201792678 Al

(19) EBpa3uinckoe @) 201792678 3 Al
naTeHTHoOe
Be4gOMCTBO
(12) OITMCAHHUE U30OBPETEHUS K EBPASUNCKOU 3ASABKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. BOID 47/02 (2006.01)
2018.09.28
(22) [ata nonaum 3aaBku
2015.11.02
(54) MHOI" OYPOBHEBBII CKPYBBEP C HECKOJIbKUMM 3ATOILISIEMBIMUA
MPOMBIBOYHBIMHA HACAJIKAMUA
(31) 62/169,856 (57) Hacrosiiee n300peTeHre OTHOCHTCS K KOHCTPYK-
(32) 2015.06.02 [IMH TIPOMBIBOYHON HACAIKH, TOPU3OHTAIbHAS OpH-
(33) US SHTAMsI U IKCIUTyaTAlOHHbBIE XapaKTePUCTHKH KO-
(86) PCT/CA2015/000563 TOPOM TIPH 3aTOIUICHHUH KHIKOCTBIO MTO3BOJISIOT BbI-
(87) WO 2016/191846 2016.12.08 TIOJTHUTh MOKPYIO OYHCTKY B HECKOJBKHX 30HAX B3a-
(71) 3assurens: HUMOJIEHCTBHS C PA3IMIHBIMU HEHTPATH3YIONMMHE pe-
MNACH®UK I'PUMH TEXHOJIOT'HUEC areHTamMu. BO3MOXXHOCTh HCHOJIB30BAaHHS HECKOJIb-
HHK. (US) KHUX IIPOMBIBOYHBIX 30H MOBHIIIACT 00ITYT0 3 (hekTHB-
(72) Wsobperatens: HOCTh yIaJCHUs 3arpsA3HAIOMINX BEIIECTB IyTEM H0-
Mikaennan Kenner [ixeiive (CA) OaBICHHS B CHCTEMBI YAAJICHHS TBEPIBIX YACTHI U
KHUCIIBIX Ta30B 30H JOOYKCTKH, [JI€ OCYLICCTBILSICTCS
(74) nNpeacrasuTens: B3aMMOJICHCTBHE C pearcHTaMM, WM MyTeM pPaCIId-

SIBkuna E.B. (RU)

pEeHUS NHUana3oHa 3arpsA3HSIOIINX BELIECTB, yaanse-
MBIX TIpH paboTe C OPYIMM HEHTPATU3YIOIIUM pac-
TBOPOM, HJIH ITyTE€M COYETAHUS 3TUX PEKUMOB pado-
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MOH HacaJKu, MO3BOJISICT JOCTHTHYTh BBICOKHX yPOB-
Hell 9 PEeKTUBHOCTH yaaleHHsI HECKOJBKUX 3aTrpsi3Hs-
IOIMINX BEIIECTB, YTO CHIDKAET 3aTPaThl M YCTPAHSET
CJIOXXHOCTH, CBSI3aHHBIE C PA3MEIICHUEM HECKOJIBKUX
YCTPOMCTB, KOTOPBIE 3aMEHSET IIpeIaraéMoe yCTpOo-
cTBO. [ 'a30npOMBIBAaTENH C 3aTOMIISIEMBIMH HACAAKAMH
MOTYT IPUMEHATHCS IS YIAJICHUS 3arPSI3HAIOMINX Be-
IIECTB MX JBIMOBBIX Ta30B, 00pa3yIOINXCs IPH CHKHU-
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MIPOLIECCax, COMPOBOXKAAIOIINXCS 00pa30BaHUEM IIbI-
JIM, 3a11aX0B M KUCIIBIX Ta30B.
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MHOI'OYPOBHEBBII CKPYBBEP C
HECKOJIBKHUMH 3ATOIVIAEMBIMHA ITPOMbIBOYHBIMHA HACAJIKAMUA

OBJIACTb TEXHUKU U30BPETEHUA

Hacrosimee n3o0peTeHne OTHOCUTCS K YAAJIEHUIO BBIOPOCOB BEILECTB, 3arPsI3HSFOIINX
BO3AYX, B YaCTHOCTH, K YCTPOMCTBY IJIs1 IPOMBIBKU ra30B OT HECKOJIbKUX 3arpsi3HSIEOLINX
BEILECTB.

U3BECTHbBIM YPOBEHb TEXHUKH

BriOpochl  BemmecTs, 3arps3HAOMUX atMochepy B pe3ysibTaTe CXKUTAHUS YIS,
TBEPABIX OBITOBBIX OTXOIOB M OMOMACCHI, & Tak»Ke BBIOPOCHI B aTMoc(epy B pe3ysbrare
XUMHUYECKHX W TMPOMBIIIJIEHHBIX MPOIECCOB BCe OOjbine W OONbIIe OTrpaHUYUBAOTCS
rOCYJapCTBEHHBIMH MPUPOTOOXPAHHBIMH BEIOMCTBAMH B PE3YJITATE BO3POCIIUX 3aMPOCOB
o0mecTea B OTHOLICHHH OXPAHbl OKPYKAIOIIEH Cpenbl, CBSI3aHHBIX C JOCTHIKEHUSMU B
00JJacTU TEXHOJIOTHI CHIDKEHHS] CTETEeHU 3arps3HEeHMs], IMO3BOJISIFOIIMX BBOIUTH OoJiee
cTporue craHaapTel. OrpaHWYEHUs] Pa3jIMYAIOTCS B 3aBUCUMOCTH OT CTPaHbI, PETHOHA H
OJIM30CTH UCTOYHUKA 3arPsI3HEHUST BO3yXa K HACEJCHHBIM MTYHKTaM. DTH HOPMBI HAIleJICHBI
Ha I[OUPOKHUHA AHMAMa30H MOOOYHBIX MPOAYKTOB CrOPAHUs, BKJFOYAs TBEPAbIE YaCTHIIbI,
KUCJIbIE Ta3bl, TAKHE KaK JHOKCUI Cepbl, XJIOPUI BOAOpoaa U (TOpHUI BOAOPOIA, a TaKXKe
METaJlTbl, TaKHe KaK PTYThb, a TaK)Ke TPYMIbl METAJUIOB, M3BECTHbIE CBOMM BPEIHBIM
BO3EICTBHEM Ha 37J0POBbE UeoBeka. MHOTHE CUCTEMbl CHIDKEHUS CTETICHH 3arpsi3HEeHUs,
UCTIOJIb3yeMbIE€ B HACTOSIIEE BPEMsi KOMMYHAJIbHBIMH CIIy>KOAMH M B TPOMBIIIJICHHBIX
npoiieccax, pa3padaTbIBAINCh, HAYMHAS C BBEIEHHUS MEPBBIX MPUPOIOOXPAHHBIX HOpM. B
3TUX YCTPOMCTBAX HCTOIB3YIOTCS U3BECTHBIE XUMUYECKHE U MEXaHUYECKHUE MPOLIECCHI IS
yIaJIeHUs] U3 TIOTOKOB Ia3a 3arpsi3HSIOLINX 3JIEMEHTOB, KOJUYECTBO KOTOPBIX PETYIUPYETCS
HopMaTuBaMu. JKecTkre OrpaHUYeHUsi Ha BBIOPOCHI, NEHCTBYIOIIKME B HACTOSIIEE BPEMs, a
TaKXkKe eme Oojee JKeCTKHE OTPaHHUYEHHs, HAXOIIIIMECs Ha PACCMOTPEHHHM M elle He
BBEJICHHbIC B JEWCTBUE, TPEOYIOT aJbTePHATHUBHBIX TOAXOAOB. OJTHU alIbTEPHATUBHBIE
MOIXOAbl MPENyCMATPUBAIOT BHECEHHE YTOYHEHHH K CYIIECTBYIOIIMM TEXHOJIOTHSIM C
I[EJTBIO MOBBIMIEHUS UX 3Q(EKTUBHOCTH B YACTH YAAJIEHUS 3arPS3HSIOINX BEIIECTB.

BrIOpOCHI, BO3HUKAIOIINE B PE3YJIbTATE CXKUTAHUS AU3EIHHOTO TOIUIMBA HA MOPCKHX
Cydax W i BBIPAOOTKHU 3JIEKTPOIHEPTHH, TAKIKE OTHOCATCS K PEryJIMpyeMbIM BBIOpOCAM.
Cyma 11t mepeBO3KM TeHEepalbHBIX TPY30B M  KOHTEHHEPOB, OCYILIECTBISIOIINE
TPAHCTIOPTUPOBKY TOBAPOB JJIsl MEKAYHAPOIHOM TOPTOBJIH, CXKUTAIOT OYHKEPHOE TOILINBO,

conmeprkaiiee cepy B koaudectBe oT 2,5 no 2,7%. Kpome Toro, Mopckue aHU3EIbHBIE
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ABUTATEN BBIIEISIOT OOJIBIIOE KOJWYECTBO 30Jbl, CAKU M HE CrOPEBINEro TOILIMBA,
BbIOpachIBAEMOro B atMoc(epy HaJl MHUPOBBIM OkKeaHOM. KomuecTBO BBIOPOCOB Cepbl U
TBEPAbIX YAaCTUL] TMPEBBIIAECT TMpPEAebl, IOMYCTUMbIE MPUPOAOCOXPAHHBIMU HOPMAaMHU,
PeryJIUpYIOLUMH  JesTeNbHOCTh Ha cyme. Hopwmbl, peryiaupyromue BbIOPOCHI B
TEPPUTOPUAJTIBHBIX BOAAX, a TaKXe Ha TEPPUTOPUM TMpUYaia yCTAaHABIMUBAIOTCS
PErMOHAJbHBIMU W HALUUOHAIBHBIMM  NPUPONOOXPAHHBIMH  BEIOMCTBAMU, a B
MEXKIyHAPOAHBIX BoAax — MexnyHapogHol Mopckoil opraHuzauue. K gocTynmHbM
BapHaHTaM, KOTOPbIE TO3BOJISIIOT BBITOJHUTH TPEOOBAHUS 3THX HOPMATUBHBIX IOKYMEHTOB,
OTHOCHUTCSI BHEAPEHHNE TEXHOJIOTUN MPOMBIBKU HJIM 3aMEHA UCTOYHUKOB TOILJIMBA JJIs1 CYJIOB
HA UCTOYHUKHU MAJIOCEPHUCTOTO TOTLIUBA.

BrieykasaHHble TEXHOJOTHU CHIKEHHS] BHIOPOCOB B MPOIIECCE CIKUTAHMS B IEJIOM
MOJKHO Pa3[eNUTh HA MOKPBIE U Cyxue CUCTeMbl. CyxHe CHCTEMbI UCTIOJIb3YIOT Pa3InYHbIC
TEXHOJIOTHH, YTOOBI PEIUTh MPoOIeMy yIaleHUuss KUCIbIX ra30B U TBepAbIX dactuil. Cyxas
necyab(pypu3anus JbIMOBBIX ra30B OOBIYHO OCYIIECTBIISIETCS ¢ MMOMOIIBIO TAKUX YCTPOWCTB,
Kak OamleHHas pacmbUINTeNbHAs cymrmika. Cpenu CHUCTeM OYHCTKH OT TBEPIBIX YaCTHUII
Hauboyiee PacCIpPOCTPAHEHHBIMU SIBJISIIOTCS PyKaBHbIE (DUIBTPBI U 3JIEKTPOCTATUYECKHE
OCaUTENN.

MOoKpbIe CUCTEMBI, MPUMEHSIEMBIE JIJIS OYMCTKHU JbIMOBBIX ra30B, OOPA3yIOIINXCS TPU
CropaHuH, OOBIMHO MCIOJB3YIOT BOAHYIO CYCIIEH3MIO, COMAEPIKAIIYIO IIEIOYHON MaTepua,
TAKOH KaK W3BECTHSK, U3BECThb, ralleHas W3BeCTh WM OOOTralleHHas U3BECTb, B KaueCTBE
HelTpanusyrouiero arenta. CUCTeMbl MOKPOW OYHCTKH HCIOJB3YIOT HECKOJBKO CIOCOOOB
IUTsl OpTaHU3aLMK B3aUMOJIEUCTBUS MEKIY BOAHON CYyCIIeH3UEN U 3arpsi3HEHHBIM JbIMOBBIM
razoMm. [IpocToif MOAXOM WCMOJB3YET PACHBUIUTENd B PACHbLUIMTEIbHON OAalllHe WIn
AQHAJIOTUYHOE YCTPOMCTBO IJIsl paclpenesieH!s] CyCIIeH3UH B JbIMOBOM T'a3e, 4TOObI YIAJIUTh
OUOKCHIT Cepbl, XJIOPUI BOIOpoAa M (PTOPUA BOAOPONA MyTeM PEaKIMH C CyCHeH3ueHd ¢
o0OpazoBaHHEM COEIUHEHHH Ha OCHOBE KaibLUs. B3anMonelcTBIe MKy ABIMOBBIM Ia30M
U pachbUISIEeMON CyCIeH3Uel SIBIISIETCS] JOCTATOYHO OOBIMHBIM IO CBOEMY XapakTepy U He
CTOJTb 3(Q(PEKTUBHBIM, KaK CHCTEMbI MPUHYIUTEILHONH MOKPOU OYHCTKH.

B cucremax mnpuHyIUTENBbHONH MOKPOW OUYMCTKH HCTOJNB3YIOT KOHCTPYKTHBHBIC
MOAXONbl, OCHOBAaHHbIE Ha HArHETAaHWU [BIMOBOTO ra3a B IIEJIOYHBIE PEAreHTHI,
conepsKammecss B BOOHOU cycnieH3ud. KOHCTPYKLMS 3TUX CHUCTEM CO3AaeT TypOyJIEHTHYIO
30Hy pPEaKIUH, YBEJIUYUBAIOMIYI0 BpeMsl peakuud © OO0eCNedHBAIOIYI0 TOJHOE
B3aMMOJIEHCTBUE MEXKIY AbIMOBBIM Ta30M U IIEJIOYHOW CYCHEH3WEH, YTO MOBBIIIAECT

s¢pexTuBHOCTD ynaneHusi KUCHbIX ra3oB. Kpome Toro, TypOyseHTHasi 30Ha CO3/1aeT Cpeny
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IJs Tepexofia TBEepAbIX YacTHL] M3 JbIMOBOIO Tra3a B IPOMBIBOYHBIN pacTBOp. IJTU
TypOyJIEeHTHBIE 30HBI CO3AAIOTCS C IIOMOIIBIO MMPOMBIBOYHBIX HACAJIOK, UMEIOIINUX OTBEPCTHS
U MOTPYKEHHBIX B MPOMBIBOUHYIO XXHMIKOCTb. J[PIMOBON ra3 MpOXOAUT 4Ye€pe3 OTBEPCTHS C
BBICOKOHW CKOpPOCTBIO, YTO CO3/aeT TYpPOYJIEHTHYIO 30HY B IPOMBIBOYHOM PpacCTBODE,
nepeMemnasi TBEpAble YACTHUIBI W 00pasysl PpEeakLMOHHYI 30HY U1 XHMHYECKHX
B3aUMOAECHCTBUM.

