAHB! AJIST UCTIO/IL3OBAHUA B 1[eNAX 6JI0KHPOBaHMA.

CosiepxaHue YrieKHUCIOTO KaJIblMA KoJebAeTCs npyu 3To B npele-
Jax 98-96 %, snaxkxHocTh cocTasaser 1,0—1,5 %.

Coaepxanue npuMecedl, He DaCTBOPHUMbIX B COJSHOMN KHCJOTS
uamensercs B mpeaenax 0,15-0,2 %, 4yro mpakTuyeckH HCKJOYA€T
BO3MOXHOCTh 3arpsA3HEHHUs KOJUIEKTOPa NPOAYKTaMH PeaKLMH.
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yraekveablit kanpunuit CaCO;z TpyaHo pacTBOPHM B XOJIOAHOH M
ropAueit BOAe M He DacTBOpMM B OPTaHH4ECKHX PACTBOPHTENAX.
[1I0THOCTb €r0 COCTABJSET 2,7-2,8 r/em”. Kak u nns Bcex xapbona-
10B, IPH AeHCTBUH KUCJIOT BbIE/SET YIJIEKUCIblit ras.

KapboKkCHMETHIICAI0I032 B JaHHOM C/lydae MCIIOJIb3YeTCa B Ka-
yecTBE CTabMIM3aTOPa-CTPYKTYpoobpasoBaTens, NMPHAAOLIETO HeEyc-
TONYMBBIM MEJIOBBIM CYCIIEH3MAM YNpYTonjacTuyeckue CBOACTBA.
KMLL Bbinyckaercss pafoM npeanpusaTtHit, B yacTHoctd, Hamanran-
cxuit xuMudeckuit 3aBod npousBoautr KMIL ¢ pasauyHoit cTenensto
noaumepusaury (ot 250 no 600).

KMII nanbonee nosHo oTBeyaer TpeOOBAHMAM, NpPEIbIBAAEMbIM
K peareHTaM-cTabHIN3aTopaM MeJOBbIX CYCMEH3HH.

Jlns cTabunusalyy MeNoBBIX CYCMEH3HIA MOXHO HCMOJb30BATh
KMII co crenensio noaumepusaunu or 300 g0 600, npuueM ero cra-
GUNH3HDYIONAs ClIoCOOHOCTh M TEPMOCTOMKOCTh BO3PAacTaiOT C YBe-
NMUYEHHEM CTellellk HOJIUMepPH3aLHnH,

YenoBHas BSIBKOCTb 9%-Horo BojpHoro pacrBopa KMIL-300 co-
crasasetr 50-70 ¢, KMII-500 - 250-300 c.

He ucknioyeHo npuMeHeHMe B YKa3aHHbIX LENSAX M APYTHX W3-
BECTHBIX DeareHTOB-CTabUIN3ATOPOB.

Ha ocHoBe faHuslX s1aboparopHBIX M NPOMbBICIOBbIX HCC/EJ0Ba-
HUI1 DEKOMEHYIOTCA CJejyloiue cocraBbl (MaccoBast J0Js, %) AJas
BPEMEHHOro GJI0KMPOBAHUS IIACTA NPU TJIYIIEHUH CKBaXKHH:

MeJl XUMHYecKH OCaxKAeHHBI NuoTHOCTRIO 2,728 r/cM3 - 35—40;

BoAa nJacrosas maorHocTeio 1,01-1,05 r/CM3 - 58-63;

KMII-500 (1nm B nepecyere na KMIL-300) - 1,5-2,5.

Ilpy 3tom TexHoJOrMYeCKME nNapaMeTphl CYCTEH3HUM TocJe
BhlIepKHUBaHus B TedeHHe 5—6 4 npu ¢ = 100 °C usmeHswTcs B
CleAylomux npelesax: niorhocts 1,28-1,31 I‘/CM3; BopooTaaya (1o
BM-6) 4-10 cM/30 mun; ycnosHas Bsiskocts 300-600 ¢; CHC =
= 0,4+0,6 Ia; crabunbrocts 0,01-0,03 r/CM3; CYTOYHBI OTCTOR XKUJ-
Koit dazer 1-2 %.

B HopManbubix ycnoBusx BomooThauya 20 CM3/30 MHH; BA3KOCTb
1000 ¢; CHC = 0,1 Tla; crabunbhocts 0,01-0,02 r/cM> cyTouusrit
oTCTOM 0.

B cunbno nornowarommx ckpaxkunax (50-70 n/mun) Heobxoau-
MO HCnoJjb30BaTh CYCNEH3MIO C MAaKCMMAIbHLIM COJEp:KaHHeM MeJa
(40 %) nnu nobasasts 1015 % CTPOMTELHOTO MeJa.

CoctaB 1 mapaMeTpbi MeJOBOH CYCNEH3MH, MCIIONB3YEMOI /s
nepbopauuonnbix paboT, HECKOJIBKO OTJIHYAOTCS OT ONMCAHHBIX, YTO
06bsicHseTCH HEOBXOAMMOCTBIO CBOBOAHOTO niepemMenieHus nepgopa-
Topa B HameyaeMoM k NPOCTpeNy MHTepBaJle.

Cocrap (Maccosas 10713, %) MeJoBOit cycrieHsMu ans nepgopa-
UnOHHRIX paboT creaylonIHit:
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MeJl XMMHYecKH ocaxaeHHbiit — 30—32;

BOJa nJjacrosas — 63-67;

KMII-500 - 2, 2, 5.

[TapameTps! 3Toi CycneH3UH B HOPMaJbHBIX YCJIOBUAX Jiavensior-
ca B CleAYOMMX Tpeienax: miaoTHocts 1,25-1,26 r/cm® Bsiskocrs
(ycnoaﬂax) 400-600 c¢; BopooTaaya 10 12 CM3/30 mun; CHC =

0,4+0,6 Ta; crabunphocts 0,02 r/cM® cyTounslit orctoit 0,3 /o
[Tocne repmocratuposanusa (100-140 °C): naotHocTs 1,26-1,22 r/em®,
BsaskocTs 1o CIIB-5 200 300 c; Boxooraaua 12-14 om>/30 MHH;
crabuaphocts 0,01 r/cM>; cyTouHlii oTcToi 0,3 %.

[nacToBasi BOZa, MCTIOJb3yeMas B KadecTBE KHAKOH (asnr cyc-
neH3uu, MoxeT OwniTh yYacTnuiio (Ha 20-30 %) 3aMeHeHa Ta3oBLIX
koHaeHcaToM. [IpumeHeHHe cycren3mit NOMHOCThIO U3 CTPOUTEILHOrQ
Meja He peKOMeHyeTCs, TaK Kak MHOTHME €r0 cOpTa COAepkaT 3Hayu-
TesnbHoe (10 15 %) KOMYecTBO MeXaHHMYeCKHX TPHMeECEN, He pacTBo-
PHMBIX B COJISIHOH KHCJIOTE.

20.3.1. TEXHOJIOTUS IPOMBICJIOBOTO IIPUTOTOBJIEHUS MEJIOBBIX
CYCIIEH3HI

Kak nokaszana npakTHKa, UCTIONB30BaHUE [JI PUTOTOBJIEHUA Me-
JIOBBIX CYCIIEH3HH UEeMEHTHPOBOYHON BOPOHKM WJM THApOCMECHTENS
JlaeT Hauayquue pe3yJbTaThl.

Bri6op cooTHOUIEHUA KOMMOHEHTOB M MapaMeTPOB CYCTIEH3UM 3a-
BUCHT OT COCTOSHHUS npu3aboiiHolt 30HBI, YCIOBMil pa3paboTku H
reo/I0T0-3KCIIYaTallMOHHONH XapaKTePUCTHKH CKBakuHbl Uem Bblie
NPOHULAEMOCTh [JIacTa, TeM Oosiee KOHUEHTPHPOBAHHOH [0JKHA
ObITb CyCreH3HUs.

Cycnensuio A1s nephopauHoHHBIX paboT HeoHX0AUMO IPUTOTOB-
JIATh 33 CYTKH 10 NpPHUMeEHEHMSL.

1. [Tocsie onpenenenus Mo HoMorpaMMe HeoOXOAMMOTO KOJHYeECT-
Ba cycneH3un H Buibopa ee coctaBa B 50 % obumero obbeMa Bo/bl
pactBopaior KMIl no nosydenus oaHopoaHO# MO BSA3KOCTH MacChi.
[Tp1 UCNosB30BaHMM BOPOHKH MJM HIPOCMECHTENsS JUIA 3TOro A0C
taToyHo 30 MuH.

2. B octaBuuxca 50 % Bozbl 3atBOpAIOT Mes. [Ipn noMouru rma-
pocMecHTeNsi MHTEHCHBHO IepeMellMBAIOT MOJYYHMBIIYIOCS CycneH-
3uio B TeueHHe 30 MMH.

3. O6a pacTBOpa CMELIMBAOT M, MlepeMelIMBas B TeyeHue 1 4, No-
Ay4yaT HeoOXoAMMBIE apaMeTphl.

Onpeznenss tpebyeMoe KOMHYECTBO pacTBopa /A7 6J0KHpOBaHUA,
He0OXO0UMO YYHTHIBATbL €r0 YACTHUHBIE [OTEDH NPH MPUrOTOBJIEHHN
M 3aKauke.
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Jlnsa 9KOHOMMHM BpPEMEHH M YleuieB/eHHs paboT peKoMeHjyercs
rotoBuTh pacTsop KMIL B uenrtpanusosantom nopsazake. I[lpu nomo-
M THIPOCMECHTE/IA €ro 3aroToBJAloT M3 pacyera 500-600 1 Ha
ckpaxnHy. Hanbonee npuemnemas kxonuenrpauns KMU B atom cny-
yae COCTaBUT 4—5 %.

[Ip¥ ULIMPOKOM WCIIOJNb30BaHHM DEKOMEHIYeTCs UMEThb CHelHab-
HBI y3€1 TNDUIOTOBJIEHUA TOTOBOH K TNPUMeHEHMIO CYCIEH3HH,
HanpHMMep, cjeaylouero coctasa: 35 % mena, 63 % n1acToBod Boabi,
2 % KMIL-500.

IIpn HeoOXOAMMOCTH HM3MEHEHMS! YKA3aHHOTO COCTaBa C LEJIbIO
y4era ocobeHHOCTE OT/Ie/IbHBIX CKBAXXMH HyXHble NapaMeTPhl MOX-
HO MOJYYHUTh HelloCpeJCTBEHHO Ha CKBaXKHHE ITyTEM M3MeHeHMs Cco-
OTHOLIEHUSI KOMIIOHEHTOB CYCTEH3UH.

¢

20.4. OCOBEHHOCTH TJAYIIEHUS CKBAKHH
C NPENBAPUTEJIbHBIM BJIOKHPOBAHHUEM IIVIACTA

[IpumeHeHHe yKa3aHHOTO METO/Ja PEKOMEHAYETCS TIPH BhINOJIHE-
HUH CleYIOUHX DEMOHTHbIX OflepauHii:

PEBU3HA 11ACOCIO-KOMIPECCOPHBIX TPYG M MOA3EMIBIH PEMOHT
ApPYTHX BU/IOB,

nepeobopy/IoBaHNe CKBaXUH MOA TIYHKePHbId T,

JIMKBH/IALMA MEXKOJOHHBIX [TEPETOKOB MU 3aMeHa YCThEBOro 060-
PYyAOBaHus,

BpeMeHHasi KOHCEPBALMA CKBAXXHH;

YCTpaHeHHe HerepMeTHMYHOCTH 3KCIJIYATALMOHHBIX KOJIOMH C Me-
CTOM HapyulenHs Bbille 00beKTa paspaGoTKy,;

M30JILMA JIACTOBBIX BOJ NyTEM YCTAaHOBKH [EMEHTHOTO MOCTA C
Ue/bio OTKIIOYEHHS HHXKHEN YacTH o6beKTa.

HpomblcioBBle IKCMEPUMEHTH! MOKa3adH BHICOKYI0 3¢ deKTUB-
HOCTb NepgopallMoHtbiX paboT B cpejie MeJIOBOM CyCneH3WH, B 4acT-
HOCTH, MpH CAEAYIOUIMX Ofepalusx:

BCKPBbITHE 0OBCKTOB € HU3KUM [LJIACTOBLIM JIaBJIEHUEM;

pacuiMperue (foctpen) GUABTDE;

NpHoOueHUe HOBOTO O6BbEKTA;

NoBTopHas nepdopanus;

BO3BpaTiibie paGoThl HAa HMXe- U BhILIEJIEKAIUHE TOPH3OHTBL

TexHonornyeckne cxempnt 610KHpOBaHMsA NJlacTa NPH [AYIIEHHH
CKBa)XMH MOTYT ObITh pa3sNUYHBIMH.



20.5. TEBJIOKUPOBAHHE IIJIACTA U TEXHOJIOTHS
OCBOEHUS CKBAXKHUH

[Ipu B3auMoaeNCTBUHM COJIAHON KMCJOTBI C XMMMYECKH OCaXJeH-
HbIM MeJIOM 00pa3yloTcsi BOAHBIA PacTBOpP XJIOPHUCTOIO Kalblius
CaCl, u yraexucaniii raz CO,, serko yaaiseMble U3 TOP I1acta p
npouecce OCBOEHHA.

