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Omnucan croco®d OYMCTKM TOTOKAa Ta3a, BKIFOYAIOMIMM IOCIEIOBATENLHO CIEAYIONIME CTaauu: A)
o0ecreunBaloT MOTOK Tra3a, B) OCyIIECTBISIOT pachbUICHHE BOAHOTO pacTBopa B MHOTOK raza, C)
MPOIMYCKAIOT MOTOK Ia3a 4epe3 MEPBbIi MKEKTOPHBIA CKpyOOep BeHTypu ¢ ropioBHHOI, B KOTOPOM
BOJTHYIO OYHIIAFOIIYFO )KUAKOCTh PACTIBUISIOT B IIOTOK I'a3a B HATIPABJICHUH TOPJIOBUHBL, D) OCYIIECTBISIIOT
pacmbuieHHE BOJHOTO PacTBOpPa B MOTOK ra3a, v F) mporyckaroT MoToK rasa 4epe3 BTOpOil 3KeKTOPHbIH
cKkpy00ep BeHTypu ¢ ropJIoBHHOM, B KOTOPOM BOJHYIO OUYHIIAOIIYIO dKHUKOCTh PACIIBUISIOT B TIOTOK ra3a

B HaIIpaBJICHUUW T'OPJIOBUHBI.
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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

JlanHOE n300peTeHNe OTHOCUTCS K yJIAJICHHUIO YaCTHIl M3 TIOTOKA r'a3a, B YaCTHOCTU K YIaJCHUIO CyOMUK-

POHHO¥H MBUTH KapOaMuIa U3 MOTOKa ra3a u3 OallHu NPUUTHPOBAHMS KapOaMuaa.
YpoBeHb TeXHUKH

Jlms MHOTHX IPOMBIIIUTEHHBIX TPOIECCOB, TAKMX KaK JOBOJKA KapbaMuia, yJaleHine CyOMHKPOHHBIX Jac-
THUI] U3 MTOTOKOB Ta3a YacTo SBISETCS KpaiHe BaKHBIM JJIs1 00SCIIEYCHUSI COOTBETCTBUS HOPMAaTHBaM BEIOPOCOB.
Hanpumep, oTxonamuii ra3 u3 OameH NpUUTHPOBaHHUS KapOaMuIa COIEp>KUT OTHOCHTEIBHO OONBIIOE KOJIIYe-
CTBO W/WJIK OOJBIIYIO JOJIF0 CyOMHKPOHHBIX YaCTHIl, HAIIPUMED, 10 CPABHEHHIO C OTXOIAIIMM Ta30M H3 YCTa-
HOBKH T'paHyJIHpOBaHUs KapOamMuIa B IICEBIOOXKIKEHHOM cioe. [loaToMy ynaneHne CyOMHKPOHHBIX YacTHII
KapOaMua SIBISIETCS. YPE3BBIYaliHO BaYKHBIM JJIsI COOTBETCTBHS BCe 0oJjiee JKECTKUM TpeOOBaHMSAM U HOpMaTH-
BaM 1o BeIOpocam kapOamuzaa. Takxke HEOOXOAMMO yAaJeHHE aMMHaKa M3 OTXOJSIIEro rasa, o0pa3yromierocs
IpH 10BoJIKE KapOaMuaa. OCHOBHBIE CCBUIKH, OTHOCSIIMECS K YAAICHUIO MBITH KapOaMuaa U3 OTXOJIIEro ra3a
U3 JI0BOJIOYHOM ceKMu kapbamuna, BKimodaroT B cedst WO 2015/002535 u WO 2015/072854.