Takum 00pa3oMm, 3TOT THUI MOKPOW CHCTEMBbI TO3BOJISIET YAAIUTh HECKOJBKO
3arpsi3HAIOIIMX BELIECTB 3a OJHOKPATHBIM mnpomyck rasa. OgHaKO 3TOT THUIl CHUCTEMBI
OrPaHUYMBAETCS UCIOJIB30BAHUEM OJHOKPATHOIO B3aUMOAEHCTBUS B pe3epByape C
NPOMBIBOYHON JKUIAKOCTBIO, KaK MPABUJIO, PACIOIOKEHHOM B OCHOBAaHHMU CKpyOOepa
(razompombiBaTest). ITOT MOAXOA HE MO3BOJISIET YKJIAABIBATH NMPOMBIBOYHbIE HACAIKU HA
Pa3HBIX YPOBHSIX, YTOOBI MOJYYHTh HECKOJNBKHX 30H OYHCTKH, IO Mepe TOro Kak ras
MOJTHUMAETCS Yepe3 cKkpyooep.

bonee »xecTkue orpaHHYeHHMs Ha BBIOPOCHI, HajaraeMble Ha MPOMBIILIEHHOCTh B
LEeIsIX KOHTPOJS 3a BELIECTBAMHM, 3arpsi3HAIOLIMMHU BO3AYX B pe3yJbTaTe€ CrOpPaHMs,
NPOMBIIIJIEHHBIX W XHUMHYECKHX IMpPOLEccOB, TPeOyIoT Oojee yCOBEPIIEHCTBOBAHHBIX
MOAXONOB, YTOOBI OOecreYnTh BBICOKYI0 3((PEeKTHMBHOCTD W PEHTAOENBHOCTH CHUCTEM
CHIDKEHUS CTETIEHU 3arpsi3HEHUS.

CYINHOCTD U30bPETEHM A

IIpennoxeHo BEpTUKAIBbHOE YCTPONCTBO Ia30NPOMBIBATENS Il YIAJIE€HUSI MHOXKECTBA
pPa3sIUYHBIX 3arps3HAIOLUMX BELIECTB U3 3arpsi3HEHHOrO TIa30BOr0 IIOTOKA, HMEIOIIEe
KOJIOHHY Ta30nNpOMBIBaTeNsl ¢ MOTOJKOM, JHHUIIEM, LMJIUHAPUYECKOW CTEHKOH,
COEIMHSIONIEN MOTOJOK € JHHUILEM, MHOKECTBOM HACAIOK, YJIOKEHHBIX Ha HEKOTOPOM
PacCTOSIHUM OJHA OT JPyrol MO BBICOTE, MPOCTPAHCTBOM HaA KaXIOH HACaaKOMH,
ra30BIIYCKHbIM TNAaTPYOKOM, BBITSDKHBIM BEHTUJIATOPOM JJISI CO3JAHUSI NPHHYIUTEIbHOU
TITH M Ta30BBbIMTYCKHBIM MaTPyOKOM; MOTPYKHYIO HW)KHIOK HACaaKy, PacIOIOKEHHYIO
TOPU30HTAJIbHO MOMEPEeK HMIKHEH 4acTH KOJIOHHBI Ta30MpOMbIBATENs, MPUUYEM MOrpYy KHasI
HIDKHSL HAacaJka COAEPKUT TOPU3OHTAJIBHYIO IUIACTHHY, HMMEIOLIY0 MHOXECTBO Y3KHX
hmiesield, MNpOXOASLIMX Yepe3 BCKH €€ IUIOIAJb, pPe3epByap C NEpPBOM NPOMBIBOYHOU
JKUJIKOCTBIO, PpACIIOJIOKEHHBIM B HIDKHEH YacTH KOJOHHBI Ta30MpOMbIBATENs O[]
MOTPY>KHOM HUKHEN HaCagKOH, U MepBOE MPOCTPAHCTBO PEAKLIMOHHON 30HBI, JOXOAALLEE A0
TpeOyeMoro ypoBHS HaJ MOTPY>KHOW HACAIKOH, MPUYEM MEPBYIO MMPOMBIBOYHYIO JKHIKOCTb
BBIOMPAIOT TAaKUM O0pPa3oM, YTOOBI yAAJHTh NEPBYIO IPYMIY 3arps3HIOMINX BELIECTB U3

3arpsI3HEHHOrO ra30BOr0 MOTOKA, BIYCKHOM KaHaJ AJisl MEPBOM MPOMBIBOYHOMN >KMIKOCTH,
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BXOOALIMA BHYTPb MEPBOrO MNPOCTPAHCTBA HAA MOTPY>KHOM HACagKOW, NEPBBIN
PACTIBUTUTENbHBII MEXaHU3M, COOOINAIOLINICA C BIYCKHBIM KaHAJIOM MJIsi TepBOH
IIPOMBIBOYHOM KUAKOCTH [JIsl PACHbUIEHUS TEPBOM IPOMBIBOYHOM JKUAKOCTU B
IIPOCTPAHCTBE PEAKLIMOHHOU 30HBI NEPBON NMPOMBIBOYHOMN KUAKOCTH, U BBITYCKHON KaHa
A7 TIepBOM MPOMBIBOYHOM SKUAKOCTH, BBINOJHEHHBI B AHHUILE, MEPBYHO 3aTOILIAEMYIO
HAcaJKy, pPacCIOJIOKEHHYK) TOPU30HTAJbHO 4YEepe3 BCE IIONEPEUYHOE CEYEHHE KOJIOHHBI
ra3onpoMbIBaTeNsl HAJ YPOBHEM BIIYCKHOIO KaHaja AJsl MEPBON MPOMBIBOYHOMN JKMIKOCTH,
IIpUYEM MepBasi 3aTOIIsIeMasl HACaKa COAEPIKUT IUIACTUHY, UMEIOIIYK) MHOKECTBO Y3KHUX
Hiesiel, MPOXOAAIINUX Yepe3 BCHO €€ IUIOIAAb, MPOCTPAHCTBO PEAKLIMOHHON 30HBI BTOPOM
NPOMBIBOYHON JKUJAKOCTH, PpAaCIOJOXKEHHOe Ha TpeOyeMOM ypOBHE HaJa TMEepBOH
3aTOIUIIEMON HACAAKOW, TMPUYEM BTOPYK) MPOMBIBOYHYIO JKHIKOCTh BBIOMPAIOT TaKUM
oOpa3zom, 4YTOOBI YAAJIUTh BTOPYIO TPYIY 3arps3HSIOLINX BELIECTB M3 3arps3HEHHOTO
ra3oBOro MOTOKA, W BIYCKHOM KaHal JJisl BTOPOM MNPOMBIBOYHOW JKUJIKOCTH, BXOISALIHI
BHYTPb BTOPOrO IPOCTPAHCTBA HajA MEPBOM  3aTOIUIIEMOM  HACaAKOH, BTOPOWU
PACTIBUTUTENbHBI MEXaHU3M, COOOIIAIOLINICA C BIYCKHBIM KaHAJIOM Ui BTOPOH
IMPOMBIBOYHOM KUAKOCTH [JIsl PACHbUIEHUST BTOPOH NPOMBIBOYHOW JKUAKOCTH B
MIPOCTPAHCTBE PEAKLIMOHHOW 30HBI BTOPOH MPOMBIBOYHOM KUAKOCTH, U BBITYCKHON KaHal
IUIsl BTOPOM NPOMBIBOYHOM >KMAKOCTH, PACIOJIOKEHHBIA HaJl MEePBOM 3aTOIUISIEMOU
HACaJKOH, MPOXOASALIUN Yepe3 CTEHKY KOJIOHHBI Fa30IPOMBIBATEIIS.

Kpome ToOro, mnpemno:keHo BEPTUKAJIbHOE YCTPOMCTBO Tra30NpOMBIBATENA IS
YAQJIEHHUsT MHOXECTBA PAa3JIMYHBIX 3arps3HSIOLIUX BELIECTB M3 3arps3HEHHOIO ra30BOIO
MOTOKA, MMEIOIee KOJIOHHY Ta3ONpOMBIBATENs C MOTOJKOM, AHULIEM, LUIMHAPUYECKON
CTEHKOH, COEQUHSIOIEN IOTOJOK C JHUINEM, MHOXECTBOM HACAIOK, YJOKEHHBIX Ha
HEKOTOPOM PacCCTOSIHUM OJIHA OT APYTOM MO BICOTE, MPOCTPAHCTBOM HaJ KaKJIOW HAaCaJKOMH,
ra30BIIYCKHbIM TNAaTPYOKOM, BBITSDKHBIM BEHTUJIATOPOM JJISI CO3JAHUSI NPHHYIUTEIbHOU
TSTH M Ta30BBITYCKHBIM MaTPyOKOM, pe3epByap C NEPBOH NMPOMBIBOYHOW >KUAKOCTHIO,
pPacnoJIOKEHHBbI B HIJKHEH YacTU KOJOHHBI Ta3ONpOMBIBATENs] MU AOXOASIIMHA 10
TpeOyeMOoro ypoBHs, IPUYEM NEPBYIO MPOMBIBOYHYIO JKHAKOCTh BRIOMPAIOT TAKIM 00pa3oMm,
9yTOOBbl YOAIUTh TMEPBYIO TPYIIY 3arps3HSIIOMINX BELIECTB M3 3arps3HEHHOTO Ta30BOTO
MOTOKA, MEpPBYK 3aTOIUIIEMYK) HACAAKy, PACHOJIOKEHHY0 TOpPU30HTAIBHO MOMNEpeK
KOJIOHHBI ra30MPOMBIBATEINST HAJ TA30BIYCKHBIM MAaTPYyOKOM, 00pa3ys MepBoe MPOCTPAHCTBO
MEXIY PEe3epByapoOM Uisl MEPBOM NPOMBIBOYHOW KUAKOCTH M TMEPBONM 3aTOIUIAEMOU
HaCaJKOM, IpUYeM IepBas 3aTOIIAeMas HacaAka COMAEPXKUT IIACTHHY, HMEKLIYIO

MHOKE€CTBO y3KUX IHEJIel, NPOXOMAIIUX uepe3 BCK €€ IUIOWadb, MNPOCTPAHCTBO
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PEAKLIMOHHOHN 30HBI NMEPBOM NMPOMBIBOYHOM JKUAKOCTH, AOXOASAIIEE 1O TPeOyeMOro ypoBHs
HaJ TMEepBOM 3aTOIUIIEMOM HACaAKOW, MpPUYeM MPOCTPAHCTBO PEAKLMOHHON 30HBI
cooOIaeTcst ¢ pe3epByapoM uepe3 OUH UM HECKOJIBKO MEPeNyCKHbIX NaTpyOKOB, MpHUUEM
Kbl MaTpyOOK BBIXOAMUT U3 pe3epByapa Uls NEpPBOH NMPOMBIBOYHON JKUAKOCTH uepes
HEepPBYI0 3aTOIUIAEMYI0 HAcaiaKy W JAOXOAUT a0 TpeOyeMoro ypoBHS Hajg NepBOH
3aTOIUIIEMON  HACAAKOM, BIYCKHOM KaHal [l MepBOM IPOMBIBOYHOH JKUAKOCTH,
MPOXOASLIMNA Yepe3 CTEHKY BTOPOro MPOCTPAHCTBA HaJ MEPBOM 3aTOIJISIEMONM HACaIKOM,
NIePBbIi PACTIBUIUTENIbHBIA MEXaHU3M, COOOLIAIOIIUICS C BIYCKHBIM KaHAJIOM JUIs TIEPBOM
IIPOMBIBOYHON KUAKOCTH [IJIsl PpAaCHbUIEHUs] TEePBOM IPOMBIBOYHOM KUAKOCTH B
IIPOCTPAHCTBE PEAKLIMOHHON 30HBI MEPBON MPOMBIBOYHON JKUAKOCTH, U BBITYCKHON KaHal
JUIsl TIEPBOM NMPOMBIBOYHOM JKUAKOCTH, BBIIOJHEHHBI B AHUILIE, BTOPYI 3aTOILIIEMYIO
HACaJKy, paCIOJIOKEHHYI0 TOPU30HTAJbHO 4Yepe3 BCE MONEPEYHOE CEYEHHE KOJIOHHBI
ra3onpoOMBIBATENsl HaJ TMEPBOH 3aTOMUISIEeMOH Hacaakol, oOpasysi BTOPOE MPOCTPAHCTBO
MEXXIy NPOCTPAHCTBOM PEAKLIMOHHOW 30HBI MEPBOM MPOMBIBOYHON >KUAKOCTU U BTOPOU
3aTOILUIIEMON HACafgKOW, IPUYEM BTOpas 3aToIUIAeMas Hacaaka COJAEPXKUT IUIACTHHY,
HMMEIOIIYK MHOXECTBO Y3KUX LIEIEeH, MPOXOASAIINX Yepe3 BCIO €€ IUIOWaAb, IPOCTPAHCTBO
PEAKLIMOHHON 30HBI BTOPOH IPOMBIBOUHON JKHUAKOCTH, PACIIOJNIOKEHHOE Ha TpedyeMoM
YPOBHE HaJ BTOPOM 3aTOIISIEMON HACaAKOW, MPUYEM BTOPYH) MPOMBIBOYHYIO XKHUAKOCTb
BBIOMPAIOT TakKUM OOpa3oM, YTOOBI YAAJIUTh BTOPYIO IPYIITY 3arps3HSIOIIUX BELIECTB U3
3arpsI3HEHHOrO ra30BOro MOTOKA, U BIIyCKHOM KaHaJ 1Jisi BTOPOW MPOMBIBOYHOM JKUIKOCTH,
BXOJSIIMHA BHYTPb TPETHErO MPOCTPAHCTBA HAJA BTOPOH 3aTOILIAEMON HACagKOMH, BTOPOM
PaCHBUINTENbHBIH MEXaHNU3M, COOOIIAIOIIMACS C BIYCKHBIM KAaHAJIOM Ui BTOPOH
INPOMBIBOYHOM KUAKOCTH JJIsl pPACHbUIEHUS BTOPOH NPOMBIBOYHONW JKUAKOCTH B
IIPOCTPAHCTBE PEAKLIMOHHON 30HBI BTOPOM NMPOMBIBOYHOM KUAKOCTH, U BBITYCKHON KaHal
IUIsT BTOPOM IPOMBIBOYHOM JKUAKOCTH, PACHOJIOKEHHBIM HaJ BTOPOM 3aTOIISIEMON
HACaAKOH, MPOXOASAIIUI Yepe3 CTEHKY KOJIOHHBI Fa30MPOMBIBATEIS.

YCTpONUCTBO MOXXET HUMETh OJHY WJIH HECKOJBKO JOINOJHUTEIBHBIX 3aTOMNJISEMBbIX
HACaJOK, PACIHOJIOKEHHBIX TOPU3OHTAIBHO 4Yepe3 BCE IONEPEYHOE CEUEHHE KOJOHHBI
ra3onpOMBIBATENS U YJIOKEHHBIX BEPTUKAJIBHO OHA HAJ APYTOM, NIPpUYEM KaxkJas Hacaaka
o0pasyeTr JOMOIHUTENBbHOE POCTPAHCTBO BMECTE C HACAIKOH, PACIIONOKEHHON HIDKE; OJTHO
WO HECKOJbKO JOMOJHUTENBHBIX MMPOCTPAHCTB PEAKLUUOHHBIX 30H MPOMBIBOYHOU
JKUAKOCTH, MPHYEM KaXAO0€ MPOCTPAHCTBO pACHOIAraercs Hax COOTBETCTBYHOLIEH
3aTOIUIIEMON  HAcagKoOM W JOXOAMT 1O TpeOyeMoro YpOBHSA, MPHYEM KaXIyIO

AOMOJIHUTECJIbHYIO MPOMBIBOYHYHO KUIKOCTDH BbI6I/IpaI-OT TaKHUM o6pa30M, YTOOBI YAQJIUTDb
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HEOOXOIUMYIO JOTIOJIHUTENbHYIO TPYIIy 3arps3HSOMNX BEIIECTB W3 3arps3HEHHOTO
MOTOKA Tra3a, WU OJMH WM HECKOJBKO JOMNOJHUTEIbHBIX BIYyCKHBIX KAaHAJIOB I
MIPOMBIBOYHOM JKHUAKOCTH, MNPOXOASLIMX Yepe3 CTEHKY BHYTPb COOTBETCTBYIOLIErO
JOTIOJHUTEIBHOIO MPOCTPAHCTBA HAJ COOTBETCTBYIOLIEH IOINOJIHUTENBHON 3aTOILIIEMON
HACaJKOW,  JOMOJHUTENbHBIH  COOTBETCTBYHOLIMH  pPACHbUIMTENbHBIN  MEXAaHH3M,
COOOIIAFOIIUIICS C NOMOJHUTEIbHBIM BITYCKHBIM KaHAJIOM AJISI IPOMBIBOYHO JKUKOCTH IS
pacnbpUIeHUs] JIOMOJHUTENbHOW MPOMBIBOYHON JKMAKOCTH BHYTPU COOTBETCTBYIOILETO
JOTIOJHUTEIBHOTO MPOCTPAHCTBA PEAKLIMOHHON 30HBI IPOMBIBOYHOM JKUJKOCTH, U OJJUH UJIH
HECKOJIbKO COOTBETCTBYIOIIMX AOMOJHUTENBHBIX BBITYCKHBIX KAaHAJIOB AJII IPOMBIBOYHOU
JKUAKOCTH HaJ COOTBETCTBYIOLIEH 3aTOMNJISIEMOM HACagKOW, MPOXOMAIIUX 4Yepe3 CTEHKY
KOJIOHHBI Fa30IPOMBIBATENS.