Peakuus npoTekaeT no cieayloneit cxeme:

CaCOj; + 2HC] =,CaCl, + H,0 + CO,.

XJOpUCTBI KanpLMit Xopoiio pactsopuM B Bojge. Ilpu Ttem-
neparype 100 °C pacrBopumocts ero goctiraer 180 r na 100 r o,
Bsaskocts 20%-noro pacrBopa CaCl, e npesnuuaer 16 ¢ (mo
CIIB-5).

YuutbiBass KpUTHYECKHE KOHCTAHTHI AJS YIJEKHCJIOTHI (ZaBJeHue
P = 7,29 MIla, temneparypa Ty, = +31,3 °C), MOXHO yTBepXknaTh,
4TO BO BCEX CJ1y4Yasix, KOTAa KMCJIOTa B3aUMOJAEHCTBYET C MeJoM MpH
TemniepaType Bolie 31,3 °C, peakuus npu J1060M ZaBAeHHH [POMC-
xoauT ¢ BouieneHHem CO, B Buae rasosoii dasznl.

Boiaensouuitcs yraekucasil ras (ngu BaauMoneicTBum 1 M® me-
JIOBOM CYCTEH3MH MJOTHOCThi0 1,3 r/cM” M COOTBETCTBYIOUIErO DKBH-
BaleHTa COJIAHOM KucaoTht ofpasyeTcs okono 100 M° CO,) cosmaer
AONONHUTEIILHYIO HEPTHIO, COCOOCTBYIOUIYIO [TPOLECCY OCBOCHMUSI.

TexHosnorus nebiokMpoBanus npusaboitHoil 30HbI BhibHpaeTca C
y4YeToM HMHIMBHAYANbHBIX OCOOEHHOCTEN KaXkJol CKBaXHHbI M IPO-
necca 6MOKHPOBaHMA MpH CaymieHuH. Bo3aMoxibl ciienyiolHe BapH-
aHTHL:

06paboTka muacTa MoX jaBJeHMEM B CKBaXKMHE, 3aroJiHeHHOM
XW/IKOCThIO;

obpaboTka TJacTa KMCJIOTOH B CKBaKMHE, 3allOJHEHHOH rajoM
WJIH BO3AYXOM.

[To mepBoMy BapMaHTY CKBaXXHHY Mepef OCBOEHHWeM TuaTe/bHO
NPOMBLIBAIOT BOJOM, JOCTaBJAIOT HeOOXOAMMOe KOJWMUYECTBO KHUCIOTHI
B MHTepBal (GUIbTPa H B MOMEHT MNOSABNEHMS e€ Y BEpXHMX OTBEp-
CTHI (GUJIBTPa 3aKphIBalOT 3arpybHoe npocTpahcrBo. [IpH atoM M0
c/e KMCJIOThE B 001eM 06beMe NPOTANKHBAIOUIEH KUIKOCTH 3aKauH-
BaeTcst 3—4 M rasoBOro KoHjeHcara (A5 NMpeloTBpameHNsi KOHTAK-
THPOBaHHS BO/b! C MopojaMmu niacra). [Ipy niacroBblX gaBiieHHsX, B
3—4 pasa MEHbIUMX THAPOCTATHYECKHX, B KauecTBe paboyell »MIKO-
cTH mipH 6J0KMPOBaHWMM W AE6IOKMPOBaHMH JKeJaTeNhHO HCIIONb30-
BaTh cTaOMIBbHBIA KOHAEHCAT.

[Tocnie aToro cozgaHueM M30bITOUHOrO JABAEHUS C MOMOIIbIO ar-
perata 11A-320 kucnora 3anaBnvBaercs B nuact. Urtobnl msbexaTb
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npopblBa KMC/IOTBI Ha OTAENbHOM YYacTKe QH/IbLTPa M YX0la ee B
[Iy6b T1ACTa, 3aJaBKY KHCIOThI HEOOXOAMMO BECTH MHTEHCHBHO, C
[1oUIEPXKAHHEM HAYaJIbHOro JaBJeHUs 10 OKOHYaHMA Tpollecca.

Ilo okoHuaHun AeGIOKUPOBAHUSA T/IaCTa HeMeJIeHHO NPUCTYNAIOT
K OCBOEHHIO CKB2)XMHBI METOAOM 2a3palliH, TaK Kak KMCJI0Ta pearupy-
eT € XMMHYECKH OCAKJEHHBIM MeJIOM NPaKTHYecKH MTHOBEHHO M
BpeMEHH, 3aTPaYMBaEMOTO Ha adpaliMio XMIAKOCTH B CKBaXKMHE, BNOJ-
He NOCTATOYHO AJIS MOJHON Deakuuu.

IIpoMensneHne B Hayale OCBOEHMA MOXET MPHUBECTH K MOrJoOLie-
HMIO MJIACTOM TMPOAYKTOB DEaKIMH M 4YacTH paboyed XUIKOCTH M
cHUXeHHIO ahdeKkTUBHOCTH crnocoba. CreayeT MMeTh B BHAY, 4TO
crocob OTTECHEHHS MPOAYKTOB peakluu B rnyOb [1acTa, 4acTo NpH-
MeHsieMblil IPH KUCIOTHBIX 06paboTkax Ha Gosee paHHeM 3Tane pas-
paGoOTKH, COBCEM He MpHeMJieM Ha 3aBepllaiouleil CTaiMH, KOTAa YYB-
CTBHTEJIbHOCTb CKBaXKMH K 32COPEHMIO IJ1acTa Pe3KO BO3PacTaerT.

IIpotiecc 0cBOEHWS CKBaXXUHbI COCOOOM a3pauun PEKOMeHAYeTcs
NPOBOAUTD B CJEYIOLLEi TOCAeN0BaTebHOCTH.

1. IIpn oTkpwiTOit akeNbHON NMHMM HAYMHAIOT 3aKayKy B 3a-
Tpy6HOE NPOCTPaHCTRBO BOJbI, 06paboTaHHOM cyibdononom 0,1%-Hoit
KOHLEHTPaLMH (3/ieCh M Jajlee B TMepecyeTe Ha aKTHBHOE BELIECTBO),
u Bosayxa. Arperat [[A-320 paboTaeT Ha BTOPOiIl CKOPOCTH, KOM-
npeccop YKIT-80 - ¢ makcuManbhoit nofaveit 8 mM°/Mun. 3akauky B
YKazaHHOM peXHMe MNpPOBOAAT J0 Bblx0da aspUpPOBaHHON BoAabl Ha
«bhaken».

2, YBenWuMBAOT KOHLEHTPAaUMIO CyJbhOHOMA B 3aKAaUHMBAEMOM
Bone 10 0,4 %. Arperat I1A-320 paboraeT Ha nepBoil CKOPOCTH, KOM-
npeccop ¥YKII-80 — ¢ mpexHeil nogayeit. 3akauky B YKa3aHHOM pe-
KHMe NPOBOJAT /0 MosydeHUs Ha «(dakxesle> a3PHPOBAHHOI BOABI C
TeHOoH,

3. ¥BennuuBaoT KoHlUeHTpaumio cyandohona a0 0,8 %. Arperat
IIA-320 paboraer Ha mepBoit CKOpOCTH B pexuMe 10 MMH paboThi,
15 MuH ocranoBkd. Komnpeccop paboraeT nocTosHHO B npexHeM
PeXHMe. A3palMi0 BeAyT B YKa3aHHOM DeXHUMe A0 MOJyueHUs Ha
«dakene> 06MABHOIN NEHBDL.

4. Konuenrtpatius cyandotona B Boge aosoautcsa ao 1 %. PaGota
arperata Ha mepBoii CKOPOCTH M HM3KOIl 4YacToTe B peXHMe 5 MHH
paboTei, 20 MHH OCTAaHOBKHM. AJpauMio BeAyT [0 WHTEHCHBHOTO Bbi-
X0la reHns.

5. Komnpeccop npononskaer pabotaTs ¢ HOCTOAHHOI1 MaKCHMaJlb-
HO# nopaayeit, arperar npekpawaet pabory. Takoil pexum nomaepxu-
BAaeTca 0 MOMHOrO OCBOEHHS CKBAXKHHHL

ONTHUMaNbHBIM PEXMMOM OCBOEHMsl CKBRXXMHBI OMMCAaHHBLIM CNO-
coboM Hazo cuMTaTh NMpoLeCC, NPOBOAMMBLH NPH JaBIeHUsX HA arpe-
TaTe W xomnpeccope B npejenax 2~6 MIla. Ilpu atoM MuHHUManbHOe
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obuiee BpeMs, 3aTPadeHHOE Ha ONOPOXHEHHE CKBaXKMHbI TI1yGHHof
2500 M, DOMKHO COCTaBAATh 7—8 4 W pacnpeleNsaThesd MO LUMKIam
cneayromum obpasom mukn 1~ 1 4 30 mun, uukn I1 = 1 4 30 muy,
umkn 11T — 1 4 00 mun, uukn IV ~ 3 4

Crnenyer OTMETHUTh, YTO KayeCTBeHHOE NeGI0KUpoBaHHUe (B PaBHOI
Mepe W GJ0KMDOBaHHeE) MJIacTa JOCTUTAETCS TPH YCJIOBHUHM YCI1alOBKH
faliMaka HaCOCHO-KOMIIDECCOPHBIX TpY6 Ha PacCTOSAHWHU He GoJee
5 M OT HHXKHMX OTBEPCTHH MHTepBasa nepdopauuu

Jlna 06pazoBaHusl JOCTATOYHO YCTOMYMBBLIX TeH B MpoLecce oc-
BOEHHUS MOJKIIO PEKOMEH/0BaTh, KpoMe CyJb(hOHONA, CAeaYIOlHe XU-
muueckue pearentst [HC-A, npesouen, auconsan, aucanon, OI1-4,
OI1-10, AC-PAC u ap

Jlns ymeHblIeHHsA CPOKOB OCBOEHHSI CkBaxkMHbl B 1,5-2 paza pe-
KOMeH/IyeTCs MpoIecC OCBOEHMS TIPOBOAUTL € NMOMOUIbIO ABYX KOM-
npeccopos YKII-80 ¢ HeKOTOphIMM M3MEHEHMAMH B pexxuMe paboTbl
arperata

ITpu Ha/M4yMM rasa BbICOKOTO JaBJE€HHS MOXHO MCIOJL30BATh €ro
71 OCBOEHHMSI CKBaXkKMll, XOTS Takoi npueM HeusbekHO CBSA3aH C Mo-
TepsIMH rasa

ITo BTopoMy BapuaHTy CKBaXXMHY OCBaMBalOT CroOcoGOM aspalny
6e3 npeaBapUTENbHOrO feGJIOKUPOBaHUA, H [IPH MOJYYeHHH MPHTOKA
1a3a MM OpPHU MONHONA NPOAYBKE CKBaXXMHbl BO3AYXOM [IOCTaBJISIOT
PACUETHOE KOJMYECTBO COJISHOM KHCJIOThI Ha 3ab0M, MpojiaBinBas ec
B 1IpH3aGOMIIYIO 30HY radoM WM BO3AYXOM IIYTEM CO3JaHHUs [aBle-
Hua B TpyOHOM M 3aTpyGHOM HpOCTpaHcTBe ogHOBpemelito Ilpu
5TOM Heo6X0/MMO UCIOb30BATh MAKCHMAJIbHO BO3MOXHOE JaBleHHe
KOMIIpeccopa WM rasa u3 ueida

[To okonyanun peaktnn (1,5-2 4) CKBaXHMHY OCBaMBaT NYTEM
oTpaboTKH Ha daken

OcBoeHue MO BTOPOMY BapHUaHTY DPEKOMEHAYeTCS NPHUMEHAThH B
CKBa)kMHaX, [Jle TJIacToBble AaBJenusi He mpesbimaior 6 MIla, 650-
KHPOBaliMe MJAacTa U PEMOHT [POBOAMJHCH 0€3 HM3OBITOUHBIX naBJe-
HHi, a TMQToBble TpyObl ONYUIEHB 10 HUXKHUX OTBEPCTHI (DUIBTPA
WJIM YCTaHOBJIEHBL ¢ YIIOPOM Ha 3aboil

20.6. IJTYHIEHUE CKBAKHHbBI 3 KUJIKOCTAMHU
BE3 TBEPJIOU MA3bI ((KBTD)
B YCJIOBHSAIX ABIIJI H CEPOBO/IOPO/IA

XKunkocry, obecrieunBaiolive HeoOXONHUMblE penpeccuy Ha TMPO-
AyKTHBHBIA 1act B yeaosuax ABIV/L, — 310 koHueHTpupoBalHbIC
pacTBophl 6poMuaoB uuHka ZnBr, u kaasuusa CaBr, (niotHocTb B
npeaenax 1,7-2,15 r/cm®)
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OnHa u3 ocobeHHOCTeit XUIOKOCTEMN, coaepx)aumMx OPOMHUA LUMHKa,
3aKJII0YAeTCA B TOM, YTO IIPM KOHTAaKTe WX C CEPOBOJOPONOM IIPOMC-
xoAAT obpa3oBalie HepacTBOPUMOro Cyibduia LMHKAa M CHHXXeHHe
mwotHocTH  IIpeanaraeMasi TeXHOMIOMHMSI UCKJIIOYAeT 3TOT HEAOCTATOK
W TIO3BOJISIET HCIIOJIb30BATh XXHAKOCTH Ha OCHOBe OPOMMJOB 1IMHKa
JUISl YCTAaHOBKM U DEMOHTA BHYTPUCKBaXMHHOTO 060PY10BaHHsI