MO>KHO OTMETHTb, YTO paclpeesicHUE 110 pa3MepaM YacTHIl OTXO/AIIEro ra3a 13 OallHu IMPUIUTUPOBAHMS
KapOamuIa UMeeT MUK MESKAY a3pOoIMHaMUIeCKUMHU pasMepamu gacTur 0,1 MM 1 1 MKM, IpE 3TOM CyMMapHas
macca, HarpuMmep, okoo 70 Mr/M’ (H.y.) IpeJCTaBIeHa YacTHIaMH pasmepoM <10 MkM (oxomo 50 Mac.% ot
obmero kommdecTBa TBepAbIX gacTull (PM)). OTxomsmiuii ra3, o0pa3yIonuiics Mpu TpaHyJIUPOBAHUN KapOaMu-
11, MOXKET, HAIPAMEP, COLEPIKATh OKONIO 25 MI/M’ (H.y.) dacTHI pasmepoM <10 MkM. JUIsi COOTBETCTBHS CyIIie-
CTBYIOIIMM U OyIyITMM HOpMAaTHBaM BBIOPOCOB KpaliHe Ba)KHBIM SIBIIICTCS yIAJICHHE CYIIECTBEHHOTO KOJIMYE-
CTBa CyOMHMKpPOHHBIX YaCTHII, HAIpUMep MbUIA KapOamua. MI3BecTHBIE METOABI YIIaBIMBAaHUS YacTUI] B OOIIEM
MMEIOT OYEHb HU3KYIO 3((EKTUBHOCTH B OTHOIIEHHH CyOMHMKPOHHBIX YacTHI] JINOO CO3AaI0T OOJIBIION mepernan
JIaBJICHUSI.

[pn npwumpoBanny kapbaMuza miaB kapbamMuaa NOAAIOT B BEPXHIOI 4YacTh OallHW NMPWUIMPOBAHUS H
pacripenensioT B Buze kaneib. Kanu ruiaBa kapbamMuaa 3aTBepIeBalOT 110 MEpe UX MaJiCHUs IIyTEM OXJIaXICHHs
OOJIBIINM KOJIMYECTBOM JIBHXKYIIETOCS BBEpX Bo3ayxa. [Ipnimiel kapbamuia u3BIeKaroT n3 HIbKHel yacTh. Cae-
KU OXJTaXKTAOMINH BO3AYX MOCTYMAeT B HIDKHIOIO YacTh OamHu mpruimmipoBaHus. OTXOMSIINA Ta3, conepka-
mui KapOamMu ¥ aMMHAaK, BEIXOIUT U3 OAITHY MPUUTHPOBAHHS PSIIOM C BEpXHEH YacThIO.

Bamras mpuimipoBaHus MOXKET UMETh BBICOTY, HanpuMep, oT 60 mo 80 M. YCcTaHOBKHM MEHBIIIETO pa3Mepa
MOTYT UMETh JUIMHY ITyTH cBoOOomHOTO maxeHus 50 M nim MeHee. HekoTopbie U3 caMBIX KPYIHBIX yCTaHOBOK
MMEIOT OalllHU MPWIIMPOBAHUS BbICOTOM 125 M. BEIOpOCH MOTYT, HanmpuMep, cocTaBisaTh oT 0,5 10 2,5 Kr meutn
KapGaMu/Ia HA TOHHY IPHILT Kapbamuaa (ot 35 g0 125 Mr/m’ (1.y.)) u npumepro ot 0,5 10 2,7 kr NH; Ha ToHHY
(35-245 mr/m’ (m.y.)). JUtsi HEKOTOPHIX AEHCTBYIOIINX GallleH NPUITMPOBAHMS KapbaMuia GbUTH 3adHUKCHPOBA-
HBI BEIOPOCHI TIBUTH KapOamuaa, npessiaronue 200 Mr/M’ (n.y.). Hampumep, opueHTUPOBOYHBIN pacXxo/l BO3IY-
Xa [uis GallHK NpUIUTMPOBAaHUs Kapbamuaa coctaBiser 500000 m° (H.y.)/u. Boee kpynHble GalIHH TPHILTHPO-
BaHHsS MOTYT, HarpuMmep, faBath 900000 M’ (H.y.)/d IpH IPOM3BOAUTEILHOCTH 1O Kapbamuay 75-100 1/a (mer-
pHUYECKHUX TOHH B Yac).