I"a30BMycKHOI MaTpyOOK MOXKET PacnojiaraTbCsi B BEPXHEH 4aCTH KOJIOHHBI, IPU 3TOM
KaHaJI Ta30BIyCKHOrO MaTpyOKa MOABOAWT ra3 IMOJA CaMYyK HIDKHIOK HACaJKy, WIH B
OOKOBOW YacTH KOJIOHHBI, IPU 3TOM KaHaJI Ta30BIIyCKHOI'O MaTpyOKa MOJBOIUT Ta3 IOA
CaMyI0 HMKHIOK HACaJKy, WU MOA CaMOW HH>KHEN HACaJKON KOJIOHHBIL.

YCTpPOUCTBO MOXET JONOJHUTEIBHO COAEPKAaTb TYMAHOYJIOBUTENb, COCTOSILIUN W3
abcopOupyromiei CeTku, pacroiOKeHHOH TOIMepeK KOJOHHBI ra3onpoMbiBatesisi. Kaskmbiid
pACIIBUITUTENbHBI MEXaHU3M MOXKET NpPEACTaBIATb COOOM OAHO WM HECKOJBKO
pactbuUIUTETBHBIX (POPCYHOK. Pazmep 1meseil B 3aTOIIIsIEMBIX HaCaIKaxX MOXET ObITh BBIOpaH
TaK, 4TOOBl TPENOTBPATUTH MPOXOKIEHHE Uepe3 HUX MPOMBIBOYHOM KHUAKOCTU TMpU
HaJIM4YUH NTOA HACAAKOM rasa, mofaBaeMoro noj AaBJICHUEM.

Kpome Toro, mpeasjaraercsi HCIONb30BaTh TAKOE YCTPOMCTBO Ia3ONpOMBbIBATENS AJIS
YAQJICHHUs] HECKOJbKUX 3arpsi3HsIOLIMX BELIECTB M3 3arpsi3HEHHOrO IMOTOKAa rasa B
COOTBETCTBHH CO CIIOCOOOM, CONEp’KAIUM CIENYIOIMUEe JTambl. IOJAIT IEPBYIO
NPOMBIBOYHYIO JKMIKOCTb BHYTPb YCTpOHCTBa a0 TpeOyemMoro ypOBHS JKUAKOCTH,
pPacnoJIOKEHHOTO HaJ CaMOM HW)XXHEH MPOMBIBOYHOM HACagKOW, IOJAIT BTOPYIO
NPOMBIBOYHYIO JKUAKOCTh BHYTPb YCTPOMCTBA O TPeOyeMOro YpOBHS BBILIE CIIEAYIOIEH
CaMOM BBICOKOM MPOMBIBOYHOW HACAIKU, OXJAXKAAIOT 3arPsS3HEHHBIN TEXHOJIOTUYECKUH ras,
WCIIOJIb3Ysl Ta30Bblil KOHJULIMOHEP U3BECTHOIO YPOBHSI TEXHHUKH, MOABOJAT OXJIAKIECHHBIN
3arpsI3HEHHBIN ra3 NOJA JABJIEHUEM U3 BBITSIKHOIO BEHTUJIATOPA BHYTPb YCTPOMWCTBA MOJ
CaMYyH HHXXHIOIO MPOMBIBOYHYK) HACaAKy, NAIOT BO3MOXKHOCTb ra3y NPOWTH BBEpPX 4epes
HIDKHIOIO HAacaAky [Uisl [epexoja IMepBONM TIPYNNbl 3arpsA3HSIOIIUX BEIIECTB U3
3arpsI3HEHHOrO ra3a B MEPBYIO NMPOMBIBOYHYH) >KUAKOCTb B NPOCTPAHCTBE PEAKLIMOHHON

30HBI IEPBOM MMPOMBIBOYHOM JKUAKOCTH HAJ CAMON HW>KHEW IPOMBIBOYHON HACAAKOM, JAHOT
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BO3MO>KHOCTb a3y NPOAOJIKUTH MPOXOKICHHUE BBEPX Yepe3 CIAEAYIOIIYI) CAMYI BBICOKYHO
IIPOMBIBOYHYI0 HacaAkKy sl IepexoAa BTOPOW TIPYIIbl 3arps3HSAOLIUX BELIECTB U3
3arpsI3HEHHOrO ra3a BO BTOPYHO NPOMBIBOYHYKO XKUAKOCTb B MPOCTPAHCTBE PEAKLIMOHHON
30HBI BTOPOM IPOMBIBOYHOM >KMIKOCTH HAJ CJIEAYIOLIEH CaMOH BBICOKOW IPOMBIBOYHOMN
HACa/KOI; OOpBI3TUBAIOT BBIXOMSINUIT ra3 Ul yAAJeHUs AOMOJHUTEIbHBIX 3arPsA3HIIOIINX
BEIIECTB U CHMJKEHUS CKOPOCTH MOTOKA ras3a; BBINYCKAIOT BBIXOAALIUI a3 U3 yCTPOMCTBA
ra3onpoOMBIBATENS; IO OTAENBHOCTU YAJSIOT NMEPBYI0 U BTOPYIO MPOMBIBOYHBIE KUAKOCTH
U3 KOJIOHHBI Ta30MpPOMBIBATENsI [UIA TMOAAEpXKaHHSA TpeOyeMoro ypoBHS —KaKIOW
IIPOMBIBOYHON JKUJAKOCTH, M OYHILIAIOT CJIMBAEMbl€ IMPOMBIBOYHBIE JKUAKOCTH IS
MOBTOPHOI'O UCIIOJIB30BAHUS B YCTPONUCTBE ra30MPOMBIBATEIS.

B wu3o0pereHnn mpemIoKeHO YCTPOHCTBO Ta30MpPOMBIBATENS JJIST  yAAJIECHUS
HECKOJIbKHX 3arpsi3HSIOLINX BELIECTB U3 3arPA3HEHHOrO MOTOKA ras3a, CoJep:Kallee KOJOHHY
ra3onpOMBIBATENsS ¢ KOMIUIEKTOM MPOMBIBOYHBIX HACAAOK, YJIOKEHHBIX 10 BBICOTE, IPUYEM
KaxkJasi MPOMBIBOYHASI HACAJKA 3aTOIUIIETCS PA3IMYHON MPOMBIBOYHOMN >KMIKOCTBIO, MPH
5TOM KaXIyH0 TNPOMBIBOYHYIO JKHIAKOCTb BBIOMPAIOT TakuM 0O0pa3oMm, YTOOBI YAAIUTh
HEOOXOIMMYIO TPYIITY 3arpsi3HSIOIINX BEIECTB M3 3arpsi3HEHHOrO MOTOKAa rasa, Mpu4eM
3arpsI3HEHHBIN a3 NPOXOAUT BBEPX MOJ AABJICHUEM HU3-TIOJ CAMON HUXXHEH MPOMBIBOYHOU
HACaJKH 4epe3 BECb KOMIUIEKT 3aTOILIIEMbIX IIPOMBIBOYHBIX HACAIOK.

DTO yCTPOWCTBO MOXET HCIOJB30BATHCS Uil yIAJEHMs] U3 3arpsA3HEHHOIO IMOTOKa
raza HECKOJbKUX 3arps3HSIOIINX BEIIECTB, BBIOPAHHBIX W3 TPYMIbI 3arps3HIIOIINX
BEILECTB, BKJIOYAIOLIEH TBEP/Ible YaCTHLIbI, METAJUIbI, XJIOPUI BOAOPOaa, GTOPUA BOXOPO.A,
3aKUCh a30Ta, OKCHUJ a30Ta, YIIEKUCIIbIN Ia3 U JUOKCHU]L CEPBI.

Hacrosimee nzo0pereHne HCMIONb3yeT MaTEHTYEMYIO 3aTOIUIIEMYI0 TOPU30HTAIBHYIO
IIPOMBIBOYHYIO  HACajgKy, [OJHOCTBK)  NEPEKPBIBAIOLIYIO  IONEPEYHOE  CEUCHHE
ra3onpoMbIBaTeNs. 3arps3HEHHbIM Tra3 NPOXOAUT CKBO3b HACAAKy CHH3Y BBEpPX uepes
MaTpULy U3 OTBEPCTUM, BbIPE3aHHBIX B Hacajake. IIpoMBbIBOUHAs KUOKOCTH yAEPKUBAETCA
CBEpPXy HAacaJKM 3a CYeT rasa, Tak KakK ra3 MpPOXOAUT Yepe3 OTBEPCTUS C BBICOKOU
CKOPOCTBIO, CO3/1aBasi TYpPOYJEHTHYIO PpEaKLHUOHHYIO 30HY BHYTPHU VAEPKUBAEMOU
MPOMBIBOYHOM  JKUAKOCTU. YPOBEHb IPOMBIBOYHON  SKMIKOCTH  KOHTPOJIUPYETCA
NEePenyCKHbIMH TPyOKaMH WJIM KeJo0aMH, M JKUAKOCTb IOCTOSIHHO —J00aBisieTcs
MOCPENCTBOM PaCHpPEeNeTUTENbHBIX (POPCYHOK, PACIIONOKEHHBIX HaA TypOyJIEHTHON 30HOM.
MoxxHO n00aBUTh JOMOJHUTENbHbIE 3aTOIUISIEMblE TOPU3OHTAJIbHBIE HACAAKU Ha
NEePBOHAYAJIBHON HACaJKOW, YCTAHOBUB UX 4Yepe3 OMNPEIEICHHbIE UHTEPBAJbI 110 BBICOTE B

MONnepeYHOM CCUCHUHN Ta30MPOMBIBATEIIA. 3a CUeT HCIOJIB30BAHUS 3aTOILISIEMbBIX HaCaJoOK,
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HacToslee H300pETEeHHE IO3BOJSIET OCYIIECTBISTH MOKPYK) OYHCTKY HAa HECKOJBKUX
YPOBHSX, IPUUEM KaKIbIH YPOBEHD MPENYyCMATPHUBAET BOZMOKHOCTD pabOTHI C Pa3InIHBIMU
HENTpaIu3yIOLMMU peareHTaMu. MCronb30BaHHE HECKOJbKUX IPOMBIBOYHBIX 30H [aeT
BO3MOXKHOCTb YJIYUIIUTh OOIIYI0 3 (HEKTUBHOCTD YIANEHNUS 3arPsI3HAIOIINX BEIECTB ITyTEM
n00aBIeHNs PEaKIIMOHHBIX 30H JOOYUCTKH IS yIAJIe€HHUsT TBEPIBIX YaCTUI] U KUCIBIX Ta30B
WIN TIyTE€M PAaCIIMPEeHHs] AHANa30Ha 3arps3HSIOMNX BEIIECTB, yIalseMbIX Ipu pabote ¢
APYTMM HEHTPAIN3YIOLIMM PACTBOPOM, MJIH IIyTEM COUYETAHUS STUX PEXKUMOB pabOThL

Hacrosimee wm3o0pereHHe MCMOAB3yeT HOBATOPCKUH TMOAXON K  CO3JIAHUIO
TypOYyJIEHTHON pPEaKIIMOHHOW MPOMBIBOYHON 30HBI HA Ka)KIOM W3 HECKOJBKUX YPOBHEH C
BO3MOXKHOCTBIO HCITOJIb30BaTh Pa3iMyHble HEUTPAIU3YIOLIHEe PeareHThl Ha KaXK10M YPOBHE.
B TO BpemMs kak TpaaiMLMOHHBIE TOAXOABl MCIOJB3YIOT TMepernajy J[AaBleHus IMpu
IPOXOXAEHUU Yepe3 IMPOMBIBOUHYIO HAcaiKy [Ulsl HarHeTaHus ra3a CKBO3b MAaTpHULy
OTBEPCTHUH, TOTPYKEHHYIO B JKUAKOCTb, HACTOsSINEe H300pPETEHHE HCIONb3YeT mepenan
JaBJIEHUsl JJIsl yAep:KaHHsl MPOMBIBOYHOMN KUKOCTH HaJl TOPU30HTAJbHON MPOMBIBOYHON
Hacaakod. l'opu3oHTanbHAasi NMPOMBIBOYHAs HAcaaka HUMeEeT MAaTpHULly OTBEpCTUH, dYepes
KOTOpBIE€ a3 MPOXOAMT BEPTUKAJIbHO BBEPX B 3aTolsieMyro 30Hy. llepeman nasneHus u
KOHCTPYKIMSI OTBEPCTHs YCKOPSIOT ra3 B AOCTATOYHON Mepe IJsl TOro, 4ToObl CO3AaTh
TpeOyeMyI0 BBICOKOTYpOYJIEHTHYIO pPEaKkLMI0 B 3aTOIUISIEMON 30HE HajJ HACaJKOH.
I'opu3oHTanbHas OpUEHTALMsl MPOMBIBOYHON HAacaJKHU MO3BOJSET YKJIAAbIBATH HECKOJBKO
HacaJlOK BHYTPU OAHOTO KOpIyCa ra3onpoMbIBaTeNsl. 3aTOIIsIEeMble IPOMBIBOYHBIE HACATKU
MOJIHOCTBIO TEPEKPBIBAIOT IONEPEYHOE CEYEHHE KOPIyCa Ia30MpOMbIBATENs, MO3BOJISS
ucnosnb3oBath 100% miomaayn nmonepevyHoro Ce4eHusl ra3onpoMbIBaTeNs AJis IPOMBIBKH U
MpOoMycKa rasa. ['opru3oHTanbHAsE OPUEHTALMSI TIO3BOJISIET MPHUIATh MPOMBIBOUHOI Hacalke
a0y (GopMy, 3aBUCSIIYO OT MNPOCTPAHCTBA, JOCTYIMHOIO JUIA  pPa3MEIleHUs
NPOMBIBOYHOTO 000pynoBaHusi. ITOCKONBKY YCTPOHCTBO BBIMOJHEHO C BO3MOXKHOCTBIO
yIaJieHUs] HECKOJIbKUX 3arpsi3HSIOLIMX BEIEeCTB 3a OJHOKPAaTHOE MPOXOXKIEHHUE, CUCTeMa
3aHMMAeT MEHBLIVIO IUIOMAAb MO CPABHEHUIO C OOJBIINM KOJIMYECTBOM OOOpYIOBaHUS,
KOTOpOE€ OHa 3aMEHSeT, U KakKk enuHbIA OJIOK OHa Oojiee peHTabenbHA, YeM HECKOJBKO
OJIOKOB, CITy’KaIUX JUTs OMHOM ey, 3aToruisieMast Hacaika MOKET ObITh BCTPOEHA B HOBBIE
KOHCTPYKLMH Ta30MpPOMBIBATENSI WIH MOAM(DHULIMPOBAHA ION CYIIECTBYIOLINE MOKpPBIE
ra3olpoMbIBaTENH, MCIONb3YIOUUE KOHCTPYKIMIO C MOTPY>KHOM Hacagkol Ha CaMoM
HI)KHEM YPOBHE.