20.6.1. ®U3UKO-XUMHYECKUE CBONCTBA KUJIKOCTH
HA OCHOBE KOMIIO3HIIUHA BPOMH/I IIMHKA - BPOMUJ KAJTbIIHUA
Y PACTBOPA BPOMUJIA KAJTbIIUA

Komnosuuus CaBr; — ZnBr, uMeer ciepywume napamerpst

MnotHoeTs r/eM’ 2,1-272
MaccoBas fo1s, %

CaBr; 43-52
ZnBrz 19-28
BoaopoaHnlit nokasare 1» pacTBopa 35-5,5

JIHHaMH4eckas BA3KOcTb, MIla ¢, He 6otee 70

KoMmnoauuus 6poMua kaabuus — OpoMMA LIMHKAa CMeLIHBaeTCH
6e3 orpaHMyYeHHUs c MPeCHOM BOJOIl M pacTBOpoM GPOMHMJa KaibLHs
IIpy cMewnBaHWKM C MJIACTOBON MMHEPAJIM30BAHHOM BOAOM IIPU HH3-
KUX TeMIIepaTypax BO3MOXXHO He3HayHTeJbHOe BblJeJieHHe MeHee
PaCTBOPUMBIX COJlell THAZ XJIOPHUJI HATPHUA, XJIOPHA KaJlHsi, XJOPHUI
MarHus 1 ap

Dusuko-xuMHyeckHe cBoiicTBa kKomrosuuuu CaBr, — ZnBr, u
pactBopa CaBr; npeacraBnenst B Tabn 205

PactBoppl Gpomuaa kKaiblius — 6poMHaa UMHKA NPeACTaBJASAIOT
co6oit McTuHHblE pacTBopbl (OHAKO B CBA3M C BbICOKOH KOHLEHTpa-
UMeil coJieit B PACTBOPE XM/JKOCTH OHM He SABJISAIOTCA UCTUHHO HbBIO-
TOHOBCKMMHM, a TMpPOSIBJASIOT B HEKOTODO! CTelleHM [UJIaTRHTHBbIE
csolictBa (puc 206), Te ¢ yBelMyeHMeM TpajeHTa CKOPOCTH le-
bopMauMM BA3KOCTh B HEKOTOPOH CTelleHW YBelHuMBaeTcH, TIPHYeM
3ToT 3¢bekT Hanbosee 3aMeTeH NMPU HEBBICOKMX TeMIlepaTypax W B
KOH1LIeHTpUpoBaHHOM pacTBope IIpu MoBbIIEHUM TeMIlepaTyphbl Bs3-
KOCTb xkujakocTel nNajaer, U 3QdekT AuIaTaHTHOCTH YyMeHbllaeTcs
To xe npoucxoaur ¢ paszbasreHueM KnAKOCIH

Ilns npakTHYeCKMX pacyeTOB MOXHO NPHUHUMATh XHIKOCTH Ha
OCHOBe GPOMMIOB LMHKA M KaJibliusl 32 HBIOTOHOBCKHE, a B KayecTBe
IVHaMUYecKoil BA3KOCTH 3THX XuakKocTeil — 3¢ deKTHBHYIO BSA3KOCTh
npu ckopoctsx Aedpopmarmu 400-1300 ¢

CTPYKTYPHBIMM CBOMCTBAMHM KMJIKOCTM Ha OCHOBe OPOMUJIOB
LMHKa ¥ KaJbluMs He obiagaoT

Y komnosuumu ZnBr, - CaBr, u xuakocTeil Ha ee oCHOBe, KaK Y
BCEX PacTBOpOB 3/EKTPOJHTOB, BCIEACTBHE OOBEMHOrO pacuiMpeHHs
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Ry D mna pasmmymbix  IUIOTHOCTe
NIpH pasHoii Temneparype (BHCKO-
2} 4 3umeTp Peotect-2, H3MepHTeaL-
3 Helft y3en Sy):
a — Temnepatypa 20 °C; 6 — 1eM-
1F % nepatypa 60 °C; ¢ — TeMnepaTypa
7 80 °C, 1, 2, 3, 4, 5, 6 7 - unor-
1 1 1 Il 1 ! .1 HOCTb COOTBETCTBEHHO 1,64, 1,71,
0 400 800 1200 D, ¢ 1,79, 1,89; 1.97; 2,18 1 2,06 r/cm’

NPH nNosbllleHHUHN TEMITEPATYPbl NPONUCXOANT CHHUXKEHHE IIJIOTHOCTH

(puc. 20.7).

[InotHoCTh K TEMIepaType PacCYMTHIBAETCS 1o hopMyne

=_P20
1+pAt’

(20.13)

Te p, py — NJIOTHOCTb XHUAKOCTH IIpU TeMnepatype £ u 20 °C; B -
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k03 pULMEHT 06bEMHOTO paciIMpeHus; AL — U3MeHeHue TeMIlepaTy-
prh °C. 3 -4 o-1
Ilas pactBopoB mioTHocTeio 1,9-2,15 r/em” p = 3,1-107° °C™,
3 — -4 o1
A PacTBOPOB ruotHocThIO A0 1,9 r/em™ B = 3,6-10 " °C™" (komro-
auLMa pasbaBiieda pacTBOPoM HpOMMIA KAJblLIM).

PactBopnt komnosuumu ZnBr, — CaBr, npu nnorHoctu Gosee
2,10 r/cM” 6JIM3KM K COCTOSHMIO HACBIUEHHBIX, T0ITOMY OHH HUMEIOT
CPaBHHUTEJNbHO BbICOKME TeMIepaTypbl Hayana KpUCTaJiu3alHu (PHC.
20.8). ITo Mepe pasfaBiicHusi BoZoM (Jlyulle — NPecHOH) TeMIlepaTy-
pa Hayala KDUCTALIM3ALMK CHHXKAETCH, AOCTHrAs MUHUMYM2 IIpH
nnotHoctu 1,80-1,90 r/CM3. Pa3baByienne pacTBopoM GpoMmuia Kajib-
mus (p = 1,70:1,75 r/cM®) naer MeHbillee CHIKEHHE TeMIePaTypbl
kpHcTa/n3auuy. OHAaKO 3TOT Crocob CHMKeHMS TUIOTHOCTH Npel-
NOYTHUTeJbHEE B TeX CJAydasiX, KOrAa nyTreM paszbaBieHUs HeobXO0IUMO
MOAYYMTh KaK MOXHO 6osblinil 06beM xuakocTn Tpebyemoii IUioT-
HOCTH.

PactBopr komnosuuuu ZnBr, — CaBr, kak ajexktpoimtsl —
CPABHMUTEJIBHO CHJIbHbIE KOPPO3MOHHO-AKTHBHBIE CHCTeMbl, 0coBeHHO
€CJIM Y4YHUTBIBaThb MX IOBHIUIEHHYIO KucioTHocTh (pH = 3+5). Bmecre
¢ TEM HaJM4Me NTAaCCHMBHUPYIOLIETO BJAUSHUS HOHOB LIMHKA NPHBOAUT B

t,°C
20

10

e g o

-40 L
1,7 1,8 1,9 20 2,1 p,r/em?

Puc. 20.8. 3asucumocrs TeMRepaTrypbl { KpHCTAUIH3AUMH XKHAKOCTell Ma OCHORe

koMnoauuuu ZnBr, -~ CaBr, or ee NIOTHOCTH P AXA pPasHBIX JKHAKOCTel-
Pa3Gaeureneit:

1,2 - npecuad BoAa, 3 — MHHepATH30BAHHAA I7acToBas Boaa, p = 1,1 r/CM3; 4 -
PacTeop komnosnumn CaBra — CaCly, p = 1,71 1/cM?, 5 — pacteop CaBry, p = 1,75 r/em®
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onpeeNeHHON CTelleHM K HHMBETMPOBaHMIO HX KOPPO3HOHHUH arpec-
cuBHOCTH. OcoBeHHO 3TO OTHOCHTCH K HM3KMM TeMnepaTypaM. [Ipu
TemnepaType 25 °C ckopocts kopposuu CT3 B pacTBope ZnBr,
(21 %) — CaBr, (51 %) He npesnaer 0,07 mMm/roa. Kopposus
KOHTDPOJMPYETCS KaTOAHBIM MPOLECCOM BOCCTaHOBJIEHHSI HOHOB Bo-
gopola. YBelWdyeHHe TeMIlepaTyphl Mpollecca KOPPo3uM U pasbabie-
HUe PacTBOPa BOAOI YBeJHYHBAIOT CKOPOCTh PaCTBODEHMS MeTalsa,
IIpu Temmepatype 90 °C CKOPOCTH KOPPO3MM MOXET [OCTHTaTh
0,6 MM/rog — Ipy OTCYTCTBHHM 3alllUThl B 3aBMCHMMOCTH OT COCTaBa
xoMnosuumu (taba. 20.6, 20.7).

Haubosee noaxodsiinMy HHrHOMTOPaMH KOPPO3HH CTaJIM B cpefie
koMmnosuuMn  ZnBr, - CaBr, sapasiorcs wuHruburopnt UKB-4,
XOCII-10, KIIN-3, Hedrexum. Coueranue ux ¢ dpyphyponom (Heii-
TPaiH3aTOPOM CepPOBOJOPOJAa) CHUXAeT CKODOCTH KOPpPO3WM Ha He-
CKOJIbKO ITOPSIIKOB.

IIpn koHTakTe C CepOBOAOPOAOM B PacTBOPe KOMHIO3WLMH
ZnBr, — CaBr; (tabn. 20.8) obpasyercs cyabpua UMHKa, YTO APUBO-
OUT K TOsiBJIeHHI0 TBepaod ¢as3wl B pacTBope. IIpM O4YMCTKe OT Hee
CHUXKAeTCS TIJIOTHOCTb M CHUCTEMa CTAHOBUTCSI TPYAHO YIIPaBJIsieMOM.

Ta6anua 206

Kopposus cranu SM90SSU B pacteope Ha ocHore komno3vuuy ZnBr; — CaBr
no TY 6-18-22-82—85 npu 90 °C

[Tnot- o CKkopOoCTb KOPPO3HH ¢ KHIMOHTOPOM,
HoCTE Conepxannue, % 10°? Mm/ron
PacIBopd, 1 yyrnbu- 0- Hedpre-
r/cm Tt~ | ®YPOYPO") MKE-4B | MKB-4H |Hedrexun| Ho®TS
2,10 0,01 - 10,57 148 6,67 11,99
0,01 2,0 6,983 8,942 4,491 3,039
0,1 - 2,96 7,55 3,92 6,071
0,1 20 1,027 1,13 2,65 1,531
2,0 0,01 - 10,566 14,82 7,59 11,96
0,01 20 7,138 8,545 5,555 3,052
0,1 - 2,98 7,55 4,027 6,097
0,1 20 1,054 1,15 2,773 1,54
1,90 0,01 - 10,586 14,85 8,78 11,99
0,01 2,0 7,138 8,545 5,555 3,052
0,1 - 298 7,55 4,027 6,097
0,1 2,0 1,054 1,15 2,773 1,54
1,90 0,01 - 10,586 14,85 8,78 11,99
0,01 2,0 715 8,547 6,779 3,071
0,1 - 3,00 7,55 4173 6,121
0.1 20 1,092 1,17 2,845 1,56
1,80 0,01 - 10,64 14,87 10,08 12,007
0,01 2,0 7,164 8,55 6,861 3,092
1 - 3,02 7,58 4,35 6,140
0.1 2,0 1,095 1,19 3,068 -
Npumeuanne. Bpems 240 u.
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Tabauua 207

Koppo3Hs HEKOTOpRIX cTanell obcanuuiX Tpy6 B cpese PacTBOPOR Ha OCHORE
CaBr: — ZnBrg

CKopocTb KOppoanH (B MM/TOR) B pacTBOpe

Crans 20 % ZnBr,
77 % ZnBr; | 55 % CaBr, 1 49 % CaBr,

Tpybuas cTanb rpynmbl NPOYHOCTH 0,262 0,250 0,260
P-105

TpybHast CTal1b IPYNIBI NPOYHOCTH 0,488 0,359 0412
Cranb SMO0SSU 0,104 0,091 0,108

Hna samurtel komnoavuuMu ZnBr, — CaBr; or ceposomopoza u
CHHXKEHUS ee KODPO3HOHHOH arpecCHBHOCTH HCIIONB3YETCS TeXHUYe-
ckuil bypdypon, koTopslit 06pa3yer ¢ MOHaMM LIMHKa KOMIUIEKCHbBIe
coeqMHEHHsI M, KPOMe TOrO, CaM pearHpyeT ¢ cepoBofopoiom 6e3
o6pa3oBaHHs TBepAbIX BeutecTB. B mpucytctBun 2 % bypdypona
nponyckanue 4,7 r/n cepoBojopoga He NPUBOAMT K 0Opa3oBaHHUIO
KHUCIOTOPACTBOPUMBIX CYIbGHUAOB I{MHKA.