Bornee crapple GaniHM NPHIUTMPOBAHHS YacTO BBHIOPACHIBAIOT OTXOMASAIIMI ra3 HEMOCPEACTBEHHO B BO3IYX
0e3 KakoW-JTMOO0 OYMCTKH OT KapOamuia Wi aMMHaka. baleHHass KOHCTPYKIHUS B OOIIEeM ONpeeNseT MaKCH-
MaJbHOE 3HA4YEHHE Beca I KOHCTPYKIUH JIFOOBIX CHCTEM OYHCTKH, YCTAHABIMBACMBIX B PaMKax MOJCPHH3A-
Y Ha BepxHer gyactu. OTXOoQMmuii ra3 3 HEeKOTOPBIX OalleH MPUUTMPOBAHMA, B YACTHOCTH OTXOIAIINN ra3 13
paboTarommx Ha €CTECTBEHHOH TATe OalleH MpIIUIMPOBaHM, oOecTieunBaeT HU3KUH mepemnas qaBieHus. B cy-
MIECTBYIONINX METOAAX CHIDKEHHS BBHIOPOCOB IS MOANEPXKaHHSA JOCTATOYHOTO IIepernaja MaBICHUS OOBITHO
HEeoOX0NUMBI OOJBIINE BO3AYXOMYBKH M BEHTHJISTODPBI, TIOCKOJIBKY JUISl YAAIECHUS CYOMUKPOHHBIX YacCTHL, KaK
MpaBIJIO, HEOOXOANM BBICOKHMH Tepemnan naBieHus. [1oaToMy cymiecTByIOMNe CUCTEMBI HE MTOJXOIAT JUIsl ycTa-
HOBKM Ha BEpXHEH 4acTH ACHCTBYIOMIMX OalleH NMPHUIMPOBaHUs. BO3MOXKHOCTB criepBa 10aBaTh OTXOJSIIUH
ra3 Ha OoJyiee HU3KUH ypOBEHb C MOMOIIBIO KaHajla IpHBeJia Obl K JONOJIHUTEIBHOMY CYIIECTBEHHOMY Nepenaay
napneHus. C y9eToM OONBIINX pacXoJ0B BO3AyXa 3TO MPUBEJIO Obl K CYIIECTBEHHOMY YBEIMYEHHUIO YHEPrOMo-
Tpebnenus. CoopykeHHe KaHalla OT BEpXHEH 4acTu 10 HIDKHEH 4acTH OalrHu MprUIMpOBaHMs KapOaMHaa Tak-
JKe ABISIETCS CIIOKHBIM M JOPOTOCTOSIIAM M CO3/IAeT PHCK 3aKyMOPHBAHMS KaHAla MEXAY OamrHed MpHILTupo-
BaHUS U CHCTEMON CHIKCHHS BBRIOPOCOB.

Uro xacaeTcs JOCTYIHBIX B HACTOSIIEe BPEMs METOJOB CHIKEHHS BHIOPOCOB, CKpyOOepH! yiIaBIHBaHU
MBUTH, 0COOEHHO B COYETAaHHH C YCTAHOBKAMH KHCIOTHOW MPOMBIBKU ISl YMEHBIICHHUS BEIOPOCOB aMMHaKa, B
00IIIeM CYMTAIOT MPUTOAHBIMH TOJNBKO IS OamleH MPHUITMPOBAHUS C TMPUHYAUTEIBHONW TATOM, B KOTOPBIX IIpe-
JyCMOTPEHBI BO3YIITHEIE BEHTIIIATOPHI, HO HE [UIA OallieH NMPIUITHPOBAaHUs ¢ eCTeCTBEHHOH Taroi. Hampumep, B
US 4424072 (Lerner) Ha ¢wur. 1 mpeacTaBieH anmnapar, CoAepsKalii BepTHKalIbHyIo OamHio 11 nprwnmpoBaHus
KapOaMu/ia ¢ MHOXKECTBOM CKpyOOepoB 17, ycTaHOBIICHHBIX HaJl BepXHeH yacThio OamHu. B aToM matenTe co-
o0IaeTcs, 4To anmapar BKIIOYaeT B ce0sl yCTAHOBKH JUISl HATHETAHUsI TOTOKA BO3/lyXa B HIDKHIOIO YacTh OalrHu
NPWUIMPOBAHUS, pabOTaloIEei ¢ MOMONIBIO NPUHYIUTEIBHON TATH, WHIYIUPOBAHHOHN TATH WM UX COYETAaHUS.
B nmanHO# 00nmacTé mpuHATO, YTO OAallHM ¢ MHAYLMPOBAHHOW TATOH HCIIOJB3YIOT PACIHOJIOKEHHBIH B IIEHTpE
BEHTWJIITOP B BEPXHEH 4acTH, a OXJakJamouue OallHW C MPUHYAWTEIHHOM TSTOH HCIONB3YIOT BEHTHIIATOP,
PACIIONIOKEHHBIN PSIIOM C HUYKHEH YacThIO.