Cucrema c 3aroIuisieMol IPOMBIBOYHOM HAcaJKOW OCHOBaHAa HA BEPTUKAJIbHOM

OpuU€HTAaIMU KOpIyCa Tra3onpOMBIBATEIA U FOpPISOHTaJIbHOfI OpUE€HTAIHUU 3aTOIIACMbIX
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Hacanok. a3 momamaer B 00JacTh MOBBIIIEHHOTO JAaBJEHUS HAA pPeE3EPBYapoM C
IIPOMBIBOYHOMN KHKOCTBIO, PACIIONOXKEHHBIM B OCHOBAHUHU KOPITyCa ra30NpOMbBIBATEs, IO
MEepBOH 3aTOIUISIEeMON MPOMBIBOUHON Hacankod. ['a3 momaroT B 00JacTh MOBBIIIEHHOTO
TIABJIEHHUs] C MOMOIIBIO BBITSDKHOTO BEHTWIATOPA, MO3BOJSIIOLIErO CO37aTh HEOOXOMMMBIN
0o0beM BBIOPOCOB JIBIMOBBIX Ta30B M IEpenaj OaBjieHHs, TpeOyeMbld IUId MOAAep KaHHs
HECKOJIbKMX PEAKLUOHHBIX 30H HaJ YPOBHSMM PACIOJIOKEHUs NMPOMBIBOYHBIX HACalOK B
KOHCTpYKLUH. J[aBjaeHne B 00NACTH MOBBIIIEHHOTO JABJIEHHUs JOCTATOUHO, JIJIsl TOTO YTOOBI
HArHETaThb ra3 4Yepe3 OTBEPCTHs B HACagKe B TYpOYJEHTHYIO PEaKLUHOHHYKO 30HY Hal
Hacankoi. Pasmep, opMa U KOJIMYECTBO OTBEPCTHI B HACA/IKE TAKOBBI, YTO Ta3 YCKOPSIETCS
B JOCTAaTOYHOH Mepe, Uil TOro 4roObl CO34aBaTh HaJ HACAagKOW TypOYyJIEHTHOCTD
TpeOyeMOii BBICOTBI U MOLITHOCTH.

ITo xaxx0¥l Hacajke HEMpPepPbIBHO LUPKYIUPYET KUAKOCTb. [IpoMbIBOYHAS KUAKOCTH
NepeKkaunBaeTCsl U3 pe3epByapa AJii MPOMBIBOYHOW JKUIKOCTH B CeThb (POPCYHOK IS
pacrpeneneHus KUIKOCTH, MOAAIUX MPOMBIBOYHYIO JKMIKOCTb B OOJIACTh HAll Ka)IOH
Hacankoi. BosBpar B pesepByap oOecneunBaeTcsi € TIOMOLIBIO PETYJIATOPOB YPOBHS
KUIKOCTH, TaKUX KaK MEpPEenyCKHbIe Xeno0a WM CTOSKH, IMPOMYCKAOLINE >KUAKOCTb
oOpatHo B pesepyap. CocCTOsHHE BO3BpALIAIOIIENHCS >KUAKOCTH KOHTPOJIUPYETCS IO
HECKOJIbKIM KOHTPOJIbHBIM I[OKa3aTesiM, TakuM kak pH, a B pesepByap no0aBisioT
JOTIOJTHUTEJIbHBIE HEUTPAU3YIOLINE PEAreHThl, YTOObl BEPHYTH KUAKOCTb K ONTUMAJIbHBIM
YCIIOBUSIM peakLuu Iepe] ee MOBTOPHBIM paclpeneneHueM Haj Hacaakoil. Kpome Toro,
KUIKOCTh MOXKET 00palaThIBaThCsl YCTPOHCTBAMU IJIsl YAAJIEHUSI CYXOTO OCTATKA, TAKUMHU
KaK TUAPOLMKIOHBL, JJIsl yOAJEeHUS TBEPAbIX YAaCTHUL, COOPAHHBIX MPOMBIBOYHOM
YKUJIKOCTBIO.

ITo mepe Toro, kak ras mpoAooKaeT MOAHUMATLCS 4Yepe3 3aTOILIAEMYI0 HAcalKy, OH
CTAJIKUBAETCS C JOMOJHUTEIbHBIMU 3aTOMJIIEMBbIMU NMPOMBIBOUHBIMHU HAacagKaMU C TOH ke
KOH(pHUrypauueli OTBepPCTHIA, pacTpeeIeHueM KUIKOCTH U MEPENOTHEHHEM Pe3epBYapoB ¢
JKUJIKOCTBIO. B Tex ciydasx, Koraa MCHOJB3YIOTCS pas3sindHble NMPOMBIBOYHBIE JKUAKOCTH,
NeperoyIHeHNe MPUBOAUT K TOMY, YTO OYepeaHasl UCIOJb3yeMasi IPOMbIBOYHAS KUJKOCTh
HATPABJISIETCS] B pe3epByap C COOTBETCTBYIOIIMM OOOPYIOBaHHEM IJisi OOpaOOTKU 3TOH
JKUIKOCTH.

ITocne BeIxOma w3 TypOYJIEHTHOW 30HBI MOCJIEIHEH HACAKH Ta3 MOJHUMAETCS 4Yepes
TYMaHOYJIOBUTENN WJIM aHAJOTM4YHble YCTPOWCTBA JIsl yJNajieHHs HECBSI3aHHOW BOABI U3
rasza. 'a3 MoxxeT ObITh HampaByieH B ABIMOBYIO TPYOy HIIM UCTIOJIB30BATHCS B MOCIEAYIOLINX

TEXHOJIOTHYCCKUX IPOoLecCax mpu HeO6XOI[I/IMOCTI/I.
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Cucrema ¢ 3aTOIUISIEMBIMH HacaJKaMH MOXKET TaK)K€ HCIOJb30BaTbCS COBMECTHO C
MOTPY>KHBIMUA TMPOMBIBOYHBIMU HACaAKaMH, pPACHOJIOKEHHBIMH Ha YPOBHE OCHOBAHUs
razonpomsiBatens. I[locne BeIxona U3 TypOyJIeHTHON 30HBI HaJ MOTPY’KHOW MPOMBIBOYHON
HacaJKOl ra3 moj AaBJI€HHEM MOJHUMAETCsl K 3aTOIUIIeMON Hacaake (WM Hacajgkam),
KOTOpas (bYyHKLHOHHpYET, MTOJIHOCTBIO NepeKphIBast NONEePEYHOE CeYeHue

ra3onpoMbBIBATENsI, TAKUM 00pa3oM, Kak ObUIO PACKPBITO BHILIE.

KPATKOE OITMCAHUE YEPTEXEM

[TonpobHoe omucaHue MPEANOYTUTENIPHOIO BapHaHTa OCYLIECTBICHUS HM300pETEeHUs
IIPUBEACHO HIDKE HCKIIOYMTENBHO B KAadeCTBe MNPHUMEpa U CO CCBUIKOW Ha CJeAyHoLue
4epTexH, re:

Ha @ur. 1A (FIG.1A) nmoka3aH BUA CBEPXY CXEMAaTUYHOTO M300pa’Ke€HHsI OJHOTO M3
BAPMAHTOB HCIOJHEHHs] 3aTOIJISIEMONM IPOMBIBOYHOM Hacagkd IO  HAaCTOALIEMY
N300pETEHHIO;

Ha @ur. 1B (FIG.1B) mokazaH Bup B momepeyHOM paspese B ceueHun 1B-1B
3aTOIJISIEMON IPOMBIBOYHOM HACaIKH, U300pakeHHOU Ha Dur. 1A;

Ha @ur. 1C (FIG.1C) moka3aH yBeJUYEHHBI CXEMATHYHBIA BHI OJHOTO yria s
paccMaTpUBaE€MOr0 BapHUaHTAa HCIOJHEHHsS 3aTOILUIIEMON IPOMBIBOYHOM  HACAJKH,
u3zobpaxeHHoi Ha @ur. 1A,

Ha @ur. 2 (FIG.2) mnokasan BHUI B TMONEPEYHOM pa3pe3e MHOTOYPOBHEBOTO
ra30MpOMBIBATENS C 3aTOILIIEMOI MPOMBIBOUHON HACAAKOH IO HACTOALIEMY M300pETEHHIO,
PACMOIOKEHHON Ha KaXIOM YPOBHE IIPOMBIBKU; U

Ha @ur. 3 (FIG.3) nmoka3zaHa cxema BapuaHTa MCIOJHEHUs] CUCTEMBbI, e MepBUYHAS
MPOMBIBKA OCYILIECTBJISIETCS TMOTPY>KHOM IPOMBIBOYHOM HAcCaJKOW, a 3aToruisieMas
NPOMBIBOYHAsT HACAJKa IO HACTOSINEMY H300PETEHHIO HCIONb3YEeTCs AJsl MPOMBIBKH Ha
MOCJIEAYIOUINX YPOBHSIX, PACIIONOKEHHBIX HaJl EPBON HACAKOM.

ITOAPOBHOE OITMCAHUME NU30BPETEHMA

B  mHacrosmem W300peTeHHMHM TPEMIONKEH CIOco0  CO3MaHUsl  HECKOJIBKHUX
B3aMMOCBSI3aHHBIX YPOBHEH 2, 4 MOKPON OYMCTKH B OJHOM KOJOHHE 11 rasompomseiBaTens,
IpUYEM KaXAblii €€ ypOBEHb IO3BOJSET BBLINOIHUTL MNMpoMbiBKy 100% mnortoka rasa,
UCTIONB3YST PA3IMYHYI0 IMPOMBIBOYHYIO KMAKOCTb. Hacrosimee n300peTeHHE HCIONB3YeT
KOHCTPYKLIMIO IPOMBIBOYHON HACaAKH, FTOPU3OHTAJIbHAS OPUEHTALUS U HKCIUTyaTallHOHHbIE
XapaKTepUCTUKU KOTOPOM MPHU 3aTOIUIEHUH KUAKOCTBIO MO3BOJISIIOT YKJIabIBATh HECKOJIBKO

HAcaJ0K BHYTPU OJHOTO KOPITyCa MOKPOTO ra3onpombiBaresisi. Bo3MOKHOCTb BCTpauBaHUs
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JIOTIONIHUTEJIbHBIX [IPOMBIBOYHBIX 30H B3aUMOJAENHCTBUA B OAHY CHCTEMY IIO3BOJISET
MOBBICUTD O0IIYIO 3 (PEKTHBHOCTD YAANIEHHs 3arps3HSIOIINX BEIECTB, TAKMX KaK TBEPIbIE
YJaCTHIIbI, KUCIIbIE Ta3bl MJIM METAJUIBL, IyTEM AO0aBIEHHs YPOBHEH JOOUNCTKHU UITH YAJIHUTh
JOTIOJIHUTENIbHBIE ~ 3arps3HSIOINE BELIECTBA, peryJupyeMble HOPMATUBAMHU, IIyTEM
UCNOJIb30BAaHUs APYTUX HEUTPAIM3YKOLIUX PEAareHTOB. 3a CUeT BCTPaUBAHUS 3aTOIUIAEMBIX
IPOMBIBOYHBIX HACaJOK B COOTBETCTBHUH C HACTOSALIMM H300pETEHHEM B KOHCTPYKLIHUIO
MOKpPOT'O T'a30lpOMBIBaTENs] KOHEUHAs! cUcTeMa OyfeT umerb Oojiee HU3KHE KaluTaJbHbIE
3aTpaThl, 3aHUMATh MEHBLIYIO IUIOIAAb U OTIMYAThCA Oosee BBICOKOW 3(P(EeKTHBHOCTHIO
YAQJIECHNS] HECKOJIBKUX 3arpsA3HAIOIINUX BELIECTB.

Ha @wur. 1A-1C npombiBouyHast Hacanka SO mpeacTaBieHa B BUAE TUIIOBOH (HOPMBL,
yroObl HAJIAAHO IIOKAa3aTh 3JIEMEHTbl Hacaaku. Pabodee mnonoxenne Hacagku S0 —
ropusoHTanbHOe. Hacanka MOKET M3rOTaBIMBATLCS U3 JIFOOOrO JIMCTOBOIO MaTepHaja WU
TUTACTHHBI, 00JIQIAI0IINX JOCTATOYHON MPOYHOCTBIO, JKECTKOCTBIO, & TAK)KE TEPMHUYECKOH U
XUMHUYECKONM CTOMKOCTBKO. K  THUNOBBIM HCHONAB3yE€MBIM MaTepuajgaM  OTHOCUTCS
METAJUINYECKasi TUIACTUHA, NPEANOYTUTENBHO W3 HEpXKaBerlled cTaiu. 1 opu3oHTanbHas
¢dopma monepevHOro ce4eHHsi HaCallku COOTBETCTBYET (popMe Kopryca ra3onpoMbIBATENS,
9ToOBI O0ECIeUnTh IUIOTHOE NPUMBIKAHUE BHEUTHEW YacTH NPOMBIBOYHOW HACAOKU K
BHYTPEHHEN OKPY>KHOCTU KOJIOHHBI rasomnpomsbiBaTens. Hacaaka comepKUT MHOXECTBO
oTBepcTuii 61, KOTOpBIE MOTYT OBITH BBIIIOJHEHBI OO0 (POpPMBI, B JIFOOOM KOJHUYECTBE U
UMeTh JIOOYI0 OpHEHTALMI0 OTHOCHUTENbHO Hacaaku. IlpeamoururenvHoll  dopmoii
OTBEPCTHs SBJSAETCS INeab JUIMHON oT 125 mo 200 MM C IIMPUHON, NPEANOYTUTEIBHO
coctaBisirouiel 2 MM. PaccTosiHue 63 Mexxay OTBEPCTUAMM, KaK MPABUIIO, COCTaBIsAeT OT 20
10 25 mMm. Kpomku 65 Mexay OTBEPCTUSMHU U KpaeM HacCaaKU BBINOJHSAIOT OAUHAKOBBIMU C
npeanouruTeabHol  mmpuHO 40 Mmm.  Hacagka Moker  comepkaTh  YCKOPSIIOIINE
IIaCTUHBI 71, OpueHTHPOBaHHbBIE MO/ MPSIMBIM YIJIOM K Hacaake. Y CKOPSIOLIUE TUIACTHHBI
pPa3aeNAlOT NPOCTPAHCTBO MEXIY psaamMu otBepcTuii 61 Ha paBHbie yacTu. Kpomka 65
MEXy YCKOPSIOLIMMH IUIACTUHAMM U OTBEPCTUAMHU 61 MpennouTUTENbHO MMEeT LIMPHUHY
40 MM. VYckopsmOIME IUIACTHHBI, KaK MPaBUJIO, HMMET BbICOTY 150 MM u copepsxar
NepeNMBHbIE OTBEPCTHsI HA YPOBHE IUIACTHHBI HACAIKH, YTOOBI OOECIIEYHThH IMOMEPEUHOE
NepeMeIleHre MPOMBIBOYHOMN JKUAKOCTU. Y CKOPSIIOIIAsl IJIACTHHA BBINOJIHEHA U3 TOTO Ke
Marepuania, 4To U MPOMbIBOYHAs Hacajka. JlomycTMMO MCMONb30BaTh U ApyrHe napaMeTphbl

OTBEPCTHH, KPOMOK U YCKOPSIFOIIUX IJIACTHH B paMKax o0bemMa H300peTeHHUs.
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Ha @wr. 2 wusobpaxkeH mnpumep CHUCTEMbI Ta30MPOMBIBATENII C BCTPOSHHBIMU
3aTOIUIIEMBIMHU ITPOMBIBOYHBIMU HACAIKaMU B COOTBETCTBUHU C HACTOSIIIUM H300peTEeHHEM,
coaepskalnii KOJIoHHY 11 razonpomeiBaresnis ¢ 1ByMsl 3aTOILIIEMbIMU Hacaakamu 12, 14.