BsskocTe kuakocTu 6e3 TBepaoit ¢asst Ha OCHOBe KOMIO3HLMH
ZnBr, — CaBr; M0XHO MOBBICHTH MyTEM DacTBOPeHMS B Heil Moau-
¢uurposanHoro kpaxmana. B raba. 20.9 noxazaHo BausiHMe KpaxMa-
Ja Ha cBoiicTBa XHAKOCTH. IIpu comepxanun MoaudbHUUMPOBAaHHOrO
KpaxMaJa okos10 3 % AOCTMTAITCS IOCTATOYHO BBICOKME BA3KOCTHBIE
CBOICTBa, B pe3ysibTaTe 4ero B HEKOTOPBIX CJIYyYasiX MOKHO MpenoT-
BPaTHTb IIOTJIOleHHE XHIKOCTH.

Tabauna 208
Bmisivte no6arok dypdypona ua napamerpst pacrsopa ZnBr; — CaBr,

Temneparypa [lapameTpn pacTBopa
IpH TEpMO-
Xumnueckas obpabotka | ofpabotke, P, T i g | TOK
°C (spemsa | r/en® | € [ mMIlac| P °C
6 4)
YncTeiit paccon, 22,17 % 25 2,17 22 46 3,55 17
ZnBr,, 50,97 % CaBr, 100 2,17 22 41 2,25
To xe, + 1 % ¢ypdypoaa 25 2,16 22 45 3,35 11,5
100 2,15 22 47 34
To ke, + 4 % dypdypoaa 25 2,14 22 54 3,15 21,5
100 2,13 42 68 2,95
To xe, + 2 % dypdypora 25 2,15 22 48 3.25 13,5
100 2,15 30 52 3,20
[Ipumevaunue [Jas scex cayyaes suaueHne CHC 4vepes 1 u 10 mum pasHo
Hymo,
[y
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20.6.2. IOJATOTOBKA CKBAYXKHHBI K 3BAMEHE BYPOBOTO PACTBOPA
HA )KHJAKOCTb HA OCHOBE KOMITIO3HIIMH
pPOMHJ] ITHHKA - BPOMU]] KAJIBIIUA

30HY YCTaHOBKH Iakepa B 9KCIIyaTaMOHHOM KOJNOHHE mepej ycC-
TAHOBKOM BHYTPUCKBakMHHOro obopynosanus (BCO) ueobxommumo
npopaboTaTh CKpebKaMM B COOTBETCTBMHM C PeKOMeHJalMAMH peria-
MeHTa Ha ycranoBky BCO.

Jlis npelOTBpALleHHs] MOMAJAHMSA 3HAYMTENbHBIX KOJHUYeCTB 6y-
poBoro pactBopa B JKBT® u ymenblueHus 3aTpaT BpeMeHHM B Jajib-
HelllleM Ha ee OYMCTKY CJlelyeT OTMBITh IKCIIYAaTallMOHHYIO KOJIOH-
HY OT ocTaTkoB GypoBoro pactBopa. [lanee HeobxoguMO 3aMeHMTh
6ypoBOH pacTBOp Ha BOAY 06pPaTHOH IPOMBIBKOM, peryaupys apocce-
JieM TIPOTUBO/aBJieHHe Ha yCThe CKBAKMHBI AAA obeclieyeHHs Heob-
XOIVMOTO NpeBbILIeHUs] HA/ NNACTOBLIM JlaBieHNeM (MJIM JaBeHHeM,
NpU KOTOPOM KOJIOHHA Herepmemqna) [Ipsimoii HpOMbIBKOH 3akKa-
4yaTh B CKBakuHy 6—8 M> Motoweil UAKOCTH, cocTosielt M3 33 %
avsenbHoro TomymBa, 33 % CMA/l-1 u 34 % cynsdonona (¢ nporH-
BonaBjeHueM). CocTaB MololUel XHUAKOCTH onpefie/led Ha OCHOBe
NabopaTopHbIX MCCeA0BaHMI M MPaKTHYeCkOH MpoBepKoil Ha CKBa-
*HHaX Mectopokaenns Tenrus. 3akauaTb B ckBaxcuHy 50-60 M> 2-
3%-Horo pacTBOpa TOBapHOro cyiandoHona. O6beM olpeseaUTs €
ydeToM obObeMa ckBakuHbl. IIpoMBITH CKBakMHY B TedeHWe HABYX
LMKJIOB ¢ NPOTHBOJaBieHWeM Ha ycTbe. IlpousBoaMTesbHOCTH arpe-
raToB NpH OTMBIBKe CJelyeT HOAAEPKHMBATh Ha YPOBHE He MeHee
9 n/c. Tlpu BriXoge Morollelt XHAKOCTH Ha YCThe CKBaXXMHbI BTOPOH
Pa3 kejaresIbHO HepelTHM Ha NPOMBIBKY YMCTOIN BojOH €O C6p0COM
Moiolteli xuakoctH B ambap. Ilocie Bbixoza Ha ycrhe YHCTOW BOABI
(1o pacyery) cenyer 3akayaTh ewle 10-15 M° uncroit Boast u oTo-
6path npoby BeIXOAAUIEH HIKOCTH /S KOHTPONS MeXaHHYeCKHX
npumeceii. TIpu cogepskannn TBepAoil (a3nl B Boge He Hosnee 0,01 %
MPeKpaTHTb NPOMBIBKY BOAON M NPHUCTYAUTh K 3aMeHe BOABI Ha pa-
60UYYIO KMIKOCTD.

IIpu conepxanun TBepaAoit da3nt bonee 0,01 % npoaoxuTh mnpo-
MBIBKY.

Ilodzomosxa xcudxocmu, npuzomosaenue u oxucmxa. Komno-
3uuMs ZnBr, — CaBr, nepea npuroToBJleHHeM Ha ee OCHOBe XH/KO-
CTH foskHa ObiTh oumineHa oT TBepaoi ¢asbl. s o4MCTKH KoMmmo-
UUMM CliefyeT UCMOJb30BaTh NecouHblit ¢uasTp TMma E0,3rn-0,7 T
MMM 610k Takux GUALTPOB. B 3UMHHX ycnoBUAX GHIBTPBI N0JIKHDI
OBITL yTennensl, a KMAKOCTh JOMKHAa MMETh TeMIEPaTypy He MeHee
30 °C. @uastp 3amosHsercs peunbiM neckoM. Ilecok mog6upaercs
TI0 rPaHy/IOMETPHIECKOMY COCTaBY TakuM, yToObl obeclieyuTsh Heob-
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XOJMMYIO CTelleHb YHCTOTHI (cojlepkaHue TBepaoil dasbl He bBosee
0,010 %) u [10CcTaTOYHO BBICOKYI INPOM3BO/JNTENLHOCTh OYMCTKH
Pa3sMep dactuu necka goskeH 6ulTh B npenenax 0,2-0,4 mm.

Jng nonyyeHUs XHMAKOCTH 11e00XONMMOil MJIOTHOCTH € HauMeHhb-
ulefl TeMIepaTypoil KpucTa/UIM3allid cJaeayeT pa3baBHTb HCXOAHBIN
pacTBop lipecHod M miactoBoit Boaoi. Ecan tpebyercs nomyunts
Kak MOHo Gojabluiuil obbem XHIAKOCTM HEoOXOAMMOM MJIOTHOCTH M
TeMIepaTypa KPHMCTaIAM3allMH He CTOJb BaXkHa (HampHMep, JeToM),
To pasbaBienue CJaenyeT npoBoinTh pacTBopom CaBr, niortnocrteio
1,70-1,75 [‘/CMS.

[InOTHOCTH KMAKOCTH IOCJIe OMHCTKH M Pa3baBjieHus 10JKHa
6bith 1na 0,03 r/cm® Gombure, yeM oTo Tpebyercs Ans obecredernns
penpeccuu Ha mAacT ¢ y4eTOM TeMNePaTyPHOI'0 PacUIMpeHHs, T.e.

Po = pep(1 + B AL + 0,03, (20.14)

[AC Pep — MJIOTHOCTB KUAKOCTH NIPH CPENHECKBAXMHHON TeMilepaType
(3Ta 1LIOTHOCTHL COoTBeTCTBYET TpebyeMoit ais obecliederus 1neobxo-
auMoit pertpeccun Ha naact), B - xoddbduuneHT 06HEMHOrO pacuiy-
peHust; Af — pa3HOCThL MCHJY CPeAHCCKBAaKMHHONW TeMnepaTypoil M
TemllepaTypoil 3amepa rothoctH, 0,03 — nonpaska, BBejenlas ¢
Y4eTOM Jauibiteiillleld 06paboTKM HKHUAKOCTH peareHTamu.

HeoGxommmplit 06beM V, skuaxocTn pasbasichus, TpeOyoliuiics
JUISL HOJYYCHUS 3a/IaHHOW MIOTHOCTH, PaCCYUThIBAIOT Ito dopMmyne (a
TakXKe 1o AxarpaMmam Ha puc. 20 9)

v, = VxPux Z00) (20.15)
Pip = Ppaie

rnc Vi, — 06BbeM HCXOMHON XKUIKOCTH, Pucys Prps Ppm6 — IIOTHOCTb
XHUJIKOCTCH COOTBETCTBEHHO HMCXoHOM, Tpebyroueics, pazbapenins

Pacyer nioTHOCTH py,, XHUAKOCTH, HOJYYeHHOH pazbapielneM
MCXONoH KOMNO3UIMHY, Bbinoansercs no dbopmye

p"u" - K}gx Puex ~ Vp.n 16 p&uﬁ_, (2016)
Vm x t V]m 16

¢ Vs, Vioase — 00bCM COOTBETCTBEHHO MCXO/AHOM KMAKOCTH W XKMA-
KOCTH Pa3s0aBACHUS; Pucxs Ppass ~ IIOTHOCTb COOTBETCTBEHHO MCXOA-
HOM XMUAKOCTH M XHUAKOCTH pasbaBicHUS.

Bech pabounit obbem xuaxocTh HeobxonnMo obpabortats Gypdy-
posoM M3 pacdeta 20 kr Ha 1 M> OcHOBBI ~ KoMINosuuuu ZnBry —
CaBr, O6paboTky 11poBoaar ¢ MoMolbio 1eMCHTHUPOBOYHOTO arpera-
Ta B eMKOCTH xXpaiiehus >kuakocrh Dypdypon cpaBHUTCIBbHO XOPO-
uro pactBopsiercs B komnosuuru ZnBr, - CaBr, OaHako ans ycko-
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peHUsl eTo pacTBOPeHMS! BBOAMTH €ro B PACTBOP KOMIIO3ULMH Xela-
TeJILHO Yepe3 cMecHTeabHYI0 BopoHKy. [locse BBoja pacuyetrHoro ko-
auyectBa Gyphypona XKUIKOCTh MepeMelllMBaloT 1-2 4 aas pasHo-
MepHOTO pacripejie/ieHusl 110 BceMy oObeMy. 3aTeM cie/llyeT BBECTH B
KUAKOCTh MHTHOHTOP KoppositH (1IKB-4, KIIN-3, Hedrexum-1) uz
pacueta 1 kr Ha 1 M xuakocti. Bson ero ocyuwecTsisiercss uepes
CMEeCHTENBHYIO BOPOHKY.

Bce paGoTsl MO NPUroTOBACHUIO KUIKOCTH NPOBOAATCA NMPH TeM-
neparype xuakoctd 30-40 °C. B 3umHee BpeMsi HeoOX0IMMO eMKo-
CTH C XMIAKOCTBIO TmojorpeBats ECAM XMIKOCTH TIPUIOTOBJSIIM B
HeCKOJBKHX eMROCTAX, TO TOC/e MpUIoToBJIeHHS HEOOXOAMMO ycpes-
HUTb XIHJKOCTh MO BCeMYy 0ObeMy, [/ Yero CO3AAeTCs LMPKYJISLNS
yepe3 BCe eMKOCTH.

B cayyae HeoOGXOAMMOCTH /NSl TOBBIIIEHHS BS3KOCTH XHIKOCTH
Ucronb3yercss MoaHGUUMPOBAHHBIN KpaXMan B KOJIMYecTBe O 4-
5 %. [lpyrie BBl KpaXMaJbHBIX DeareHTOB 3aryilamwliece eHcTBHe
oKasbiBaloT ciabee.

Texnonozua 3amenvi 800v: na xuoxkocmov Ges meepdod pasvi.
JkenayaralunoHHasi KoJoHHa He lrepdopHposaHa. Ilocie ormbiBkH
KOJIOHHBI 11POBOAMTCS 3aMeHa BOJbI Ha XMAKOCTb Ge3 TBepaoil dasbl
(npsimoit npommmcou) ¢ NpOTHBOJIaBNeHHeM Ha yCThbe.