COOTBETCTBEHHO, CYIIECTBYET MOTPEOHOCTEL B Oosiee 3PPEKTUBHBIX CHCTEMax U CIOCO0axX CHUKEHHS BbBI-
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OpocoB, KOTOpbIE CMOTYT padOTaTh ¢ HU3KMM IEpenaoM JaBieHus U d(P(PEKTHBHO YIAIATh CyOMHKpPOHHBIC
YacTHIBI U3 ITOTOKOB ra3a. boiiee KOHKPETHO CyIIECTBYET MOTPEOHOCTh B YIIYUIICHHBIX CHCTEMaxX M crocobax
CHW)KECHHS BEIOPOCOB KapOaMuIa 1 aMMHaKa Jiuisl OalieH MpuuIMpOBaHUs KapOaMua.

PackpsbiTHe H300peTeHUs

Jlns ydiero cooTBETCTBUS OJHOMY MK OoJiee BBIIIEYKa3aHHBIM TPeOOBaHMAM M300pETeHHE OTHOCUTCS K
croco0y OYMCTKH MOTOKA Ta3a, BKIIIOYAIOMIEMY TOCIEI0BATEIFHO CICAYIONINE CTaIIH:

A) TTOAIOT ITOTOK Ta3a B 30HY BX0J1a KOJIOHHBI;

B) ocymiecTBISIOT pachbIIeHHE BOJIHOTO PACTBOpPA B MOTOK Ta3a B YIOMSHYTOH 30HE BXO/a C MCIIOJIb30Ba-
HHEM IEPBBIX (POPCYHOK;

C) nmpomnyckaroT OTOK Ia3a, IoJIydeHHBIH Ha cTaanu B), yepes nepBrlil 3:keKTOpHBINH ckpy00ep Bentypu ¢
TOPJIOBUHOM, B KOTOPOM BOAHYIO OYHIIAIONTYIO )KUAKOCTh PACHBUISIOT B IIOTOK ra3a B HAIPaBJICHUH TOPJIOBUHBI
C HMCII0JIb30BaHUEM BTOPHIX (DOPCYHOK;

D) ocymiecTBISIOT pacnbliIeHHe BOJHOTO PacTBOpa B IIOTOK Ta3a, MoJy4eHHbIH Ha craanu C), B 30HE MeX-
JIy TIEPBBIM KEKTOPHBIM CKpy0OepoM BeHTypH M BTOPBIM 2KEKTOpHBIM CKpyOOepoM BeHTypu ¢ mcmons3oBa-
HUEM TPEThbUX (POPCYHOK;

E) nponyckaroT moTok ras3a, moJydeHHBINH Ha cTaauu D), depe3 yCTpOHCTBO yIaleHUsT YaCTHI] B 30HE MEXK-
Iy TIEPBBIM 2KEKTOPHBIM CKpy0OepoM BeHTypHr 1 BTOPBIM 2KEKTOPHBIM CKpyOOepom BeHTypu;

F) mpomyckarot moTox rasa, Moy4eHHbIH Ha cTagun E), uepe3 BTOpol 3KEKTOPHBIN CKpyOooep Bentypu c
TOPJIOBHHOM, B KOTOPOM BOJHYIO OYHIIIAIONTYIO KUAKOCTh PACTIBUIIIOT B ITOTOK T'a3a B HAIIPABJICHUH TOPIOBHHEI
C HCITOJIF30BAHNEM YETBEPTHIX (POPCYHOK, H

H) npomyckatoT moTok rasa, nojy4eHHbIH Ha cTaquu F), yepes3 ycTpoicTBO yaaaeHus YacTHLI.