IIpouecc ynaneHus 3arpsi3HsIIOLIErO BELIECTBA U3 ra3a C HUCIOIb30BAHUEM CHUCTEMBI,
n300pakeHHOH Ha ®ur. 2, HAUMHAETCS C BIYCKA 3arps3HEHHOrO rasa 1, MOJYYeHHOro B
pe3ysbTare CKUraHus WIA B IPOLECCE MPOMBIIIEHHOTO MPOU3BOACTBA, MPUBOASILETO K
00pa30BaHMUIO TBEPABIX YACTHL, KHCJIBIX TA30B U METAJUIOB, KOTOpPble TpeOyeTcs yAauTh.
I'a3 moctymaer B CaMyr HIDKHIOK OOJIACTh 3 TOBBILIEHHOTO IABJICHUS, OrPAHUYCHHYIO
pe3epByapoM C TEPBOI MPOMBIBOYHOM KUAKOCTBIO 31 (Miu TBEpIO MeMOpaHOI) BHU3Y U
3atoruisieMoll  Hacankou 12 HaBepxy. [a3 moctymaer mox HW30BITOYHBIM JIaBJICHHEM,
CO371aBa€MbIM BBITSUKHBIM BEHTHJISITOPOM (HE TOKasaH). JlaBieHue rasa JOCTaTOYHO IS
TOTr0, YTOOBI MOJ/IEPIKUBATh HEOOXOAMMBII YPOBEHb NEPBOH MPOMBIBOYHON JKUIAKOCTH HA
Hacaakamu 12, 14 u xoMIeHcHpoOBaTb NaACHUE [ABJICHUsA ra3a, MO Mepe TOro Kak OH
NPOXOIUT Yepe3 OTBEPCTHA B Hacankax. [IpenmoururenpHoe NaBiIeHNe B HIDKHEH obnactu 3
MOBBILIEHHOTO JaBJieHUs cocTasiseT 450 MM Boa. ¢T. ['a3 nonHUMaeTcs 4yepe3 OTBEPCTHS B
caMol HWHel Hacanke 12 co ckopocThio oT 20 A0 25 MeTpoB B CekyHAY. 1 a3 mocTynaer B
TypOyJIEHTHOE MPOCTPAHCTBO 33 PEeaKLMOHHOW 30HBI MEPBOM MPOMBIBOYHOHN XKUAKOCTH, TIe
ra3 U nepsasi IPOMBIBOYHAS JKUJKOCTb AKTUBHO MEPEMELINBAOTCs. [1epByr0 MpOMBIBOYHYIO
KUJKOCTh BBIOMPAIOT TaKUM 00pa3oM, 4TOOBI OHa oOsafaia XMMUYECKOH aKTUBHOCTBHIO B
OTHOLIEHUH TNIePBOM TPYMIbI 3arps3HSIOIINX BELIECTB, KOTOpble TpeOyeTcss yAaluThb.
IlepBblli ypOBEHb MNPOMBIBOYHON JKUAKOCTM HaA CaMOW HUKHEH Hacaakoi 12
KOHTPOJIMPYETCS C IOMOIIBIO MEpenyCKHbIX TPyOOK, MPOXOMSLIMX dYepe3 HAacaaKy K
pesepByapy 31 mns mepBOM MPOMBIBOYHOM JKUAKOCTH, OOBIMHO PACIOJIOKEHHOMY B
OCHOBaHMU KOJIOHHBI 11  rasonpombiBartensi. M30bTouHass miepBasi  MPOMBIBOYHAS
JKUAKOCTD 37 3aMEHsIeTCsl Ha MOATOTOBJIEHHYIO NEPBYIO MPOMBIBOYHYIO SKUIAKOCTb 34 u3
BITYCKHOTO KoJutekTopa 13 niist pacripeneneHus] MepBOH MPOMBIBOYHON KUIKOCTH, YTOOBI
NOANEPKUBATh YPOBEHb JKUAKOCTH M €€ XUMHUYECKYH) aKTHMBHOCTb B OTHOLICHUH
yAaJdseMbIX 3arpsi3HSIOIIMX BelIeCTB. B A0OMONHEHHME K XUMHUYECKOH peakLHOHHOU
CIIOCOOHOCTH aKTHBHAsI TYPOYJIEHTHOCTD, CO3/1aBaeMasi B MOKPOM Ta3olpoMbIBaTeNe, Oyaer
3¢ (PeKTUBHO yHaisTh TBEpPAbIE YACTHUIBI W3 Tra3a W oO0ecreunBaTh WX MEPEXOn B
NPOMBIBOYHYIO KHIKOCTh. Ilocne BeIxoma u3 TypOYJEHTHOTO MPOCTPAHCTBA PEAKLIMOHHON
30HBI MEPBOM MPOMBIBOYHOM MXUAKOCTH Ta3 MOAHUMAETCS MOJ ACUCTBUEM OCTAaTOYHOIO
JaBlieHHe, YTOOBI MOBTOPUTH ATOT MPOLECC, MPOXOAS Uepe3 BTOPYK 3aTOILIAEMYIO

Hacanky 14 B TypOyJeHTHOe MPOCTPaHCTBO 35 peakUMOHHOW 30HBI BTOPOW MPOMBIBOYHOMN
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JKUAKOCTU. B kauecTse mpumepa BEpXHUNW YPOBEHb NMPOCTPAHCTBA 35 PEaKLUOHHOM 30HBI
BTOPOM MPOMBIBOYHON KUAKOCTH PETYyJIHPYETCsl BBINYCKHBIM KaHAJIOM sl BTOPOWU
IPOMBIBOYHOHN JKHUKOCTH, KOTOPBIH MOXET MPEACTaBIATh COOOH MHOXKECTBO MEPEIyCKHbBIX
XKeNo00B 23, OTBOIALIMX BTOPYIO MPOMBIBOYHYIO SKUAKOCTb U3 KOJIOHHBI ra30MPOMBIBATENS
U HANpaBJSIOLIMX €€ B pe3epByap sl BTOPOH MPOMBIBOYHON JKHAKOCTH, KOTOPBIH He
nokazaH. CornacHo mpearaeMoMy IIOAXOAY BTOpas IPOMBIBOYHAS >KUAKOCTb Hak
Hacankoi 14 MoOXeT OTJIMYaThCs OT MPOMBIBOYHOM JKUAKOCTH Haa Hacankoit 12, yrto
MO3BOJISIET PEAIN30BATh JOOUUCTKY WM YAAIUTH APYTHE 3arps3HsIOLINE BelecTBa. Bropas
IIPOMBIBOYHAS JKMAKOCTb HAJ HAacaakoi 14 MOCTOSHHO 3aMEHSIETCs] HAa IMOATOTOBJICHHYIO
IPOMBIBOYHYIO KUAKOCTb 360. OuuineHHbli ra3 7, BBIXOASIIMA U3 MPOCTpaHCTBA 35
PEaKLIMOHHON 30HBI BTOPOM MPOMBIBOYHOHN >KUAKOCTH, MOJKET HAIPABJIATBCS B JABIMOBYIO
TpyOy WM HCIONB30BaThCS B IMOCIENYIOIINX TEXHOJIOTHYECKUX mpoueccax. Hcmonmb3ys
3TOT K€ MOAXOJ, MOKHO MOCJIE€N0BATEIbHO BHYTPU KOPIIyCa ra30MpPOMBIBATENS MO BBICOTE
n00aBIATh TOTIOJHUTENbHBIE 3aTOIUISIEMbIE IMPOMBIBOYHBIE HACAOKHU Ui AalibHEHIIen
JOOYUCTKM WIW YJAJN€HUs OPYrUX BELIECTB, 3arps3HAIOLIMX BO3AYyX, B COOTBETCTBUM C
TpeOOBaHUSAMH TEXHOJIOTUIECKOTO MPOLEcca.

Ha ®ur. 3 noka3aH npuMep CUCTEMBI ¢ KOJIOHHOM 11 razonpomsbiBaTesisi, conepKalen
CaMyl0 HIDKHIOKO MOTPYXHYKO — HAacajkKy 22, pachoJIOKEHHYK) TIOJ  3aTOILISIEMOM
Hacankoi 14, pyHKIHOHUPYIOLIEH B Ka4eCTBEe BTOPOH MPOMBIBOYHON HACAIKH.

IIpouecc Ha Pur. 3, HAUMHAETCsS C BIYCKA 3arps3HEHHOrO rasa l, MOJIy4eHHOro B
pe3ysbTare CKMraHus WIM B MPOLECCe MPOMBILIIEHHOIO MPOU3BOACTBA, MPUBOIALIEIO K
00pa3oBaHUIO TBEPIBIX YACTHUI], KUCIBIX Ia30B U METAJUIOB, KOTOpbIE TpeOyeTcsl yAaauTh.
'a3 mHampaBnsieTcs K MNOrpYy>KHOH NPOMBIBOYHONW Hacanke 22. ['a3 mnoctymaer mnof
U30BITOYHBIM  JaBJICHHEM, CO3/1aBA€MbIM BBITSDKHBIM BEHTWISITOPOM (HE TIOKa3aH).
JlaBneHue rasa JOCTATOYHO JUJISl TOTO, YTOOBI MPEOOJNIETh NABJICHUE, CO3AaBaEMOEe 33 CUET
BBICOTBHI CTOJI0A MEPBON MPOMBIBOYHOWM SKHIKOCTH HAaJ CaMOW HIKHEHW Hacaakoul 22 u
NOJ/IePKUBaTh TPeOyeMbIil YPOBEHb BTOPOIH NMPOMBIBOYHON JKHUAKOCTH, KOTOPYIO HYKHO
yAEp>KUBAaTb HAJ BTOPOH 3aToIuisieMol Hacaakou 14. JlomoJHUTENbHOE AaBJIEHUE Tasa
YUTEHO B KOHCTPYKLIUH, Il TOTO YTOOBI KOMIIEHCHPOBATh MaZCHUE AABIICHHS ra3a, 1o Mepe
TOrO Kak OH MPOXOAMT 4Uepe3 OTBEPCTUSl B HACAAKAX, a TAKXKE MOTEPH, BOZHUKAIOIIUE B
razoBoM TpyOomposozne. IlpeanoururenbHoe naBiaeHne B HUKHEH 00JacTH 3 MOBBILIEHHOTO
nasneHust cocrasiasieT 450 MM BOA. CT. I'a3 mogHMMaeTcss 4epe3 OTBEPCTHsl B MOTPYXKHOU
Hacaake 22 CO CKOPOCTBIO, ONpenesieMOM KOHCTpykuuerd Hacaaku. ['a3 moctymaer B

TypOyJIEHTHOE POCTPAHCTBO 33 PEaKLIMOHHOHN 30HBI MEPBON MPOMBIBOYHON KHUIKOCTH, IPU
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5TOM ra3 U MepBasi MPOMBIBOYHAS JKUAKOCTb aKTUBHO MEPEMELINBAIOTCS B TYPOYJIEHTHOM
MPOCTPAHCTBE PEAaKLUOHHOM 30HbI MEPBONM NPOMBIBOYHOM xkuakocTu. Ilepsyro
IPOMBIBOYHYIO JKUIKOCTb BBIOMPAIOT TAaKUM 00pa3oM, 4ToObl OHa oOJajaa XUMHUYECKOM
AKTUBHOCTBIO B OTHOIIEHHUH MEPBOI I'PYMIbI 3arpsA3HAIOINX BEIIECTB, KOTOpbIE TpeOyercs
yAQIUTh. YPOBEHb IEpPBOM MPOMBIBOYHON KUAKOCTH HaA TMOTPY>KHOM Hacaakoi 22
KOHTPOJIUPYETCA NAaTYMKaMU, TAaKUMM Kak JAaTYUKU Iepernaja NaBJICHUs, NPUBOASLINE B
JEeMCTBHE KOHTPOJIbHBIEC KIIAaNlaHbl AJI PEryJIUPOBAHUs MOTOKA JKUAKOCTH, BBIXOASALIEH AJIs
MOCJEAYIOUIEH PEeUUpPKYJIALUNA Yepe3 BBIMYCKHOW KaHall 32 Ajsl MepBOM MPOMBIBOYHOMN
JKUAKOCTH, BBIOJHEHHBbIM B AHUINE KOJOHHBL IloaroroeneHHas mepsBas NPOMBIBOYHAs
KHUIKOCTb 34 100aBIsIETCS] TIOCPEACTBOM BIYCKHOTO KOJUIeKTOpa 13 uist pacmpeneneHus
NEepPBOM IPOMBIBOYHOM KUAKOCTH B LEISAX MNOAAEP:KaHHS XUMHUYECKONH AaKTUBHOCTH B
OTHOLIEHUHU YAAISEMBIX 3arpsi3HSIOLIIMX BELECTB. B JOMOJHEHHE K XUMHYECKOU
PEaKLMOHHOM  CITOCOOHOCTH  aKTUBHAast TypOYJIEHTHOCTb, CO37aBaeMasi B  MOKPOM
ra3ornpomsbiBaTese, Oynet 3ppeKTUBHO ynaasTh TBEPAbIE YACTHUIIBI U3 ra3a U 00eCrneYnBaTh
UX T[epexod B MPOMBIBOYHYKO SKUAKOCTh. llocme BeIxoma u3  TYypOYJIEHTHOTrO
MPOCTPAHCTBA 33 PEaKLMOHHOW 30HBI MEPBON MPOMBIBOYHOM KUAKOCTHU ra3 MOJHUMAETCS
NOJ| AEHCTBUEM OCTATOYHOIO AABIIEHHE, YTOOBI MOBTOPHUTH 3TOT IPOLECC, MPOXOIs uepes
BTOPYIO 3aTOIUISIEMYI0 Hacanky 14 B TypOyJieHTHOE MPOCTPAHCTBO 35 peakLMOHHOW 30HBI
BTOPOM MPOMBIBOYHOM KUAKOCTH. B KauecTsBe npumepa BEpXHUNA yPOBEHb IPOCTPAHCTBA 35
PEaKLIMOHHON 30HbI BTOPOM NMPOMBIBOYHOU JKUAKOCTU PETYJIUPYETCs BBIITYCKHBIM KaHAJIOM
IJIsT BTOPOH NMPOMBIBOYHOM JKUAKOCTH, KOTOPBIH MOXKET MPEACTaBIATh COOOH MHOMKECTBO
HePenyCKHBbIX JKeJ00O0B 23, OTBOASAIIMX BTOPYIO HMPOMBIBOUHYIO JKMAKOCTH W3 KOJIOHHBI
ra3onpoOMBIBATENS] U HAIPABJSAIOIIMUX €€ B pe3epByap MJsl BTOPOH MPOMBIBOYHOMN JKUAKOCTH
(He mokaszaH). Mcronb3yst 3TOT MOIXOA, BEPXHsA 3aTOILIsIeMas Hacanaka 14 Moxer paboTaTh
C APYroil NPOMBIBOYHOMN >KUJKOCTBIO, OTJIMYHOM OT TOM, YTO HUCIONB3YETCsl HaJl MOrPYKHOU
HACaIKOH 22, 4TO MO3BOJSIET OCYIIECTBIJIATh JOOYUCTKY MM JOOABISITH aJbTEPHATHBHBIC
peareHTbl [l yAAJeHus APYIUX PperyJIupyeMbIX 3arps3HSIOLIUX BelecTs. Bropas
NPOMBIBOYHASL JKMAKOCTb HAaJ 3aTOIUIIEMON Hacaakou 14 MOCTOSHHO 3aMeHseTCs
MOATOTOBJICHHONM BTOPOM MNPOMBIBOYHOM JKUAKOCTBIO 36, MOAABA€MONW C MOMOIUBIO
BIIYyCKHOTO KOJUIEKTOpa 15 1y pacmpeneneHus BTOPOM NPOMBIBOYHOW  KHUAKOCTH.
OunieHHpld ra3 7, BbIXOASIIUNH M3 TPOCTPAHCTBA PEAKLMOHHONW 30HBI  BTOPOH
IPOMBIBOYHOHN JKUAKOCTH, MOKET HANPABIATHCS B JBIMOBYIO TPYOy MIJIM HCIIOJIBb30BATHCS B
MOCJIEAYIOIMNX TEXHOJOTMYeCKUx mnpoueccax. HMcnonb3ys 3TOT k€ NOAXOA, MOXKHO

MnoCJICaA0BaATEIIbHO BHYTpU KOJIOHHBI ra3onpoOMbIBaTEIA I[O6aBJ'I$ITb no BBICOTEC
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JOTIOJTHUTE IbHBIE 3aTOTUISIEMbIE POMBIBOYHBIE HACATKU JUTS TIOCTIEIYIOIIEH JOOYHCTKY HITH
yHJIEHUs] IPYTUX BEIIEeCTB, 3arps3HSIOMINX BO3AYX, B COOTBETCTBHH C TpPeOOBaHUSIMU
TEXHOJIOTHYECKOr0 TpoLecca.