TMepen 3akaukoil pacTsopa GpoMHIOB 3akaunsaercs 2-3 M pad-
JACAMTENBHOM UIKOCTH, NMPUrOTOBAEIIHOM 11a OCHOBE OKCHMATHJILIEN-
mono3sl (O31), 1ubo Ha ocHOBe KapOOKCHMETHIOKCHITHIILEITIONO-
apt (KMO3I1). [lna yMeHbliieHusi 30HbI CMellleHHs pacTsopa GpoMH-
JIOB C BOJIOI NpPOM3BOAMTENLHOCTh arperaTos He JoJXHa ObiTh Gonee
3 n/c. Ilpu npubauxkeHun K KoHIY omepauuu 3aMmetbl Ha KBTD
YCHUIMBAETCS KOHTPOJb BBIXOA Pa3felHTeNbHOH >XHAKoCTH (BH3Y-
aJbHO U TIO nnomocm) [Ipu nosiBNeHWUN pa3feNHUTeNbHON XHAKO-
CTH, cmemaﬁﬂou ¢ Gpomugami (noBbllileHHe maoTHoctH o 1,30-
1,35 r/cM>), UMPKYIALMS HAMpPAB/IAETCS 4epes arperar, W XKMKOCTh
30HH CMCUIEHHS COOMpaeTcs B OTAENbHBIH MEPHMK arperara. HJ]OT'
HocTb cOOpaHHOM XMAKOCTH HaxoauTtcs B npenenax 1,55-1,75 /M’
XKunkocts ucnonabsyercss Ajsi paboTbl B CKBaXHHAX ¢ MeHplued
IJIOTHOCTBIO  KMAKOCTH Nub0 78 nocneayioliell  pereHepaluuy.
CkBaxMHa NPOMBIBACTCS] B TeUeHHe OJIHOTO LIMKJA C 3aMepoM Iapa-
METPOB XMAKOCTH (IIIOTHOCTH, cojlepskaHusi Tsepaoi da3sn, pH).
[IpoBoAMTCA OYMCTKA XMIAKOCTH OT TBepAoH ¢ha3bl ¢ MCII0IbIOBAHH-
eM 6noka mecounnlx ¢uabTpoB. HeoGXxogHMo AoBecTH cojepskaHMC
tepaod ¢a3pi B xuakoctd go 0,01 %. Uucno umkios 11pOMBIBKH
OMpefessieTCsl 3TUM TPeDOBAHUCM.

DKCIUIyaTallMOHHAas KOJMOHHAa mepdopuposana. [loce paboTsl
ckpebKOM B 30He yCTaHOBKM Makepa MpoBoAWTcs 3aMeHa KMBP Ha
KUAKOCTb Ge3 TBeplol ¢asbl oOpaTHOH NpoMbIBKO. 3akayHBaeTCs
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2 M paanemnenbnou Bﬂalcoynpyrou KUKOCTH Ha OCHoBe O311 nau
KMO3LI 6 m> Motomeit KHIKOCTH, cocromueu us 2 M> CMAJ[-1 u
2 M° ZM3€JBIIOro TOILIMBA, a Takke 2 M° cyabdotiona 30%-HON kOH-
LeHTpalMu u 2 M pa3fenuTeNbHON KUIKOCTH Ha ocHoBe OI1] uau
KMOD3II. Kpome Ttoro, 3akaunBaercss TpefyeMmbsiii 06beM XH/IKOCTH
Ge3 TBep/ioH asbl.

[locne Bbixoa MolOlell M pa3feauTeSbHOH XKHIAKOCTEH H T10SIB-
NeHs JOHBI CMCIIeHMs ¢ paboyell XMIKOCTBIO ([JIOTHOCTH CMeECH
1,30-1,35 r/cM’) npekpaiiaeTcs 3akauka OpoMuzoB. B oTaenbHbIi
MepHHK arperarta CO6P{paeTCH KHMIKOCTb 30HbI CMelLIeHWS] TJIOTHO-
ctoio 1,50-2,75 I‘/CM [Ipu nosiBrenunlt )uakoctu ¢ paboueit 1not-
HOCTbI0 BOCCTANABJIMBAETCS] KPYroBasi LUMPKYJASAUMS M OCYlLeCTBIIsIeT-
€A MPOMbIBKA CKBaXKHMHBI B TeyellMe OJHOrO UMKJIA, KOHTPOIUPYETCS
II0THOCTDb XUIKOCTH, cofepkaHie cynbduaos M TBepioit dassl On-
HOBpPEMEHNO MPOBOJAMTCS OUMCTKA XXHAKOCTH OT TBep/Joi da3pt ¢ M-
noan3oBaliveM 6ioka necounblx ¢uabTpos. IIpH nosBAEHHM CYJIb-
dHA0B B KMIKOCTH NpPEKPALUAETCs] IPOMBIBKA, 3AKPBIBACTCS! CKBAXH-
Ha W UMPKYJIslMsl HallpaBJsieTcs depe3d GJI0K 10 cemapaliuu M oYHuCT-
Ke SKMIKOCTM OT rada ¢ ¢axeJbHod YycraHoskod. B janbHediniem
TPOMBIBKA CKBAXHHBI IIPOBOUTCS Yepes ITOT GJI0K.

3aTeM IPOBOJMTCS OYHMCTKA >KHUAKOCTH OT TBepaoil ¢asnl ¢ noBe-
nenuneM ee cogepxanust no 0,01 %. Uncno 1HKIOB 11POMBIBKHM olnpe-
nensietca atuM TpeboBariemM B ciyyae BbisiBiellns He3HauMTe bHOTO
TIOMJIOLIeHHST XKMAKOCTH 1ocneansiss oGpabaTbiaercst 4—5 % Monndu-
LUMPOBAHHOIO KpaXMasa ¢ LEJbI0 MOBBICUTH YCAOBHYIO BSIAKOCTH [0
80-100 ¢ no Boporke 3bP-1.

B 3umHee BpeMsi >XHAKOCTb XPaHWUTCS B EMKOCTSIX, OCHAI{EHHbBIX
3MeeBUKAMH U 3JIEKTPOKOTJIOM 1751 nojtorpesa. TpyGomposoast yTen-
JISOTCS TSI 1PeJOTBPAIlel sl KPUCTAJUIM3AUMA B HUX XUIKOCTH.
Ipu ocTaHOBKe UMPKYJIALMM Ha JJUTeNbHOE BpeMsi B 3aTpyOHOe
TpyGHOe MpoCTPaHCTBO JaKa HBACTCS Takoil 00bEM KHAKOCTH IIOT-
Hoctbio 1,85-1,90 r/cm?, uTobbl OfecrednTs ee NPOXOXIeHHe Ha
ray6uny o 50-70 M ITO NpPELOTBPATHUT KPHCTAIIH3ALMIO XKUIKO-
CTH HAa YCThe CKBaXKMHBL

Komnosuuust ZnBr, — CaBr, (Boalistit pacTBOp) NOXapoB3phIBO-
6esonacta. /lonyckaeTcsi MOJOTPeB YHCTOH KMAKOCTH, He oGpaboTan-
Holf opralnyeckuMH peareHTamMH (GypdyporoM M HHIMOHTOpPOM
KOPpO3uii), Ha OTKPbITOM ortie, Pasorpes »HaKocTH, obpaboraHHO
bypdyponoM M MHIMOMTOPOM KOPPO3UH, NPOBOAMUTCS ¢ MCIOJb30Ba-
HueM ropsideit Boapl HJIHM Mapa.

[Ipn pasorpese cranbHbix Oouek ¢ komnosuuned ZnBr, — CaBr,
He JIONycKaeTcs CAMB KUMSANleid XUAKOCTH BO U3bexaHue BAbIXAHHS
€e mapoB ofcayxusalownuM NepcoHasnoM. CIUB XHAKOCTH NPOBOAMT-
€Sl TOJILKO NOCJe CHIDKeHHs ee TeMIepaTypsl 1o 60-70 °C.
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[Ipu paGote ¢ komnoauumeit ZnBr, ~ CaBry obGcnyskusatonuit
11epCOHAJl JIOJKEH TPUMEHSITh 3aLIUTHBIE OYKH, PE3MHOBBIE TEPYATKH,
TAK KaK XKMAKOCTh 00OJajlaeT Pa3paxaloiuM, MPHNKHIAOIMM, Hek-
POTU3HPYIOIMM JleHCTBHEM Ha KOXY M CAu3uCTole 060J04KH. [Ipu
nolaZlaHMK PacTBOPOB Ha KOXIbIE MMOKPOBb HeMeJIeHHO TPOMBITH
3TH MecTa 0OMJIbHOI CTpYeil BO/BI.

Mpu nonagaHWy NPoaykTa BHYTPb HEOOXOAMMO BbBI3BATbH PBOTY,
HalPaBUTh TOCTPAAABLIETO B MeJCAHYACTD.



NPUNIOXEHUNSA

Mpunoxense 1
PE3bbbl U PE3bBOBBIE COE/IHHEHU S

MPOMU.HN PE3bE U PA3BMEPHI
PE3bBOBbBIX COEJAUHEHHI

Mpoduns 3aMKOBOI M MeTpUUECKON KOHM4eCKOR pe3nb u3roTos-
aaot no PJI 39-2-863-83, TOCT 20692-75, TOCT 21210-75,
TOCT 5286-75, TOCT 7918-75 (puc. I11.1), (Tabn. 111.1).

3amkoBble pe3bOoBhie coegnHenHus uarotopnsirot o FOCT 7918-
75, TOCT 5286-75, TOCT 20692-75, TOCT 21210-75, TY 41-01-
208-76 (puc. 111.2), (tabn. 111.2).

3aMKkoBble HOMepHble pe3boBble COeMHEHUS H3TOTOBJSIOT M0
cranpapty 7 AHU (taba. 111.3)

Baanmo3zaMensieMocTb pe3nd mpencrasieta B Taba, [11.4.

Peanbonbie coenuenus tirnos MK, PK u PKT usroroBasioT no
P/l 39-2-863-83 (ta6n. I11.5).

Pean6osble coenuteruns thma H-90 mpencraBneHbl B KaTtajiore
obupmet «Xpio3 Craiimnaiin» (puc, I11.3), (taba. I11.6).

Peapby TpyOuylo TpaneuenaansHyio tna TT M3roToBASIOT Mo
TOCT 631-75, TOCT 5286-75 (puc. I11.4), (tabn. 111.7).

PeanfioBble coenterust obcagusix Tpyb nmaMerpoM 351-426 mm
usrorosasiiot 1o TY 14-3-766-78 (puc. I11.5), (taba. 111.8).

Peanby obcagubix Tpy6 tHna OT-1M wusrortosmsiior no TY 14-3-
656-78, TY 14-3-714-78 (puc. I11.6), (tabn. 111.9).

Peapby obcagusix tpy6 Tunos OTTM, TBO wu HacocHo-
KoMmrnpeccopHslx Tpy® trma HKM wusrortosasiior no T'OCT 632-80,
TOCT 633-80, TY 14-3-245-74, TY 14-3-537-76, TY 14-3-655-78,
TV 14-3-812-79, TY 14-3-1272-84 (puc. I1.1.7), (taén. I11.10).

Peanfy HacocHo-komnpeccopHbix Tpy6 Tinos HKM u HKB uaro-
ToBasiioT o FTOCT 633-80 (puc. M11.8), (tabxa. I11.11).
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Tpy6a, MM MydTa, Mm
D, d, d, d; ds D,
351 346,16 348,29 34595 353 376
377 372,16 374,29 371,95 379 402
426 421,16 423,29 420,95 428 451
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Puc. 111.6. Pean6a obcagnnx tpy6 Tina OT-1M
Ta61una 119
D A Hunne 15 My¢Ta
e dy d> dau ds di

139,7 10-11 1311 1349 1274 130,8 134,7 1318
168,3 10-12 159,7 163,5 156,0 159,4 163,3 160,4
1778 10-12 169,2 173,0 165,5 168,9 1728 169,9
193,7 10-12 185,1 188,9 181,4 184,8 188,7 180,8
2191 10-12 210,5 2143 2068 210,2 214,1 2119
244,5 10-12 2359 2397 232,2 2356 239,5 2366

MpuMevanue PazMepn B MM
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MoMeHT CBUHYMBaHUS DPa3lMuHbIX pe3bb [oKa3aHbl B Tabu.
[11.12-111.18.