Kpartkoe onucanne yepre:xei

Ha ¢wur. 1 nokazana 010Kk-cxeMa BapHaHTa OCYILIECTBICHHS CHCTEMBI B COOTBETCTBUH C JaHHBIM M300pe-
TCHHEM.

Ha ¢uwr. 2 nokazano 050k-cxemMa BapHaHTa OCYIIECTBIICHHUS CHCTEMbI B COOTBETCTBUH C JaHHBIM M300pe-
TEHHEM.

Ha ¢wur. 3 u3o0paxxeHO THIMYHOE paclpenesieHre YacTHIl 0 pa3MepaM W CyMMapHas Macca sl TbUIH
KapOammuia B OTXOIAIIEM ra3e U3 OalrHy MpUUTHPOBAHMS.

Ha ¢wur. 4 u3obpaxxeHo THIMYHOE paclpeleNeHre YacTUIl 0 pa3MepaM W CyMMapHas Macca sl HBbUIH
KapOammuia B OTXOISIIEM Ta3e U3 TPaHyJIATOpa Kapoamua.

OcyuiecTB/ieHHE H300peTeHus

B onHOM acnekte HacTosIIee ONMcaHne 00ECIIeUNBAET CIIOCO0 ylaleHNsl CYOMUKPOHHBIX YacTHII U3 TIOTO-
Ka rasa, BKIIOYAONIMH 00ecriedeHre B 3KeKTope BeHTypu KOHTaKTHpPOBaHMS IOTOKA rasa, COAepIKallero cyo-
MHUKDPOHHBIE YacCTHIBI, C OYHMIIAIONICH >KUIKOCThIO. OUMIIAIONIYIO XKHUIKOCTh MPEIIOYTHUTEILHO HarHeTaloT,
IpUYEM TPEIIOYTUTEIEHO HAaTHETAIOT C BBICOKOW CKOPOCTBIO, B YaCTHOCTH, JJIsl 0OOeCIeyeHUs IPOKayMBarolIie-
ro aedicrBusi. Takum oOpa3om, MOTOK Ta3a, MOUIeKAIINI OYNCTKE, BTATUBAETCs B 3%KekTop Bentypu. Ounimaro-
Imast )KUAKOCTh MPEANOYTHTENIHLHO MMEEeT HadalbHYI0 CKOPOCTh MO MEHbLIeH Mepe 25 m/c, Gojee mpearnodTu-
TeJIHHO TI0 MeHbIeH Mepe 50 M/c, emte OoJiee TpeANOYTUTENRHO 10 MeHbInerd Mepe 100 m/c. Takue ckopocTh
OTHOCATCSI, HalpUMep, K CKOPOCTSAM Ha OTBEpCTHH (HOPCYHKH W/HIIN K CpEIHEW CKOPOCTH Kamlelb Ha paccTos-
HUH, Hanpumep, | cM ot opceyrkn. [IpennmoyTurensHo I 0OeciedeHus TAKUX MPEAIOYTUTEIBHBIX CKOPOCTEN
cnoco0 BKITIOYAeT B ceOs HarHETAHHE OYMIIAIONICH JKUIKOCTH B MKEKTOp BEHTYpH ¢ moMompio THapaBiIdde-
CKOM (hOpPCYHKH, TaKOM Kak THApaBimyeckas (OopcyHKa BBICOKOTO JABJICHHUS, HApUMEp, P JaBICHHH B (Gop-
cyHke 1o Menblreit Mepe 1,5 MIla nim o menseii mepe 1,8 MIla (o Menbmieii mepe 15 Gap wiam o MeHbILIEH
Mmepe 18 Gap), WM ¢ TIOMOIIBIO ABYXIIOTOYHOH (Ia30KUIKOCTHON) OPCYHKH, KOTOpasi MOXKET J1aBaTh JaBJICHUE
menee 1,5 MIla (menee 15 0ap).