OnHa wWIM HECKOJBKO 3aTOIUBIEMBIX IPOMBIBOUHBIX HACalOK, peajn3yeMbIX B
HACTOSIIIEM M300pPETeHHH, NAIOT MPEUMYIIEeCTBA MO CPABHEHUIO C HM3BECTHBIM YPOBHEM
TEXHUKH, TPEACTABJICEHHbIM TOTPYKHBIMH  TPOMBIBOYHBIMH  Hacankamu. Cpenu
MPEUMYIIECTB MOXKHO OTMETHTh BO3MOKHOCTh 00eCIeunuTh MOKPYI0 04ucTKy 100% rasa Ha
HECKOJIbKMX YPOBHSIX 30H B3aMMOIEHCTBUS C Pa3IMUHBIMA HEUTPATU3YIOIUMHU PeareHTaMu
BHYTPU OJIHOTO KOpIyCa Ta30MpPOMBIBATENS. DTa OCOOEHHOCTh W300pETeHHs MO3BOJISET
OJTHOMY YCTPOMCTBY IJIsi NMPOMBIBKH YAANATb OOJiee IMUPOKHHA JHANa30H 3arpsi3HSIOIINX
BEIIECTB ¢ Oosee  BBICOKOH 3((EKTUBHOCTHIO  yaaleHus. | a3ompombIBaTeNy,
UCTIOJIB3YIOIIHE KOHCTPYKIMIO C 3aTOIUIIEMON Hacaakou, OyAyT 3aHUMaTh MEHBIIYIO
IIOIAab W OTJIMYaThCsl OoNblnell TUOKOCTbIO MOHTa)Kka, a Takke Oojee HU3KUMHU
KaIlUTaJIbHBIMH 3aTPaTaMH, MACIITAOUPYEMOCTBIO U BO3MOKHOCTBIO YIAJICHUS] HECKOJIBKUX
3arpsI3HSIOIUX BELISCTB B OMHOM YCTPOUCTBE. 3aTOIUIsIeMasi Hacaaka MOYKET MPUMEHSThCS
B TPOLIECCaX CKUTAHUSI YIJIsL, OMOMACChl U TBEPIBIX OBITOBBIX OTXOIOB, I'Ie OCHOBHBIMH
3arpsI3HSIOMUMHI BEIIECTBAMHU, KOTOpbIe TPeOyeTCs yIaduTh, SBJISIOTCS TBEPAbIE YaCTHUIIBL,
KUCJIbIe Ta3bl, COIEp’Kallfe AHOKCHI Cephbl, XJIOPUA Bomopoxa U (PTOpUA BOIOPOAA,
MeTaJUIbl, BKJTFO4asi pTyTh. KpoMe TOro, ra3onpomMbIBaTeNy, UCIOIb3yEeMble B XHMHUECKUX U
MIPOMBILIICHHBIX MPpoLeccax, TPEOYIOLINX YAAJEHUS MbUIH, 3a11aX0B M KUCJIBIX Ta30B, MOTYT
CTaTh O0OJIACTHIO IPUMEHEHHS AJIs1 KOHCTPYKIHI C 3aTOMJISIEeMO HaCaAKOM KaK B HOBBIX, TaK
U B MOJIEPHU3HPOBAHHBIX YCTAHOBKAX.

W3 BbIIECKA3aHHOTO CJENyeT, YTO HACTosllee H300peTeHre MOAXOOUT st
JNOCTHKEHHsI BCEX MeJiel M KOHEUHOro pe3ysbrara, CHOpMyJIHMPOBAHHBIX 31eCh paHee,
HapsIy C APYTMMH TMPEUMYHIECTBAMH, KOTOPBIE SIBJISIFOTCS OYEBHIHBIMH M MPUCYIIUMHU
camoii cucreme. CreyeT MOHMMATh, YTO HEKOTOPbIE OCOOEHHOCTH U TMOAKOMOWHALIUU
SIBJISTFOTCSI TTOJIE3HBIMU M MOTYT HUCIOJIb30BATHCS CO CCBUIKOW Ha JPyrue OCOOEHHOCTH U
MONKOMOWHALIMK. JTO MPEANojiaraeTcss U BXOAUT B oObeM (opmynbl u3odperenus. He
oTcTymast OT obbeMa (hOpMyJIbl H300PETEHMSI, MOKHO Peai30BaTh MHOKECTBO Pa3IMIHBIX
BAPMAHTOB OCYIIECTBJIICHHUs HacTosiero wu3odperenms. CreayeT TOHMMATb, YTO BCE
CONepKaHUe, pACKpbIBAEMOE B HACTOSAMEH MATEHTHOW 3asBKE U IMIOKa3aHHOE Ha
NpUaraéMbIX YepTerkax, JOUKHO TOJKOBAThCS KAaK WMEIOINee TMOSICHSIOUINN, a He

orpaHuuMBarOINN cMbIca. CrieranrcTaM B JaHHOH 00JaCTH TEXHUKU OyET MOHSTHO, YTO
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TAKXKE MOTryT OBITH OCYLICCTBJICHBI U JPYyIrue MOI[I/I(l)I/IKaLII/II/I NPEANIOUTUTCIIbHOTO BaprUaHTa

UCTIOJTHEHHS U300peTeHus1, He OTCTymnasi OT o0beMa H300PETeHHUS.

16



OOPMVIJIA U30BPETEHUA (nepBonavanpHast)

1. BeprukanpHO€ YCTPOWCTBO TIa30NpPOMBIBATENs [UIA YAAJEHUs MHOXECTBA Pa3JIUYHBIX

3arpsA3HAOIINX BEIIECTB U3 3arpsA3HCHHOI'O ra30BOro noToka, COACpKaIice:

a) KOJIOHHY Ta30NpOMBIBATENsl C TIOTOJIKOM, JHHINEM, LHJIUHAPUYECKOW CTEHKOM,
COCUHSIONIEN TMOTOJIOK C JHMINEM, MHOKECTBOM HAacCaJOK, YJIOXKEHHBIX Ha HEKOTOPOM
PacCTOSIHUU OJJHA OT APYTOH MO BBICOTE, MPOCTPAHCTBOM HaJ KaKIOM HACAAKOM, ra30BITyCKHBIM
naTpyOKOM, BBITSDKHBIM BEHTHJIITOPOM ISl CO3IAHUS TPUHYIUTEIbHOM TSATH U Fa30BBIMY CKHBIM

naTpyokom;

0) MOTPYXHYIO HWKHIOIO HACaIKy, PACHOJOKEHHYIO TOPU3OHTAJIBHO TOMEPEK HIDKHEH
4acTU KOJIOHHBI Ta30NpOMbBIBaTeNs, MpPUYEM T[OTPYKHAs HIDKHSS Hacajka COJEPKUT
TOPU30HTAJIbHYIO IJIACTUHY, UMEIOIYI0O MHOKECTBO Y3KHX LieJiel, MPOXOAALIUX Yepe3 BCIO ee

TJIOINATb,

B) pe3epByap C MEpPBOM MPOMBIBOYHOU KUAKOCTBIO, PACIOJIOKEHHBIM B HWKHEW YacTH
KOJIOHHBI Ta30NpPOMBIBATENSI MO IMOrPYXKHOM HIDKHEH HACaaAKOM, W IepBO€ MPOCTPAHCTBO
PEAaKLMOHHOM 30HBI, JAoXonsdAllee 10 TpeOyemMoro ypoBHS HaJ IOTPYKHOH IPOMBIBOUYHON
HACAZKOW, MPUYEM IIEPBYIO INPOMBIBOYHYIO SKHUIAKOCTb BBIOMPAIOT TAaKUM 00pa3oM, 4TOOBI

yAQJINUTD MEPBYIO IPYIIY 3arpsi3HSIOMINX BEIIECTB U3 3arpsi3HEHHOTO ra30BOro MOTOKA,

) BIYCKHOM KaHaJ Ul MEpBOH MPOMBIBOYHON JKUIKOCTH, BXOINALIMH BHYTPb IEPBOIO
IPOCTPAHCTBA HAJl IOTPYKHOM HACAIKOM, NEPBBIN PACTIBUINTEIBHbIH MEXaHH3M, COOOLIA0 LITUHCST
C BIIYCKHBIM KAaHAJOM JJsl NEPBOW MNPOMBIBOUYHON >KMIKOCTH MAJI1 PACHbUICHUS IEePBOU
MIPOMBIBOYHOMN KUAKOCTH B IPOCTPAHCTBE PEAKLIMOHHON 30HbI IEPBOI MPOMBIBOYHOM JKUJKOCTH,

Y BBIIYCKHOM KaHaJ [l EPBOM MPOMBIBOYHOMN KUAKOCTH, BBIITOJHEHHBIN B THULLE,

1) IEPBYIO 3aTOILIIEMYIO HACAIKY, PACTIONOKEHHY O TOPH3OHTAIIBLHO Yepe3 BCe MOMepedHOe
CCUCHUE KOJIOHHBI I'a30IIPOMBIBATEIA HAZl YPOBHEM BITYCKHOT'O KaHaJia 414 HepBOﬁ HpOMbIBO‘{HOfI
JKUIIKOCTH, TIPUYEM TEPBasi 3aTOIJIsIEMasi Hacaaka COMEPKUT IIACTHHY, UMEIOIIYI0 MHOKECTBO

Y3KHX IleJiel, MPOXOSALINX Yepe3 BCIO ee TUIOIab,

€) MPOCTPAHCTBO PEAKIIMOHHOM 30HBI BTOPOH MPOMBIBOYHOHN JKHIAKOCTH, PACTIONIOKEHHOE
Ha TpeOyeMOM YpOBHE HaJl MEepPBOH 3aTOIUIIEMOI HACaIKOH, MPHYEM BTOPYIO MPOMBIBOYHYIO
KUJKOCTb BBIOUPAIOT TAKUM 00pa3oM, YTOOBI YAAIUTE BTOPYIO TPYIINY 3arps3HSIOIINX BELIECTB

U3 3arpsA3HEHHOIO ra30BOro 1noToka, u

’K) BIYCKHOM KaHaJ Jii BTOPOH NPOMBIBOYHOM *KUIKOCTH, BXOASALIMHA BHYTPb BTOPOTO

MIPOCTPAHCTBA HAJ NEPBOM 3aTOILUIIEMON HACAAKOW, BTOPOH PACHBUIMTENIBHBIM MEXAHU3M,



COOOIIAOLTUICS ¢ BITYCKHBIM KaHAJIOM JJISi BTOPOU MPOMBIBOYHOM KUAKOCTH JJIsl PACTIbUICHUS
BTOPOM MPOMBIBOYHOM >KMAKOCTH B MPOCTPAHCTBE PEAKLIUOHHOW 30HBI BTOPOU MPOMBIBOYHON
JKUJIKOCTH, U BBINYCKHOW KaHAJ JUIsl BTOPOH IMPOMBIBOYHOM >KUIKOCTH, PACHOJIOKEHHBIM Haj

NEPBOU 3aTOILIAEMOU HACAKOMU, TPOXOMALIUN YePe3 CTEHKY KOJIOHHBI Ia30IPOMBIBATEIS.

2. BepruxanpHOE€ yCTPOWCTBO Tra3ONpOMBIBATENs JIs1 YAAICHUS MHOXKECTBA Pa3JIMYHBIX

3arpsA3HAIINX BEIIECTB U3 3arpsA3HEHHOIO ra30BOro 1noToka, CoacpKaliee: .

a) KOJIOHHy Ta30MpPOMBIBATENSI C TOTOJIKOM, JHHINEM, LMJIMHAPUYECKOU CTEHKOM,
COEAMHSIOUIEN TMOTOJIOK C JHHINEM, MHOKECTBOM HACaJOK, YJOXKEHHBIX Ha HEKOTOPOM
PAcCTOSIHUU O/HA OT APYTOil MO BBICOTE, MPOCTPAHCTBOM HaJ KaKA0W HACAJAKOW, ra30BITyCKHBIM
naTpyOKOM, BBITSDKHBIM BEHTHJIITOPOM ISl CO3JIAHUST TPUHYIUTEIbHOM TSATH U Fa30BBITY CKHBIM

naTpyokom;

0) pesepByap C MepBOH MPOMBIBOYHOM SKHIKOCTBIO, PACIIONIOKEHHBI B HUKHEW 4YacTH
KOJIOHHBI ~Ta30MPOMBIBATENS, JOXOMAMHA 10 TpeOyeMoro ypoBHs, TPUYEM MEPBYIO
NPOMBIBOYHYIO JKHIKOCTh BBIOMPAIOT TaKUM 00pa3oM, 4YTOObl YAAIWUTh TMEPBYIO TPYHITY

3arpsA3HAOINX BEIIECTB U3 3arpsA3HCHHOT'O ra30BOro 1noTokKa,

B) MEPBYIO 3aTOIUIIEMYIO0 HACAIKy, PACIIOJNOKEHHYK) T'OPU30HTAJIBHO TOMEPEK KOJOHHBI
ra3onpoMBbIBATENsI HaJ Ta30BIYCKHBIM MNaTpyOkoM, oOpa3ysi mepBoe MPOCTPAHCTBO MEXKIY
pe3epByapoM AJIsl NEPBON MPOMBIBOYHOM KUJAKOCTH U MEPBOM 3aTOIJIAEMON HACAIKOH, MPUYEM
nepsasi 3aTOIUIsIeMas HacajJka COAEPXKUT IJIACTUHY, HMMEHOILIYI0 MHOXECTBO Y3KUX LIeNeH,

MPOXOSIIIHX Yepe3 BCIO ee TUIOIIA/Ib,

I) MPOCTPAHCTBO PEAKLMOHHON 30HBI MEPBONM MPOMBIBOYHOH JKHUAKOCTH, AOXOASIIEE IO
TpeOyeMoro ypoBHSI HaJ MEPBOH 3aTOIUISIEMON HACAKOH, MPHYEM MPOCTPAHCTBO PEAKLIMOHHOM
30HBI COO0IIAETCS C pe3epByapoOM uepe3 OAHMH MM HECKOJIBKO MEePeNyCKHbIX MTaTPpyOKOB, MpuyYeM
KaKJIbIi TaTPyOOK BBIXOIUT U3 pe3epByapa AJisl NEPBOM MPOMBIBOYHOMN JKUIAKOCTH Yepe3 MEPBYIO