Tabnanuma I11.12

MomenTst citiruiBanns (B kH-M) 3aMKoBbix pe3s6 no P/l 39-2-863-83,
P/l 39-2-961-83, TY 26-02-1026-86

Ton peasBit MoOMeHT CBHHYMBA- Tin peapBt MoMeHT CBHHYHBA-
HUA HMA

Bypuibuble 3aMKH H3 CTATH MapKH MK112 6,5-7,5
40XH, koadxpiunenT 3anaca 1,3 MK116 10-12
MK117 12-14
3-42 1,2-2,5 MK119 12-14
3-50 2,5-3,5 MK120 10-11
3-63.5 3,0-47 MK122 10-13
3-76 49-63 MK125 14-16
3-88 73-9,4 MK127 14-16
3-121 14,0-18,0 MK130 14-16
3-133 23,0-26,0 MK135 14-16
3-147 26,0-34,0 MK140 15-17
3-161 25,0-33,0 MK145 17-19
MK150 16-18
Coeaunennss YBT na craan mapki MK154 16-18
40XH2MA MK156 17-19
MK160 17-19
3-86 6,6 MK168 22-25
3-101 8,0 MK170 20-22
3-108° 11,4 MK174 22-24
3-121 15,0 MK175 22-24
3-147 253 MK177 25-27
3-161 36,5 MK180 25-27
3-171 50,0 MK185 30-32
3-201 50,0 MK195 30-32
MK265 45-48
MeTpiyeckie KoHIUECKHe MK290 46-50
PKT171 18-21
MK66 7-8 PKT177 25-27
MK75 9-10 PTK200 31-33
MK76 4-5 PKT208 32-34
MK84 12-13 PKT210 32-34
MK90 12-14 PKT218 33-35
MK98 14- 16 PKT230 35-37
MK105 14-16 PKT234 35-37
MK110 13-15 PKT240 35-37




Tabauwua I11.13
Momentsl cBuHuHBanns (B kH-M) YBT, usrorosnenusix no cranxapry AHH

Tun HapyxHuiit BryTpeHHnit anamMeTp OTBEPCTISA, MM
auame
peasbul | SRR 1 asy [ 444 | 508 | 511 | 635 | 714
NC23 76,2 34 - - - - ~
79,4 3,7 - - - - -
82,5 3,7 - - - - -
NC26 88.9 6,3 51 - - - -
95,2 6.5 5,2 - - - -
NC31 98,4 6,4 6.4 6,4 - - -
104.8 10,2 10,2 9,5 - - -
107.9 12,2 11,3 9,6 - - -
1143 13,0 11,5 9,7 - - -
NC35 1143 - 12,7 127 12,7 10,3
120,6 - 17,0 15,0 129 104 -
127,0 - 17,2 15,3 13,0 10,6 -
NC38 120,6 - 13,6 13,8 13,8 13,8 11,5
127,0 - 19,3 19,3 17,9 153 11,7
1333 - 22,5 20,5 18,1 15,5 11,8
1397 - 228 20,7 184 15,7 12,0
3'/, H-90 1206 - 121 12,1 121 12,1 12,1
1270 - 17,7 17,7 177 17,7 14,5
133,3 - 237 234 21,0 18,4 14,6
139,7 - 258 237 21,3 18,6 148
NC40 1270 - 15,1 15,1 15.1 15,1 15,1
1333 - 21,1 211 211 20,7 16,9
139,7 - 2786 26,2 237 21,0 17.1
146,0 - 28,7 26,5 24,0 21,2 17.3
1524 - 291 26.8 243 21,5 17.5
4H-90 1333 - - 174 174 174 17,4
139,7 - - 241 24,1 24,1 229
146,0 - - 31,2 30,1 27,2 23.2
152,4 - - 33,0 304 275 234
158,7 ~ - 33,4 30,7 278 237
4'/3 Reg 139,7 - - 21,5 21,5 21,5 215
146,0 - - 28,5 28,5 272 23,2
1524 - - 33,0 30,4 215 235
1587 - - 333 30,7 278 238
NC44 146,0 - - 289 289 289 253
1524 - - 354 32,7 29,7 25,6
158,7 - - 358 331 30,1 258
165.1 - - 36,2 334 30,4 26.1
4'/,FH 139,7 - - 18,6 18,6 18,6 18,6
146,0 - - 25,8 25,8 258 258
1524 - - 33,4 334 319 27,7
158,7 - - 379 35,2 322 28.1
165,1 - - 38,3 35,6 32,6 28.4
ITpuMevarue [IpuBencHsl MaKCHMAIbHblE 3HAYEHHH MOMEHTOB, KOTOPDIE
00yc.10BACHb TPOYHOCTBIO HUMME s Wi npoditieM pe3bdut
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Tabanua I11.14
MowmenTs! cBuHyunBarns (B kH-m) YBT

Tun Hapyxnpiit Buyrpennuit auamMeTp oTBEpCTHS, MM

HaMe

peasbut | JEHER TS| 635 | 714 | 762 | 825 | 889

NC46 146,0 24,5 24,5 24,5 24,5
152,4 324 324 31,1 283 - -
158,7 389 35,8 31,4 28,6 -
165,1 393 36,2 318 289 - -
1714 39,7 36,5 32,1 292 -

4'/,H-90 146,0 24,9 249 249 249 -
152,4 328 328 32,1 293 - -
158,7 39,9 36,7 324 296 - -~
165,1 40,2 371 327 298
171,4 40,6 375 330 30,1

5H-90 158,7 355 35,5 355 355 -
165,1 44,6 44,6 40,8 3738
1714 49,1 458 41.2 38,2 -
177.8 49,5 46,2 41,6 38,5 -

5!/, H-90 171,4 478 4738 478 473 -
1778 58,2 557 50,9 477 - -
184,1 59,7 56,2 51,3 481 - -
190,5 60,2 56,7 51,8 48,6 -

5'/; Reg 171,4 44,2 44,2 44,2 44,2 - -
1778 54,6 54,6 504 472
184.1 59,2 55,7 50,9 477 -
190,5 59,8 56,3 514 48,2

NC50 158,7 318 31,8 318 31,8 318 -
165.1 41,1 41,1 411 41,1 37,1
1714 50,8 49,7 45,0 41,9 37,5 -
1778 53,5 50,1 454 423 378
1841 54,1 50,6 459 427 38,2 -

5'/,FH 177.8 - 459 459 459 459
184,1 - 57,3 573 57,3 57,3 -
190,5 - 69,3 66,2 62.8 57,9 -
196,8 - 72,0 66,8 63,4 58,5

NC56 184,1 - 56,0 56,0 56,0 56,0
190,5 - 67,5 66,5 63,5 58,5 -
196,8 - 72,5 67,5 64,0 59,0
203,2 - 73,0 68,0 64,5 59,5 -

6°/s Reg 190,5 - 64,5 64,5 64,5 64,5
196,8 - 775 74,0 70,5 65,5 -
203,2 - 80,0 74,5 71,0 66,0 -
209,5 - 80,5 75.0 71,5 66,5

6/5 H-90 190,5 - 64,0 64,0 64,0 64,0 -
196,8 - 77,0 77,0 74,0 69,0 -
203,2 - 83,5 78,5 75,0 70,0 -
209,5 - 84,5 79,0 75,5 70,5

NCs1 203,2 - 76,0 76,0 76,0 76,0 -
209,5 - 90,5 90,5 90,5 85,5 -
2159 - 100,5 95,0 91,5 86,0 -
2222 - 101,5 96,0 92,0 87,0 -
2286 - 102,5 96,5 93,0 87,5 -
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[Ipogoaxenne tab1 I1114
Tun Hapyxrmiit Buytpenunii auaMeTp oTsepcTHs, MM
AHaMe
penbur | JENCE 17571 | 635 | 714 | 762 | 825 | 889
5'/, IF 2032 78,0 78,0 78,0 78,0 78,0
209,5 - 92,5 92,5 92,5 88,0 82,0
2159 - 103,5 97,5 94,0 88,5 82,5
2222 - 104,0 98,5 94,5 89,5 83,5
2286 - 105,0 99,5 95,5 90,0 84,0
2349 106,0 100,0 96,0 90,5 85,0
IMMpuumeyanne Cm npumeyanne x 1aba 1113
Tabawnua 1115
MowmenTsl cBHHunBanns (8 kH M) YBT
HapyxHblii Brytpenniit anaMeTp oTBEpCTHS, MM
Tun pe3sbst AHAMETP
YBT, MM 71,4 76,2 82,5 88,9 95,2
6°/s FH 2159 95,0 95,0 95,0 95,0 92,5
2222 111,5 111,5 106,0 100,0 93,5
228,6 116,5 112,5 107,0 101,0 94,0
2349 117,5 113,5 107.5 101,5 95,0
2413 118,5 1145 1085 102,5 95,5
NC70 2286 104,5 104,5 104,5 104,5 104,5
2349 123,0 123,0 123,0 123,0 123,0
2413 141,5 141,5 140,0 133,5 126,5
247,6 151,0 147,0 141,0 134,5 127,5
2540 152,5 148,0 142,0 135,5 128,5
260.3 153,5 149,0 143,0 136,5 129,5
NC77 2540 - 149,5 149,5 149,5 149,5
260.3 - 171,5 171,5 171,5 171,5
266,7 - 194,5 194,5 187,5 179,5
273,0 202,0 195.5 188,5 181,0
279.4 203,5 1970 190,0 182.0
CoeqnHEHNsT ¢ WPOKONPOXOAUBIM OTBEPCTHEM
7H-90 203,2 74,0 74,0 74,0 74,0
209,5 88,0 88,0 88,0 84,5 -
2159 100,0 96,0 91,0 85,0 -
75/s Reg 215,9 - 83,5 83,5 83,5 83,5
2222 - 99,5 99,5 99,5 99,5
228,6 - 116,5 116,5 110,5 103,5
2349 - 123,0 117,5 111,0 104,5
2413 - 1240 1180 112,0 105.5
7°/s H-90 228,6 101,1 101,0 101,0 101,0
2349 - 119,0 119,0 119,0 119.0
2413 - 1375 1375 137,5 1335
8/a 254,0 151,0 1510 151,0 1510
260,3 173,5 173,5 173,5 173.0
266,7 - 195,0 188.5 181,5 174,0
8/ H-90 260,3 - 157,0 157,0 157,0 157.0
266,7 - 180,0 180,0 180,0 180,0
Mpumevaune CM npumevanne k taba I11 13
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MomenTs! ceununBanus (B kH M) o6cammix 1py6

Tabaunua [1116

¥
3
8 =
E S
= v
o g ]
oo 4 2 =
- NeoaSSNR < E & 13 <o o mwoy nGE ~ARATRT
‘ KBS ol 1= © Elw| < ©ON b8 a0 22828
L AN ra L AN T A O O S ) © o = R T N TTTTT T
NOBVC by L 3 S 2|0 mm' m~ oo ~Ad ad il
ﬂ BFINC G = N el = N o wmns B22 SET22
5 e~ 2 = g Cw Voo
= x £
S : (&
= 7y8y0,.J6‘0.4“5M,4,7,6,8, = ao | B o~ wo owr MmO uoNR—
| TTESOTTISTET 0 g €E|218|TT 7T LT PTT UITIaT
5 %.4&/.94“34,9,%«.408,0’500 S S |EIZ| 2 oo bl SLL Gl b
- v ) Y Y WSS r o
£ g3
3 fa
= %
NNOTRHOILIIDOD Sy O
g |z E A e Y e o T T ] R 2 s i eod e ae~sRNT
g |Eo|  gTITTILNLIOTITIING 85 g8 Q|97 TECNT T IEITIT
= - 3 o & RN RO
= gin ool lanauwoowsscos I oy G|l k! o wda 7.##U M d
NN S ouNsmaageo @ o Sy e Fui g N
=R z
ik 2| EE
g8\ =
R o~ m.w B g Z
PR MO T s = ol IS
O, =
R 2 TUCCTRTES T @ e 22155 |Ixe vy nad adh oaIiSs
8 |S]|V|omooow=m—n— v g £S5 8E | OrN0 e oS 828 SHETNE
& |- FAEB RSN = = = 5g|3¢% T
= T £ = o«
< ,m - mﬂ 3}
—
=
- c2| EEE
~
&5 L) s 2% | B8
5> |ossegoosossoncegsg So| fEE|iils 23 o3 ¢
b NI T T T I~ PO O | = > 3 -
v ARSI ORI T RANNEOND = m Z2g | 2 5 & 2 =
=5, PR R B T2 X T R Far R T o R TR ity 5o ER R - - - —
=4 < © wm. =B
¥ - 23




Npoaoaxenne taba I1117
Jiametp Toamuna [pytna npoyHocTi Tl
TPY6, My | cTemkn, MM [T N80 C95 P110

1937 83 48-8,0 51-8,5 58-97 -
9,5 5,6-9,4 6,0-9,9 68-114 8,0-13,3
10,9 6,6—-11,0 7,0-11,6 8,0-13,3 9,3-15,6
12,7 7,8-13,0 8,8-138 9,5-15,8 11,1-18,4

2191 10,2 6,7-11,2 71-119 8,2-13,6 -
11,4 77-128 8,2-13,6 9,4-15,6 10,9-18,2
12,7 8,7-14,4 9,2-15,3 10,6-17,6 12,3-20,5
14,2 9,7-16,2 10,3-17,2 11,9-198 13,8-23,1

244,5 10,0 7,2 120 76-12,7 8,8-14,6 10,2-170
11,1 8,0-13,4 8,6—-14,2 9,8-16,4 11,5-19,1
12,0 8.8-14.7 9.4-156 | 108-180 | 126-210
138 10,4-17,3 11,0-18,4 12,7-211 14,8-24,6

273,0 11,4 78-13,0 8,3-13,9 9,6-16,0 11,2-18,7
12,6 8,7-14,6 9,3-15,5 10,7-17,8 12,5-208
13,8 - - - 13,9-23.1

298,5 124 9,0-15,0 9,6-16,0 11,1-184 -

339,7 13,1 10,2~16,9 10,8-18,0 12,5-20,8 -

Tabaunya IT118

MoMeHTBI CBHHYHBAHHA ofcaiHbix Tpy6 H3 cramm rpynn npovyHoctd C75, N80, C95,
P110 c pe3s6oli Tuma BAM (xaranor ¢pupmul «Bannoypexs)

duamerp To muena Cmgxi’g_ Jluamerp Toumua Cx{?{ﬁf{::_

TpyObi, MM | cTEHKH, MM wns, kH M TpY6Bi, MM | CTEHKH, MM vus, kH M

114,3 57 5,7-6,7 1778 8,1 9,0~120

6,4 6,0-7,0 9,2 10,0-13,0

6,9 6,0-8,0 10,4 11,0-14,0

74 7,0-90 11,5 11,0-14,0

8,6 7,5-9,5 12,7 13,0-16,0

9,7 8,5-11,0 13,7 14,0-17,0

10,2 8,5-11,0 15,0 140-17,0

10,9 8,5-11,0 16,3 16,0-19,0

127,0 6,4 6,0-9,0 193,7 83 9,0~12,0

7.5 8,0-11,0 9,5 10,0-13,0

9,2 11,0-14,0 10,9 11,0-14,0

10,7 13,0-16,0 12,7 13,0-16,0

139,7 7,0 7,0-10,0 219,1 7,7 9,0~12,0

77 8,0-11,0 8,9 11,0-14,0

9,2 10,0-13,0 10,2 13,0-16,0

10,5 10,0-13,0 11,4 14,0-17,0

12,7 16,0-19,0

168,3 7.3 10,0-13,0 14,2 17,0-20,0
8,9 10,0-13,0

10,6 11,0-14,0 244,5 89 10,0-13,0

12,1 12,0-15,0 10,0 11,5-14,5
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[Ipoacaxenue Taba I1118