3aTOIUISIEMYIO HACANIKY U JTOXOIUT 0 TpeOyeMOoro ypoBHS HaJl IEPBOM 3aTOTLISIEMON HACaIKOM,

1) BIyCKHOH KaHaJl JJisl TIEPBOM MPOMBIBOUYHOW KMIKOCTH, MPOXOISIINN Yepe3 CTEHKY
BTOPOTrO MPOCTPAHCTBA HaJ NEPBOM 3aTOMJSIEMON HACAaAKON, MEpPBbIM PacHbUIUTENIbHBIN
MEXaHU3M, COOOIIAIOIINICA C BIYCKHBIM KaHAJIOM ISl TIEPBOM MPOMBIBOYHON JKUAKOCTH JJIS
pacnbpUIeHUs NMEPBOM NMPOMBIBOYHON SKHIKOCTU B MPOCTPAHCTBE PEAKLUOHHOW 30HBI NEPBOU
MIPOMBIBOYHOM JKUAKOCTH, W BBINYCKHOW KaHaJl JJs1 NEePBOW IPOMBIBOYHOWU >KUIKOCTH,

BBLITIOJTHEHHBIN B JHUIIIEC,



€) BTOPYIO 3aTOIISIEMYEO HACAIKY, PACTIONIOKEHHY IO TOPU30HTAIIBHO Yepe3 BCE MOMEePEUHOe
CeueHre KOJIOHHBI Ta30MpPOMBIBATENSI HAJ TMEPBON 3aTOIUIIEMON Hacaakol, oOpasysi BTOpoe
MIPOCTPAHCTBO MEKIY MPOCTPAHCTBOM PEAKLIMOHHOM 30HBI NEPBOM MPOMBIBOYHOM KUAKOCTH U
BTOPOM 3aTOIUISIEMOM HACAAKOM, NMPUYEM BTOpPAsl 3aTOIUIsIEMasl HacajakKa COAEPIKUT IUIACTHUHY,

NMECIOIIYHO MHOKECTBO Y3KHUX Hleﬂeﬁ, MMPOXOAAIIUX YE€PE3 BCHO €€ IIIOIAAb,

) TIPOCTPAHCTBO PEAKLIMOHHON 30HBI BTOPOH MPOMBIBOYHON JKUAKOCTH, PACHOJIOKEHHOE
Ha TpeOyeMOM ypOBHE HaJ BTOPOW 3aTOIISIEMOH HACaIKOH, MPUYEM BTOPYIO MPOMBIBOYHYIO
JKHUJIKOCTb BBIOMPAIOT TaKUM 00pa3oM, 4TOOBI YAAIUTh BTOPYIO IPYIINY 3arpsi3HSIOIINX BEIIECTB

N3 3arpsA3HEHHOTO ra30oBOro rnoToKa, u

3) BIYCKHOHM KaHaJ AJIi BTOPOH MPOMBIBOYHOM KHIKOCTH, BXOISLIMHA BHYTPb TPETHETO
MPOCTPAHCTBA HAJ BTOPOM 3aTOIUIIEMON HACAAKOW, BTOPON pAaCHbUIUTEIbHBIN MEXaHU3M,
COOOIIAOIIUICS C BITCKHBIM KaHAJIOM JUJIsl BTOPOH MPOMBIBOYHOM JKUIAKOCTH JUJISI PACTIBUICHHUS
BTOPOM NPOMBIBOYHOMN >KMAKOCTH B MPOCTPAHCTBE PEAKLIMOHHON 30HBI BTOPOU MPOMBIBOYHON
JKUAKOCTH, W BBIYCKHOW KaHaJ JJisi BTOPOH MPOMBIBOYHOM JKUIKOCTH, PACIOJIOKEHHBIM HaJ

BTOPOU 3aTOIJIIEMON HACAAKOH, MPOXOISALINN Yepe3 CTEHKY KOJIOHHBI Fa30MPOMBIBATEIS.

3. YCTpOoHCTBO ra30npoMbIBaTeNs MO M. 1, JOMOIHUTENBHO COnepKallee:

a) OAHY HWJIHW HECKOJIbKO OOIOJHUTECIBbHBIX 3aTOIMIIICMBIX HACAAOK, PACIOJIOXKXCHHbBIX
TFOPU3OHTAJIBHO HYE€PE3 BCC MOMNEPCUHOC CCUCHUE KOJIOHHBI ra30MPOMBIBATEIISI U YJIOKCHHbBIX
nocCJaca0BaTCJIbHO IIO BbLICOTC OAHA Haxg HPYFOﬁ, npu4ieM Kaxxaasi HacCaaka o6pa3yeT

AOTIOJIHUTEJIBHOE MPOCTPAHCTBO BMECTE C HacaI[KOI\/'I, pacnonomeHHoﬁ HHIXKE,

0) OTHO MJTH HECKOJIbKO AOTOJHHUTEIBHBIX MPOCTPAHCTB PEAKIIHOHHBIX 30H MPOMBIBOUHOM
KUAKOCTH, IPUYEM Ka)KI0€ IPOCTPAHCTBO PACIIOaraeTcsi HaJ COOTBETCTBYIOIIEH 3aTOILIIeMON
HACAIKOH M IOXOAUT 110 TPeOyeMOro YPOBHSL, MPUUEM KaXKAYIO JOMOJHUTEIBHYIO IPOMBIBOYHYIO
JKHJKOCTb BBIOUPAIOT TAKMM 00pa3oM, 4TOOBI yIAIUTh HEOOXOIUMYIO JOMOJHUTEIBHYIO TPYIITY

3arpsA3HAOIINUX BEIIECTB U3 3arpsA3HEHHOTO IMMOTOKA ra3a, u

B) ONWH WJH HECKOJIbKO JOTMOJIHUTENIbHBIX BITYCKHBIX KaHAJIOB JUISI MPOMBIBOYHOM
JKUAKOCTH, MNPOXOJSALIMX Yepe3 CTEHKY BHYTPb COOTBETCTBYIOILNETO IOMOJHUTEIBHOIO
MPOCTPAHCTBA  HAJ  COOTBETCTBYIOLEH  JOMOJHUTEIBHON  3aTOIUIAEMOW  HACAIKOM,
JOTOJHUTENbHBII  COOTBETCTBYIOLIMHM  PACHBUITUTENbHBI ~ MEXaHH3M, COOOIIAIOIIMHC ¢
JIOTIONIHUTEJIbHBIM  BIIYCKHBIM KAHAJIOM JUIi TPOMBIBOYHON JKUIKOCTH, MAJI pPAaclbUIEHUS
JIOTIONIHUTEJIbHON TMPOMBIBOYHON JKUJKOCTH BHYTPU COOTBETCTBYIOILETO JAOMNOJHUTEIBHOIO
IIPOCTPAHCTBA PEAKLMOHHON 30HbI IPOMBIBOYHON JKUAKOCTH, U OAMH WJIM HECKOJbKO

COOTBETCTBYHOIIIUX OOMOJIHUTECIIbHBIX BBIITYCKHBIX KaHAJIOB IJIsA HpOMbIBOqHOﬁ JKUOAKOCTH Hanqg



COOTBETCTBYIOLIIEH  3aTOIUIAEMOIl  HAacagkoH, MPOXOASIIUX uepe3 CTEHKY  KOJOHHBI

ra3onpOMBIBATEIS.
4. YCTpOUCTBO ra30npOMBIBATENIS MO I1. 2, JOMOJHUTENIBHO COAEpIKaLIee:

a) OOHY WIM HECKOJBbKO JOIMOJHUTEIbHBIX 3aTOIUIIEMbIX HACaIOK, PaCHOJOKEHHBIX
TOPU30HTAJbHO 4Y€pe3 BCE IONEPEYHOe CEYEHUE KOJOHHBI ra30NpPOMBIBATENS U YJIOKEHHBIX
NOCJIEIOBATEIbHO IO BBICOTE OOHA HAX JPYroi, NpuveM Kakaas Hacagka oOpasyer

AONOJIHUTECIIbHOE NPOCTPAHCTBO BMECTE C Haca):ucoﬁ, paCHOHOX(eHHOﬁ HHWXKE,

0) OTHO MJTM HECKOJIbKO JOMOJHUTEIBHBIX MPOCTPAHCTB PEAKIIMOHHBIX 30H MPOMBIBOUYHON
KUAKOCTH, IPUYEM Ka)KI0€ IMPOCTPAHCTBO PACIIONAraeTcsl HajJl COOTBETCTBYIOIIEH 3aTOILIAEMOIT
HACAIKOH M IOXOAUT 110 TPeOyeMOro YPOBHS, MPUUEM KaXKAYIO JOMOJHUTEIBHYIO IIPOMBIBOYHYIO
KHJKOCTb BBIOUPAIOT TAKMM 00pa30M, 4TOOBI yIaIUTh HEOOXOIUMYIO JOMOJHUTEIBHYIO TPYIIITY

3arpsA3HAOINUX BEIIECTB U3 3arpsA3HCHHOT'O IMMOTOKA ra3a, u

B) OIWH WJIM HECKOJIbKO JOMOJHUTENbHBIX BITYCKHBIX KAHAJIOB [UI IMPOMBIBOUYHON
JKUJKOCTH, TPOXOMALIMX dYepe3 CTEeHKY BHYTPb COOTBETCTBYIOINErO JOMOJHUTEIBHOIO
MPOCTPAHCTBA  HAJ  COOTBETCTBYKOLIEH  JOMOJHUTENBHOM  3aTOIUISIEMONM  HACaJKOM,
JOTMOJHUTENbHBI  COOTBETCTBYIOLIMHM  PACHBUIMTENbHBI MEXaHU3M, COOOLIAIOIMUICS C
JOTIONIHUTEJIbHBIM  BIIYCKHBIM KAHAJIOM JUIl TPOMBIBOYHON JKUIKOCTH, AJI1 PACIbUICHUS
JOTIONIHUTEJIbHON TMPOMBIBOYHON SKUIAKOCTH BHYTPU COOTBETCTBYIOILETO JOMOJHUTEIBHOIO
IIPOCTPAHCTBA PEAKLUOHHON 30HbI IPOMBIBOYHON JKUAKOCTH, U OAWH WJIM HECKOJBKO
COOTBETCTBYIOLIUX IONOJHUTEIbHBIX BBIMYCKHBIX KAHAJIOB I IPOMBIBOYHON >KUAKOCTH Hax
COOTBETCTBYIOIIEH  3aTOIUISIEMON  HACaAKOM, MPOXONSIUUX Yepe3 CTEHKY  KOJIOHHBI

ra3ornpOMbBIBATEIIA.

5. YcTpoiicTBO ra3ompoMBbIBaTENsl MO 1. 2, OTJIMYAIOLIEECsS TEM, YTO Ta30BIYCKHOH maTpyOok
PACIIONIOKEH B BEPXHEH 4acTH KOJIOHHBI, & KAHAJI Ta30BIYCKHOTO MaTpyOKa MOIBOIUT Ta3 MOJ

CaMyr0 HUKHIOIO HAaCaKy.

6. YCTpOHCTBO ra3ompoMbIBaTENs IO . 2, OTJIMYAKOLIEECs TeM, YTO Ta30BIYCKHOH MaTpyOok
pacronokeH B OOKOBOM 4acTH KOJIOHHBI, & KaHAJ ra30BIIyCKHOIO MaTpyOKa MOABOAMT Ta3 IMOL

CaMyr0 HUKHIOIO HAaCaKy.

7. YCTpOWCTBO Tra3OmpoOMBIBaTeNsd NO II. 2, OTAMYAOLIeecss TEeM, 4YTO pasMmep Iuesled B
3aTOIIIEMBIX HaCaAKaX MOJKET OBITH BbI6paH Tak, 4TOOBI NpeaoOTBPATUTE MMPOXOKACHUE YCPE3
HHX HpOMbIBO‘{HOﬁ JKUAKOCTHU IIPU HAJIMYUU IO 3aTOIIIEMbIMU HAaCaJKaMU rasa, noaaBacMoro

o AaBJICHUCM.



8. Crocob YAAJICHUS HECKOJIbKHUX 3arpA3HAOMNX BCIICCTB U3 3arpsA3HCHHOIO MOTOKA rasa,

IPUYEM CIIOCOO CONEPIKUT CIIEAYIOLINE HTAIIbI

a) TOMAIOT MEPBYIO MPOMBIBOYHYIO JKUAKOCTh BHYTPb YCTpOicTBa 1o n. 1 10 Tpedyemoro

YPOBHs )KUAKOCTH, PACIIOJIOKCHHOI'O Hag HOT‘I)Y)KHOI\/'I HpOMbIBOqHOﬁ HacaI[KOI\/’I;

0) momarT BTOPYIO MPOMBIBOYHYIO JKUIKOCTb BHYTpPb YCTpOICcTBa 1O 1. 1 10 TpeGyemoro

YPOBHsI, PaCIIOJIOKEHHOTO HaJ 3aTOILUISIEMON MPOMBIBOUYHON HAaCaaAKOM;

B) OXJIaXXJarnT 33.Fp$[3HeHHbII\/'I TEXHOJIOTHYECKHIT ras, UCIoJb3ysda ra30BbIN KOHOUITUOHED

N3BECTHOI'O YPOBHS TEXHUKH,

F) noaABOOAT OXJIa)KI[eHHbII\/'I 3ar‘p$[3HeHHbII\/'I ra3 noa AaBJICHHUEM M3 BBITSX)KHOI'O BEHTUJIATOPA

BHYTPb YCTPONCTBA O M. 1 MOJ NOTrPy>KHYIO MPOMBIBOYHYIO HACAAKY,

1) Aat0T BO3MOYKHOCTB ra3y MpONTH BBEPX Yepe3 MOrPYKHYIO MPOMBIBOUHYIO HACAIKY IS
nepexoAa MepBOM TPYNIbl 3arpsA3HSIOIIUX BELIECTB W3 3arpsi3HEHHOIO ra3a B IEPBYIO
IMIPOMBIBOYHYIO JKUIKOCTb B IPOCTPAHCTBE PEAKLHMOHHON 30HBI NEPBOM NPOMBIBOYHOHN

JKUAKOCTHU HaJ MOrPY>KHOM MPOMBIBOYHON HaCaaKOMH;

€) Jaf0T BO3MOXKHOCTD ra3y NMpOAODKUTE MPOXOKIACHNE BBEPX Yepe3 3aTOIIISIEMYO HACAIKY
IJI Nepexozia BTOPOI TPYIIbI 3arpsi3HAIOLIMX BELIECTB M3 3arps3HEHHOIO ra3a BO BTOPYHO
IPOMBIBOYHYI JKHIKOCTb B IIPOCTPAHCTBE PEAKLUOHHONW 30HBI BTOPOM IPOMBIBOUYHOM

JKMIKOCTH HaJl 3aTOIUISIEMON HaCaaKOii;

}K) O6pb13FI/IBa}OT BbIXOI[SIH_II/Iﬁ ras s yAaJCeHUs OOMNOJIHUTCIIbHBIX 3arpA3HA0IINX

BELIECTB U CHUKEHUS] CKOPOCTHU MOTOKA Iasa,
3) BBIMYCKAIOT BBIXOISIINN I'a3 U3 YCTPOHCTBA ra30MpOMbBIBATENS,

M) 10 OTHEJNbHOCTU YOAJSIFOT TIEPBYI0 U BTOPYIO IMPOMBIBOUHBIC JKHUAKOCTH U3 KOJOHHBI

ra30MpPOMBIBATENIST TS OAEPIKAHUS TPeOyeMOro YPOBHSI KaX10H MPOMBIBOYHOM JKHIKOCTH;, U

K) OYHIIAOT CJIUBACMbBIC MPOMbBIBOYHBIC KUAKOCTU IJisI MOBTOPHOI'O HCIOJBb30BAHUA B

YCTPOMCTBE ra30MnpOMbIBATE]IS.

9. Hcnonb3oBaHuE€ YCTPOWCTBA Tra30NpOMBIBATENs] NO M. 1 [ yJaJleHuss HECKOJIbKHUX

3arpsA3HAOINX BEIIECTB U3 3arpsA3HEHHOI'O MOTOKA ra3a COrjiaCHO CHOCO6y mo m. 8.

10. Criocob mo 1. 9, comep:kaiuii TONOJHUTENbHBIN dTan (ee) mocie sTana (e):



ee) AA0OT BO3BMOXKHOCTD ra3dy npOoAO0JI>KUTh MPOXOKACHHUE BBEPX HEPE3 OAHY UIJIM HECKOJIBKO
AOMOJIHUTEJIbHBIX 3aTOIUIAEMbBIX HACAaAOK, IMOCJIEAOBATCIIBHO YJIOKCHHBIX IO BBICOTE, OJIA
nepexona ONHOM MU HECKOJbKHUX AOMOJIHUTCIIBHBIX TPYIIT 3arpA3HAOIIUX BCIICCTB U3
3arpsA3HCHHOI'O rasa B OAHY WU HECKOJIBKO AOMOJHUTCIBHBIX IIPOMBIBOYHBIX JKHIKOCTEN B
OOHOM MM B KaXXIAOM H3 HECKOJBbKUX IOONOJHUTCIbHBIX IPOCTPAHCTB peaKI_II/IOHHOI\/'I 30HbI

IIPOMBIBOYHOM JKMIKOCTH HAJl KaXKAOH COOTBETCTBYIOLIEH 3aTOMJISIEMON HACaAKOM.

11. Cnocol ynaneHus: HECKOJBKUX 3arps3HSIOLINX BELIECTB M3 3arps3HEHHOrO IMOTOKA rasa,

NPUYEM CIIOCO0 CONEPIKUT CIEIYIOLINE STATIbI

a) TIOAOT MEPBYIO MPOMBIBOYHYIO JKHUAKOCTh BHYTPh YCTPOHCTBA MO M. 2 10 TpeOyeMoro

YPOBHsI >KMJKOCTH, PACIOJIOKEHHOTO HaJ NMEPBOH 3aTOIISIEMON MPOMBIBOUYHON HACAAKOM;

0) MomaroT BTOPYIO MPOMBIBOYHYIO JKUAKOCTh BHYTPh YCTPOKHCTBA MO M. 2 10 TpeOyemMoro

YPOBHs1, PaCIOJIOKEHHOIO HaJl BTOPOH 3aTOIISIEMON IPOMBIBOYHOMN HACaAKOM,

B) OXJIaKarnT Sar‘pHSHeHHbeI TEeXHOJIOTHYSCKHI ras, UCHoJb3yda ra3oBbIit KOHOULTUOHED
HU3BECTHOI'O YPOBHS TCXHUKH,

F) IoABOIAT OXJIa)KI[eHHbeI 3an$I3HeHHI:>II\/'I ras rnoa JaBJICHHUEM M3 BbITSI?)KHOI'O BEHTHIIATOPA

BHYTPb YCTPONCTBA IO II. 2 MO NEPBYIO 3aTOILIIEMYIO IPOMBIBOYHYIO HACAIKY,

1) NArOT BO3MOXHOCTb Ta3y MPONTH BBEpX 4Yepe3 NEPBYIO 3aTOIUIIEMYIO HACAaKy MAJIs
nepexosia IEepBOM TIPYMIbl 3arps3HSAIOIIMX BEIIECTB W3 3arps3HEHHOTO ra3a B IMEPBYIO
IIPOMBIBOYHYIO KHJIKOCTb B IPOCTPAHCTBE PEAKLIMOHHON 30HbI IEPBOM POMBIBOYHON YKUIKOCTH

HaJl ePBOM 3aTOIUISIEMON HAaCaIKOM;

€) AIOT BO3MOKHOCTB a3y MPOAOJDKUTE MPOXOKIEHHE BBEPX YePe3 BTOPYIO 3aTOIISIEMYEO
HAcaAKy AJisl Iepexofa BTOPOM TIPyNIbl 3arps3HAIOLIMX BELIECTB U3 3arps3HEHHOIO rasa BO
BTOPYIO MPOMBIBOYHYIO >KUJKOCTb B IIPOCTPAHCTBE PEAKLIMOHHON 30HBI BTOPOH NMPOMBIBOYHOU

JKUAKOCTHU HaJ BTOPOU 3aTOIIIEMON HACaKOM,

}K) O6pb13FI/IBaI-OT BI:;IXOI[;[H_II/Iﬁ ra3 mjd yAaJ€HUs HOONOJHHUTEIbHBIX 3arpA3HA0LINX

BELIECTB U CHUKEHUsS] CKOPOCTH MOTOKA Iasa,
3) BBINTYCKAIOT BBIXOMAIIHH I'a3 U3 YCTPOHCTBA ra30MpOMBIBATENS,

M) 1O OTIEJNBbHOCTH YAAJSIIOT MEPBYI0O U BTOPYIO MPOMBIBOYHBIE JKUAKOCTH M3 KOJOHHBI

ra30IpOMBIBATENS IS O KaHUS TPeOyeMOro ypoBHs KaKIOH MPOMBIBOYHOH JKUAKOCTH, U



K) OYHIIAOT CJIMUBACMbBIC TPOMBIBOYHBIC KUAKOCTU AJII NOBTOPHOTO HCIIOJIb30OBAHUSA B

YCTPOMCTBE ra30MpOMbIBATEIIS.

12. Hcnonb3oBaHuE YCTPONCTBA Tra3ONpPOMBIBATENsl IO I 2 JUId yHAJIEHUs HECKOJbKHUX

3arpsI3HSIOIINX BEIIECTB M3 3arPsI3HEHHOTO MTOTOKA ra3a COriaacHo crnocody mo m. 11.
13. Cnioco6 mo m. 11, comepkaiuii JOMOMHUTENbHBIH dTar (ee) moce stamna (e):

ee) AAa0T BO3MOXXHOCTD ra3y npoaoJKUTh IMPOXOXKACHUE BBEPX UEPE3 OAHY UJIN HECKOJIBKO
AONOJHUTECJIbHBIX 3aTOIUIAEMbBIX HACadOK, IMOCJIEAOBATCIIBHO YIJIOXKCHHBIX IIO BBICOTEC, IJIA
nepexona OZ[HOﬁ HUJIN HECKOJIbKUX HOOIMNOJHUTEIIbHBIX TPYIIl 3arpA3HAOMNX BEIIECTB U3
3arpsA3HEHHOIO ra3a B OAHY HJIM HECKOJIBKO JOIMOJHUTEIBbHBIX IMPOMBIBOYHBIX }I(I/II[KOCTefI B
OOHOM HJIM B KaXIOM H3 HECKOJIbKUX HOOMOJHHUTCIBHBIX IMPOCTPAHCTB peaKL[I/IOHHOfI 30HBbI

IIPOMBIBOYHOMN KUIKOCTU HaJ KaXAOW COOTBETCTBYIOLIEHN 3aTOIUISIEMON HACAIKOM.

14. Hcnonb3oBaHue yCTpOHCTBA MO M. | 1ns yhaaneHuss W3 3arps3HEHHOrO IOTOKa rasa
HECKOJIbKUX 3arpsA3HAMUX BCIICCTB, BbI6paHHbIX N3 TPYNIIbl 3arpsA3HAOMINX BELICCTB,
BKJTIOYAIOLIEH TBEPble YACTULIBI, METAJUIBL, XJIOPU BOAOPOAA, (GTOpHUI BOAOPOAA, 3aKUCh a30Ta,

OKCHJ a3oTa, yrﬂeKHCHbIﬁ ra3 u JUOKCHUJ CECPbI.

15. Hcnonb3oBaHue yCTPONCTBA MO I 2 1Jsl YHAAJN€HUs U3 3arpsi3HEHHOrO IIOTOKa rasa
HECKOJIbKUX 3arpsA3HA0MUX BCIICCTB, BbI6paHHbIX U3 TPyHIIbl 3arpsA3HAOMINX BEIICCTB,
BKJIIOYAIOLIEH TBEP/ble YACTULIbI, METAJUIBL, XJIOPU BOAOPOAa, GTOPHU BOAOPOA, 3aKUCh a30Ta,

OKCHJ a30Ta, yFJIeKPICJTbeI ra3 1 JUOKCHUJ CEphl.

16. YcTpoicTBO ra3onpoMbIBaTeNst AJsl yAAJIEHUs HECKOJNbKUX 3arps3HSIOLIUX BELIECTB W3
3arpsI3HEHHOrO TOTOKA Tra3a, CoAepsKallee KOJOHHY Ta3ONpOMBIBATEN € KOMIUIEKTOM
IIPOMBIBOYHBIX HAaCaJOK, YJIOKEHHBIX [0 BBICOTE, NMPUYEM KaxAas NPOMBIBOYHAs HAcaaka
3aTOILIAECTCS PA3IMYHON IMPOMBIBOYHOM KUAKOCTBIO JUIsl CO3aHMsI OTAENBHOIO MPOCTPAHCTBA
PEaKLMOHHON 30HBI MPOMBIBOYHOM KUAKOCTH HaA KakIOW NMPOMBIBOYHON HACaAKOH, MpUYEM
KQXKIIYI0 MMPOMBIBOYHYIO JKUIAKOCTh BBIOMPAIOT TAKMM O0pa30M, YTOOBI yIAIUTh HEOOXOIUMYIO
Tpynny 3arpsA3HSIOIIMX BEINECTB U3 3arPsA3HEHHOIO MOTOKA rasa, MPUYeM 3arpsi3HEHHbIN ras3
MPOXOANUT BBEPX IMOA JABJIEHHEM W3-NOJA CaMOM HWXXHEN IMPOMBIBOYHON HACAIKHU 4Yepe3 BECh

KOMIUJIEKT 3aTOIIACMbIX ITPOMBIBOYHBIX HACAAOK.

17. Cnoco0 ynaneHus HECKOJNBKUX 3arpsi3HSIOIIUX BEIECTB U3 3arpsi3HEHHOrO MOTOKA Trasa,

IpUYEM CIIOCOO CONEPIKUT CIEAYIOLIUE STAIIbI:



a) TOAAIOT TEPBYIO MPOMBIBOYHYIO JKHUAKOCTb BHYTPb yCTpoicTBa mo m. 16 mo Tpedyemoro

YPOBHsI )KMAKOCTH, PACIIOJIOKEHHOIO Hal NEPBOH MPOMBIBOYHON HACATKOM,

0) MomarT BTOPYIO IMPOMBIBOUHYIO JKMIAKOCTH BHYTPb yCTpoOMcTBa mo m. 16 no Tpedyemoro

YPOBHs1, PACIIOJIOKEHHOTO HaJl BTOPOH IIPOMBIBOYHOM HACAIKOMU;

B) OXJIAXKAaroT 33Fp5[3H€HHbeI TEXHOJOTUYECKHUI ra3, HCIOJb3ys ra3oBbIN KOHAUIUOHED
N3BCCTHOI'O YPOBHS TCXHUKH,

1") oaABOOAT OX.]'[a)KI[eHHbII\/JI 3an$[3HeHHbII\/'I ras noa AaBJICHHUEM H3 BBITSKHOI'O BCHTUIIATOpPA

BHYTPb YCTPONCTBA O M. 16 MOA MepBYO NPOMBIBOYHYIO HACAAKY,

1) NAI0T BO3MOKHOCTD ra3y MPONTH BBEPX Uepe3 MEePBYIO HACANKY JUIsl IEPEX0/1a MePBOM IPYIIIIbI
3arpsI3HSIOIIUX BELIECTB W3 3arpsi3HEHHOTO Ta3a B MEPBYK MPOMBIBOYHYIO SKUAKOCTH B

MIPOCTPAHCTBE PEAKLIMOHHOM 30HBI IEPBOM MPOMBIBOYHON KUAKOCTH HaJ EPBON HACAAKOM;

€) JAI0T BO3MOXKHOCTb ra3y NPOJOJUKUTH MPOXOXKACHHE BBEPX Yepe3 BTOPYI HACAAKY IS
nepexoAa BTOPOM TIPYNIbI 3arpsA3HAIOLIUX BEIIECTB M3 3arpsA3HEHHOrNO ra3a BO BTOPYHO
IIPOMBIBOYHYIO >KMIKOCTb B MPOCTPAHCTBE PEAKLUOHHOW 30HBI BTOPOM NPOMBIBOYHOU

JKUJIKOCTH HaJ BTOPOU HACAAKOW,

}K) O6pb13FI/IBa}0T BbIXO)IiIH_II/Iﬁ ra3 ajist yaajacHuAa AOMOJIHUTCIIbHBIX 3arpA3HAOLIIUX BCIICCTB U

CHIDKEHHUSI CKOPOCTH MOTOKA rasa,
3) BBINYCKAIOT BBIXOMAIIMH a3 U3 yCTPOHCTBA ra30MpOMbIBATENS;

I/I) M0 OTACJIBbHOCTU YHAJIAKT IMEPBYHO U BTOPYHO MNPOMBIBOYHBIE XKHUAKOCTHU M3 KOJOHHBI

ra30MpPOMBIBATENIS I TOAEP KaHUsS TPeOyeMOro ypOBHS KaKIOW MPOMBIBOYHOMN JKUAKOCTH; U

K) OYMINAKOT CIUBAaEMble MPOMBIBOUHBIC JKUAKOCTH JUIi TIOBTOPHOTO HCIIOJNB30BAHHUSA B
YCTPONCTBE ra30NpOMbIBATEIIS.

18. Hcnonp3oBaHue ycTpoicTBa MO M. 16 1 ynaneHHs W3 3arpsA3HEHHOrO IOTOKAa rasa
HECKOJIbKUX 3arpsA3HAOMUX BCIICCTB, BbI6paHHbIX N3 TPYNIbl 3arpsA3HAROMNX BEIICCTB,
BKJIIOYAIOLIEH TBEP/bIe YACTULIBI, METAJUIBL, XJIOPUJ BOAOPONA, (GTOpHUI BOAOPOAA, 3aKUCh a30Ta,

OKCHJ a3oTa, yrHCKHCHbIﬁ ra3 u JUOKCHUJ CECPbI.

19. 3aromisiemas NpOMBIBOYHAA HacCadKa HJIA KOJIOHHBI MOKPOrO ra3onpOMBIBATCIIA, NPUYCM

3aTorjiieMasl HaCaaKa COOCPIKUT:!

a) TOPU3OHTAJIBHYIO IUIACTUHY, 3aHUMAIOIIYI0O BCE [MONEPEYHOE CEYEHHE KOJIOHHBI

ra3ornpoMbIBaTEIdA, MPU 3TOM HacCagka HUMECT OAUH HJIM HECKOJIBKO pPAOO0B OTBepCTI/Iﬁ JJIA



MIPOIMYCKAa HABEpPX 3arpsi3HEHHBIX Ta30B B IMPOCTPAHCTBO PEAKLIMOHHON 30HBI NMPOMBIBOYHOHN
JKUAKOCTU HAJ HACaAKOH, MPHUYEM NEPUMETP HACAAKH IOJIHOCTBIO NMPUMBIKAET K BHYTPEHHEH
OKPY>KHOCTH KOJIOHHBI ra30IPOMBIBATENS, a pasMmep, GopMy U yro oTBepCTHi BBIOMPAIOT TAKUM
00pazom, 4TOObI MPENOTBPATUTD MTPOXOXKIEHHE TPOMBIBOUYHON KUIKOCTH BHU3 Uepe3 OTBEPCTHUS

IIpyu HAJIMYWU ra3a, nogaBa€Moro noa JaBjJIC€HUEM CHU3Y HaCaaKH.

20. 3aTorsiemMasl Hacajaka JUlsi MOKPOTO a3olpoMBIBaTesis 1o 1. 19, oTiuyaromascs TeM, 4To
HacaakKa OOMOJIHUTEJIbHO COACPKUT OAHY HUJIM HECKOJIBKO YCKOPAINUX IIJIACTUH, UAYILIUX BBEPX
NEPNEHAUKYJIAPHO HACAAKE MEXKAY OAHUM HNJIH HECKOJIbKUMH PAaaMn OTBepCTI/Iﬁ N HAXOAAIUXCA

B [IPOCTPAHCTBE PEAKLIMOHHON 30HbI IPOMBIBOYHOH KUAKOCTH.
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