Juamerp | Tonupia Cm{‘;{’f{f’:;_ Juamerp | Tomupiwa Cg’:{?{ﬁ‘{f{';;_
TpyObl, MM | CTEHKH, MM must, kH M TPYOBl, MM | CTEHKH, MM mus, kH M
2445 1.1 13,0-16,0 273 15,1 17,0-20,0
120 15,0-18,0 16,5 18,0-21,0
13,8 15,0-18,0 17,8 19,0-22,0
151 18,0-21,0 19,1 20,0-23,0

159 18,0-21,0
19,1 20,0-23,0 339,7 9,7 13,0-16,0
10,9 11,0-14,0
273 89 11,0-14,0 12,2 14,0-17,0
10,2 11,5-14,5 13,1 14,0-17,0

11.4 13,0-160
12,6 15,0-18,0 508,0 12,7 15,0-20,0

13,8 16,0-19,0
762,0 25,4 25,0-35,0

MomenTtsi cBuiBanns HKT ¢ pe3nboti 3akpyrienmoro npodnas no TOCT 633-80

Jnamertp Tpybnt, MM 48,3 60,3 73,0 88,9 101,6 114,3
MoMeHT cBuHYMBA-
nnd, kH M 0,5-0,8 0,8-1,1 1-1,5 1,3-2,2 1,6-2,8 1,7-3,2

IIpunoxenne 2

AJIPECA U TEJIEQ@OHBI IPEIIPUATUI 1 OPTAHU3AIINMN,
H3rOTABJHBAIONIMX BYPOBOI1 HHCTPYMEHT U OEOPY/IOBAHHE

[peanpustue, Teaeraitn,

OpraHH3aLS Anpec Tenedon TENneKC ®axke
0AO HI10 | 115114, r Mocksa, (095) 112168 (095)
«byposast  Tex- | ya JleTtHukosckas, 9 236-01-70| [onoto |959-67-11
HHKa»
Onutustit 3asoa | 403810, r Koroso, Boaro- | (84455) 310675 (84455)
BHUUBT rpajckas obn 2-38-42 Keap 2-38-42
IKcnepuMen- 140012, r Jlwobepus, Mo- (095) 112169 (095)
TaneHbll  3aBox | ckomckas oba, n/g 30 236-01-70| [Hdoaoto |959-67—-11
BHUUWBT HIIIT | 450062, r VYda, ya Koc-| (3472) 162807 (3472)
<«A3umMyT> MoHaBTOB, 1 Kopn 4 60-91-90 MyasT 43-11-52
OAO «CepKas-|355000, r Crasponons,| (8652) 223197 (8652)
HUIMHras» yn Jlenuna, 419 76-02-30 | HHMHraa | 76-09-97
0AO HITO 350063, r Kpacnoaap, (8612) 211552 (8612)
«Bypenue» yn Mnupa, 34 59-44-19 Byp 52-23-34
OAO  <«Boaro- | 443004, r Camapa, (8462) 214184 (8462)
Gypmaur» yn Tpoastenckas, 1 30-92-62 | Bmmmea | 30-23-72
OAO «KBAPT» | 420054, r Kazaus, (8432) - (8432)

yn TexHudeckas, 25 78-56-75 78-50-61

Dupma «RPI P-6728 Szeged, Budapesti| (1036-62) - 1036-62)
Ltd» (Phoenix |ut 10, Hyngary 6-67-54 6-69-34
Rubber Indus-
tral Ltd)
(6 <TAYPYC»)
Beurpus
AOOT  «Tax-{391000, r Psasaun, AOOT| (0912) - (0912)
TipeccMam» «TsxnpeccManr» 53-01-66 36-21-76
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Ilpononrxenne npua 2
IMpeanpusriue, Tenerafin, o
OpraHIIALNA Anpec Teredon |~ - eie Dakc |
AO «Cuneprus» |614014, r lepmp, (3422) - (3422) |
ya Hoposssaruuckas, 57 60-23-01 67-22-80 |
000 «®Pupma |r Mocksa, y1 Crpoureneft,| (093) - (093)
«[logaemuedre |1 6, xopn S5 133-97-40 133-97-40
rascepBHCH
OAO «Toprosuii|427410, Yamyprus, (34145) - (34145)
OM «Botkin-|T BoTxuHck, a/s 21 6-55-92 2-36-36
ckuit 3aBoa»
OAO «Kapnar- (77309, Ykpauua, r Kanyw,| (03472) - (03472)
HedTemam» Wsano (Dpankosckas  oba,| 2-73-21 2-26-79
1 Msano-@pankosckas, 24
OIVYI «Bopo- {394055, r Boponex, ya Bo-{ (0732) 153159 (0732)
HeXCKMil Mexa  |polliiosa, 22 34-84 01 Y1po 36-80-15
HIfYeCKHI 3aBog»
Dipma «YKOM» 1426063, r Woxenck (3412) - -
23-91-74
OAO <Hedre- 109004, r Mocksa, (095) - (095)
?{H» 1 B Kommynncrimieckan, 177912 25-48 274-01-18
@ «Ilakep» [452606, r Oxrabpuekui, (34767) - (34767)
ya_Cesepras, 9a 5-34-68 5 34-68
OAO «IlaBnoB- |617143, mnoc [IlamnoBcxkmii,| (34278) 634653 (34278)
ckuit MamzaBoa» |Odvepckuit paiton, Ilepmckas| 2-35-81 Porop 2-33-45
oba, y1 Tpyaa, 1
HIII «Cubbyp- (6250231, r Tiomenb, (3452) - (3452)
Mamr» ya1 Berepanos Tpyaa, 58 a,| 29-74-25 29-74-24
a/s 2997
AO «Ypanbyp- |623070, moc Bepxmume Cepn-| (34396) | 348252 | (34396)
Malr» rit, Ceepanosckas 061, 2 52-12 Bbyp 2-10-78
yn Bosogapcxkoro, 10
[epmckuit umn-(614000, r ITepms, yn Kap (3422) 134263 (3422)
HUWDb MHHCKOTO, 24 25-23-81 | Cratop | 25-47-67
OAO «Kynryp |617470, r Kynryp, Iepmckan| (34271) | 634419 | (34271)
ckuit maumo-  |ob1, yn Tlpoceewenis, 11 3-36-45 Ipanur | 3-37-69
CTPOUTEIBHBII
3aBOf»
[T «BHUTHW» [105118, r Mocksa, llocce| (095) - (095)
IUTYy3HacToB, 36 273-37-07 273-55-38
HIOI  <Hedre (614022, r Tlepms, y1 Tau | (3422) - (3422)
ra3TexHuKa» kncrtos, 11 25-22-08 25-22-08
3A0 «3apon|193144, r  Canxt-Tlerep-| (812) 122215 (812)
«Hamepon» 6ypr, y1 Hosropoackas, 13 |271-16-01| IZMRN |271-16-01
RU
3A0 «Cub 443022, r Camapa, 3aBo-| (8462) - (8462)
Tpeita Cepsuc» |ackoe mocce, 18 92-69-45 92-66-67
(3A0 CTC)
AO «Mxnedre- [426063, r Mrkesck, (3412) 255146 (3412)
Mal» ya Opmxomn(mlae 2 75-59-79 Cuer 76-08-60
Iepmckuit Ma 614014 r [lepms, n/a (3422) - (3422)
IWHHocTpoltTe - |P 6360 36-33-75 65-15-35
HBlft  3aBOA MM
Jlenuna (Morto-
BIITHXA)
OAO «Hedrano-|452950, BankoprocTaH, (34713) - (34713)
ro u rasosoro Ma |r Hedrekamck, yr Marucr- | 2-22-83 2-14-53

IHHOCTPOCHHUA»

panbHas, 19
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[Ipoaoaxenne

npua 2

[peanpusTie,

TeneTaiimn,

-

OpraHHdalis Anpec Tenedon TeseKc Daxe
0OAO <«BHUWHNT-}1443069, r Camapa, (8462) - (8462)
HedTh> yn Aspopw, 110 63-01-16 63-57-06
3A0 «Ilommep {r Mocksa, Terepunckuit| (095) - (095)
Maun nep, 12/2 915-30-98 915-05-10
0AO «M1mim-{453210, r Mnrumbai, (347-94) - (34794)
Galickuit  mammn-(yn1 B XmeavHunkoro, 2 2-26-70 2-21-34
HOCTPOMTE THHHI
3aBOJ»

QAO <«XaasbkeHn-|352671, r XaapbKeHCK, (86152) 211622 (86152)
ckuit Mamsasod» |KpacHomapckuii kpait, 9-18-50 Y3op 9-18-50
yn Ilpomeicnosas, 24
OAO  <«Kpacno [350078, r KpacHoaap, (8612) 211357 (8612)
nxapckuii 3asoj|lllocce Hedrsanuxon, 37 54-26-83 | Poauma | 54-17-72
«Hedremam»
no «benapyc-|246003, r [omess, yn Po{| (0232) 110169 (0232)
HedpTb» rayesckas, 9 52-66-32 Qaken | 55-08-14
Cymckoe  HITO[40004, Yxpauna, r Cyms,| (05400) 174129 -
M Dpynae yn Toprkoro, 58 4-11-08
Taranporckuii 347928, r Taranpor, Poc-| (86344) 298202 -
MeTaTTypruye ToBcKaa o061, ya 3aso-| 5-03-02
CcKHil 3aBo] ackas, 1
Cumnapcknit 1py6-|623401, r Kamenck- (34378) 348416 -
HBIIT 3aBOK Ypanbckiit, Cpepaokckas 6-32-73
ob1, 3aBoackolt mp, 1
Opckuii mawHo (462406, r Opck-6, Open-| (35372) 144513 -
CTPOMTEABHBI 6yprckas obn, ya Kpyn-| 9-02-52
3aBOA ckoft, 1
OAO «Toumamr» (83007, Ykpauna, r [oueux,| +38 (062) - 38 (062)
y1 Kmypa, 1 332-82-89 332-82-89
Toprosetit  10ov|109240, r Mocksa, (095) - (095)
«Pyccxult  amo-|ya Hukonosmekas, 13, 777-04-04 777-49-20
MIHHeBbIT 3aBoa» [cTp 1
OAO  «Vxbym-|341200, r Mukenck (3412) - -
Mall» 23-91-74
OAO  «Boincyn-{607067, r Bukca-7, Hioke-| (83177) 651401 (83177)
ckuit  Merantyp-|ropoackas ob1, y1 Jlenuna| 9-39-85 Bocxon 3-26-75
THYeckuil 3aBoi»
OAQ «Cepepcknii(624090, r [Mo1esckoil| (34350) 348873 (34350)
Tpy6Hmit 3asoa» |CepiioBckas oba, 3-39-50 Jly4 3-31-97
yia Bepumnnra, 7
Yerabunciait 454129, r Yeasaburck, (3512) 124113 (3512)
TpybonpoxaTHuit |y1 MamnrocTpoure teit, 27 | 55-74-32 Tepb 55-74-32
3aBop
OAO «Bomxcknit|404119, r Bomaxckuit, Bo1 (8443) 310122 (8443)
TpyOumiit 3aBoa» |rorpaickas 061 25-72-76 25-72-76
OAO  «Hinkne [49081, Ykpanna, r [Juen-| (0562) 143217 -
AHenpoBcKHit ponerposck-60, y1 Crote-| 20-73-03
Tpybonpokathuii |Topa, 21
3aBOI»
0OAO «Iepso-[623112, r Tlepsoypatsck,| (34392) 348715 -
yPalsckiil Hoso |CBepa10BCKast 001 55-96
TpyOHbiil 3apods
OAO CIT </lar-|367008, r Maxauxaia, (8722) - (8722)
Hedrbungyctpuss» |y1 Fenepara Tankaesa, 75 | 68-03-38 68-03-56
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[Tpopnonxenne

npunt 2

1a, 138

[Mpeanpusrie, Teneraiin
oprans3anus Aapec Texedon TeJeKC Daxe T
3A0 «PUTI3K-[119991, r Mocksa, Jlenin- (095) - (095)
IMMOJIUCHUI» ckuif npocnexr, 63/2 424-77-10 424-77-14
AO <«Puxoct» 141350, r Xotbkobo, Moc- (095) - -
KOBcKas 00.1 584-55-11
AO «¥YamypT- 426057, r Mxkesck, (3412) 255164 (3412)
HedpThb> y1 Kpacxoapwmeiickas, 182 | 65-74-29 | Hedts | 78-40-48
3aBoa um Wlay-{192102, r Cauxr-llerep- (812) - (812)
MsHa 6ypr, y1 Canoma, 51 166-63-22 166-26-86
3A0 <«Pocdraekc» [443010, r Camapa, ya1 Kyii-| (8462) - (8462)
*|6bimena, 145, o 225 32-94-12 33-06-38
OAQ «Ypai- 454139, r Yeanbunck, (3512) 124842 (3512)
JIYKrpybmam»  |ya Hosopoccuiickas, 30 53-58-77 Bauk 53-58-72
OAO «Dumnt»  [121087, r Mocksa, (095) - (095)
ya1 bapkiag, 6 142-14-61 142-55-65
OnvitHbili  3aBoa|443042, r Camapa, y1 DBe-] (8462) 214855 (8462)
«Hedremams» nopycckas, a/a 3775 30-91-50 Maker | 30-91-30
OAO «3/JIEPU» (199178, r Cankr-Iletep- - - -
6ypr, 12-s 1uHus, 13
PHIIYTl  «Ceiic-{246020, r Tomexs, y1 Baa-| (0232) - (0232)
MOTEXHIKa» aumiposa, 16 44-64-55 49-71-02
OAO «Hedma» [443042, r Camapa, y1 Dbe-| (8462) 214855 (8462)
nopycckas, a/sa 3775 30-02-23 Maker | 30-02-14
000 «MHedre-1350051, r Kpacroaap, (8612) - (8612)
rasmatti-TexHo-  {y1 BiwHskosod, 1/8 60—82-05 60-84-59
10T H»>
CIl <MCOT» 426057, r Uxkenck, (3412) - (3412)
ya1 KpacHoapwmeiickas, 182 | 31-33-68 78—40-48
CIT 3A0 «¥Ya-|426057, r Mxesck, (3412) - (3412)
MypTckMe  jnoJ0-|yn Kpacwoapmeiickas, 182 | 48-32-98 78-07-97
Ta»
AnexkcHHCKHI 301340, r Anexcun, Tyas-| (08753) 253708 (08753)
Ximudeckuil KOM-|ckast 061, n1 [lobennt, 21 3-51-49 Ypan 2~-43-05
OnHat
OAO  «Huxue-[423574, Tatapcran, r Hiok-|  (8555) 724620 (8555)
KaMckHeTexuM» |Hekamck-4, a/a 50 37-54-46 Masx 37-77-10
AOOT «banakos-[213800, r Batakoso, Capa-| (84570) 241411 (84570)
CKMe BOTOKHa» ToBckast 061, Capatosckoe| 9-76-10 Xumus 2-49-80
wocce, 2
Bomxkckuit  pere-|400103, r Bomkcxuit, Boa-| (8443) - (8443)
HepaTHOWMHOpE- |rorpaickast 0b.. 22-39-92 22-30-37
MONTHBIN 3aBOX 25-68-92
Caoassas  ¢ab-[189630, r  Cauxr-Ilerep-| (812) 821253 (812)
pHKa 6ypr. r Koamuxo, npocn |484-92-36| Bomepo |484-18-88.
Jlennna, 101
Yexonsckitit  pere-[142300, r Yexos, Mockos-| (09672) - (09672)
HepaTHBI 3aBoA  [ckas 06, y1  Yexoma,| 7-32-54 6-13-35
0 6
Kunesckas ¢upwal252080, r Kies, y1 Ppys- (044) 131092 (044)
«®apMan» 3e, 74 417-98-67 3 417-60—49 |
AOOT  «Open-[460023, r Openbypr, (3532) 144147 (3532)
6yprckiit  3aBoa|y1 MHctpymeHTathuas, 5 44-92-62 Pexa 44-72-39
PTH»
OAO  «Kpacumii{198020, r Caukt-Iletep-| (812) - (812)
TePYroJbHHKk» 6ypr, Ha6 ObBoanoro kaHa-| 251-26-97 251-31-48
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lpononxenue npua 2
Ipeanpusitue, Tenerafin,
opraHu3alus Aupec Tenedon TeJleKce Daxc
MO «Mocctpoii-|141004, r Mutamu, Moc-|  (095) 346513 (095)
1aCTMACC» KoBcKkast 06a., y1 Cunukar-|583-73-51,| Paapyra |583-98-64,
uag, 19 583-08-91 583-67-04
3aBon  coaoucthix|195248, r  Cankr-llerep- (812) - (812)
MAaCTHKOB 6ypr, occe PeBomouny, 84 227-96-22 520-46-38
3A0 «HMpanteen-|141250, r. Hsanteeska,| (095) 846117 (095)
cknit TpukoTaxs» |MockoBckas obn, Mabpuy-| 584-23-61| Jlockyr |584-23-61
HbIT mp-a, 1
AO «CK-TIpe-|113114, r Mocksa, (095) - (095)
Mbep» ya Jletnukorckag, 9 236-01-70 959-67-11
Yepkecckoe  xu-|357100, r Yepkecck, Cras-| (87822) 297119 (87822)
muueckoe 110 ponoanckuit kpaii, y1 Cso-| 4-29-79, Jlax 4-00-93
6oani, 62 4-46-48
I'ybaxunckuit 618290, r [Iybaxa, llepm-| (34248) 634215 (34248)
KOKcoxumuyeckiil{ckas obx, ya Toprosas, 1 2-06 -83 KocsBa 2-13-72
sapon [10 «Me-
TaHOJ»
Tokposcknit  3a-|601120, r [lokpos, Bramn- - - -
Box Ouonpenapa-|Mupckas 061
TOB
OAO «Tatnedtu»|423200, r Byry:ipma, (85514) - (85514)
y1 M }I;v;mwm 3 3-45-79 3-41-49
CubiedreaBToMa- 625014 r Tiomens, yn Ho-| (3452) - (3452)
tuka UTID BaTopos, 12 21-07-50 21-13- 39
OAO «ITpomras» (117420, r Mocksa, yn Ha-| (095) - (095)
MeTKHHa, 6 504-43-70 504-43-70
HO® «BYPUT» [115114, r Mocksa, y1 Jler- (095) - (095)
HHKOBcKas, 1 9 235-20-67 131-51-09
OAOQO «Hedre- 625003, r TiwomeHs, (3452) - (3452)
Malll» ya Boentas, 44 43-28 19, 43-22-13,
43-99-10 43-22-39
OAQ «OupitHbiit 625014, r Tiomenn, yn1 Ho-[ (3452) 235231 (3452)
3aBOJ «D.1eK- BaTOpOB, 12 21-19-35 CBaM 21-16-36
.II:F(D HITO «Kap- (630000, r Hosocubupck, - -
Goaut» ‘)5”11 1Cu6upnxoa-l‘aapneﬁuea,
HI1O «Kapbo- 650620, r Kemeposo, 26-31-55 215155 -
AT» ya Jlyaymo6ss, 1 IIPECC
Canxt-Ierepbypr [193019, r  Cauxr-Ilertep- - - -
[131T Tpecta 6ypr, npocit OO6yxoBckoit
«JlensTopceipee» |obopolsi, 13
OAQO «Ypaamaw-(620012, r. Exarepuubypr,| (343-2) - (343-2)
3aBOJI» na [lepsoil maTiIeTkn 37-12-29 34-46-63
OAO «Boarorpan-{400075, r Bonarorpan, (844-2) 117232 (844-2)
cknit 3asox Gypo-{Ilocce Asiatopos, 16 35-57-175 Maket 35-85-11
BOIf TEXHHKH»
HAOOT «Tyitma-|452600, r TyitMasnes, (347-2) 662618 -
IMHCKHIL aaBoa|ya lopekoro, 37 5-20-20 JlaBa
«XuMmas»
AOQOT «leomam» 306530, r Ulurpw, Kypckas| (071-45) Cranok -
o6, yn KpacHas, 54 9-05-19
9-05-00
3A0  «Mamo-|620000, r Exatepunbypr,| (343- 2% 221114 (343-2)
CTPOHTE/IbHBIN ['CII1-492 20-83-33 Tanpk 20-83-62
3aBoa M Bopos-
|cxoro»
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llpoaoaxenue npuna 2
IlpeanpusaTie Te.1eralin ]
OpraHM3aUMsA Aapec Teaecpon Tes1eKC Dake
[T  «HUwmbait-1453210, Bamkoprocran,| (347-84) ~ ~
ckuil 3aBoA Hed-|r Unméait, y1 Habepex-[ 23-949
TENpOMBIC.I0BOr0 |Has, 7 24-814
obopynopanis»
AO <«Kpacubsiit 453113, BawkopTocTan, (347-3) - (347-3)
nposeTapuits r Crepanrtamak, Crepan- 26-36-23 26-30-00
GasteBCKIiT TpakT, 29
HIIAK «Panko» |109316, r Mocksa, Ocra-] (095) 111366 (095)
nosckuit np, 13 276-96-91 Byp 276-96-70
AQ «Hmxeropon-|603052, r Hmknuit Hosro-| (831-2) - ~
CKHIT Maunio-|poa, Copmosckoe wocce, 21 | 46-83-32
CTPOMTETBMBII
3aBOJ>
OAO  «Tiwomen-|625048, r Tiomenb, (355-2) - ~
ckuil  cypoctpon-ly Hosropoackas, 10 36-99-42
Te TbHBIIT 3aBOJ»
OAO «Koctpom-{156604, r Kocrtpoma, yx| (094-2) 129105 (094-2)
ckoil 3aBoa|Boksatsnas, 54 53-04-82 Tpoc 53-07-91
«CrpoiimaititHa»
locyaapctBennuit (193012, r  Cauxr-Ilertep- (812) - (812)
ObyxoBckuit 6ypr, npocn Obyxogckoit| 267-91-97 262-01-87
3aBog AO3T «lle- Oyg)opoubx, 120
Tepoit.IcepBiCcy
AO  «IlepBoMaii-|393700, Tambobckas o6a1| (075-48) 226161, (075-48)
CKXHMMauI» noc Tlepsomaiickuil, 21-089 226318 21-326,
ya llkoashag, 9 21-527 Moauus 21-516
0OAO «Komnpec-|350761, r Kpacioaap, Poc-| (861-2) 211290 (861-2)
copHbIi 33BOfI»  |TOBCKoe wocce, 14/2 54-06-15 Kpﬁcnoaap 54~66-02
01ra
AO «Komnosuts |614038, r. [lepmp, y1 Aka-| (342-2) - (342-2)
nemiika Beaeneesa, 28 513-24-99 513-20-28
0OAQ  «Motosu-{614014, r [lepms, (342-2) 134110 (342-2)
TMXHHCKHe 3aBo-|y1 1905 r, 35 36-73-03 Craib 65--82-01
st — T «Hed-
Tebyp»
AO  «Kuposckuit 198097 r Cauxkr-Ilevep- (812) - (812)
3aBOMI» 6ypr, np Crauek, 47 183-82-02 252-04-16
OAO HTIO «MUc-|614038, r Ilepmsb, y1 Aka-| (342-2) 134162 (342-2)
Kpa» nemuka Beaeneesa, 28 72-81-18 [NOTA RU} 72-81-76
QAQO  «Cranko-{300002, r Tyma, yn Mocu-| (0872) 253181 (0872)
TeXHHKA» AK|Ha, 2 36-95-63 Tyna- 36-96-22
«Tyaamamzapoas nputbop
MHIT3K 400081, r Bo1trorpaz, (844-2) 117382/2 | (844-2)
ya Kaieranosa, 5 30-61-67 K11 30-61-67
MHII3K
[TO «Bapputkaani» 400071, r Boarorpaa, (844-2) - -~
npocu MM JleHiua 78—-14~-50
3A0 «Bypmam» (113054, MockBa, 5-it Mo- (095) - (095)
HeT4KORCLINT rep, 20/1 959-27-43 953-08-69
235-04-69
[IKB «Tutan» 400071, r Bonrorpas, (844-2) - (844-2)
npocn Jlenuua 75-85-07 79 04-13
OAQ «Ueanbun-1454010, r  Yenadunck] (351-2) - (351-2)
CKHll 3aBoa|QAO «OHII «Cranko-| 52-54-61 52-54-61
«Ctankomani» Mau»
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lipoaoaxenne

opun 2

BEpCH»

Ipeanpusitie, Teseraiin,
OopraHM3auus Anpec Teaedon TeJeKc Daxe
Cesmaunpes- 164500, r. Cesepoasunck,| (818-46) = (812)
npuATie Apxanrensckad obn, Ap-| 9-48-02 164-23-66
XaHreJbcKoe mocce, 58 BOX NTC
Kom6unat «3nex-[620045, r. Csepanosck-43,) (343-42) 221210 (343-42)
TpoxuMIpubop» | 1eKTpoxuMnpioop 2-44-12 Pagap 2-44-12
2-43-73 2-43-73
AO  «Yexoscknii|142300, Mockosckag o061, (096) 205603 (095)
3aBoi  «JHepro-|r Yexop-4, ya larapuna, 1 | 72-72-25 Knanan |[291-42-81
Maui» 72-72-16 291-86-65
AO «DMC-1625017, r Tiomens, (095) - (095)
CubHedrreras- yn Hmckas, 105, 288-96-88 974-21-33
Malll» 103473, r Mocksa, 974-21-3
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