[TpearnoYTUTETHHO OYMIIAIOUIYIO JKHIKOCTh HAarHETAIOT B KEKTOp BeHTypu Tak, 4ToOBl oOecneynBaTh
cpennuii tnametp kamens MeHee 300 MxM, Oonee nmpeanodrutTensHo Menee 200 MKM. B HEeKOTOpBIX BapHaHTax
OCYIIECTBIICHHS CTTOCO0 BKJIIOYAET HATHETAaHHE OYMINAIOIICH JKHIKOCTH B 3KeKTOp Benrtypu uepes ¢opcyHKy,
BBITIOJTHEHHYIO C BO3MOXHOCTBIO OOECIIEUCHHUs Kamelb CO CpemHuM auameTpoM Menee 300 MKM, MpearmodTH-
teapbHO MeHee 200 MkM. Pa3mepbl kamenab COOTBETCTBYIOT, HampuMmep, 0ObEMHOMY METHAHHOMY IHAMETPY.
DTOT pa3Mep Kamellb MOXET CIocoOCTBOBaTh d(PPEKTUBHON ouncTke. Kammum odunIarome >KUIKOCTH 3TOTO
pa3mepa MOTYT, HampuMmep, OBITh 00ecIeueHBl MyTeM HCIIONB30BAaHMUS YIOMSHYTHIX CKOPOCTEH OYMIIAIOIICH
JKUJIKOCTH. B 9acTHOCTH, 7SI TOHKOTO pacHbUICHHUS OYHINAIOIISH KUIKOCTH MOXET OBITh HCIONb30BaHa THI-
paBimueckas GopCcyHKa ¢ TaBieHHEM HarHeTaHus 1Mo MeHbied mepe 1,5 MIla (o menbmeit mepe 15 6ap), 60-
Jiee MPEeANoYTHTENLHO 1o MeHbmel Mepe 1,8 MIla (o mensmeit mepe 18 6ap), winu AByXnoTouHast (OpPCyHKa,
KOTOpast UCIONB3YyeT CKAThIe ra3sl, Hanpumep, ot 0,3 g0 0,6 MIla (ot 3 mo 6 6ap), mpu xaBnenuu ot 0,3 1o 0,6
MIla (ot 3 1o 6 6ap).

[IpeanoyTnTensHO MO MEHBIIEH MEpe B OJHOM KeKTope BeHTypy mimn B KaxJ0H cTyIneHH 3Kekropa Ben-
Typd OTHOILIEHHE pacXoAa OUHINAIoIIeN >KUAKOCTHM U pacxoja rasa cocrasmaser ot 0,0005 go 0,0015
(M°/4)/(M/). THIOBBIM OTHOIICHHEM SBJISETCS OTHOIICHHE PACXO/A OUHMINAIOMICH KIIKOCTH H PACXO/Ia ra3a oT
0,00010 o 0,0050 (M*/a)/(M>/s), XOTs TaKKe BO3MOKHBI GOJIee HH3KHE HIIM GOJIee BBICOKHE OTHOLICHMs. Takoe
OTHOIIECHHE, HATIPHMEP, OCHOBAHO Ha (paKTHYECKOM 0OBEMe M’ Ta3a, KOTOPHIH MOUICKUT BTATHBAHMIO B 3KCK-
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Top Benrypu. Heo0s13arensHO oTHOIIEHHE "oUHIIaoNIas KUIKOCTh/Ta3" HaxoxuTes B auanazone ot 0,5 mo 1,5
e/ (ot 0,5 mo 1,5 J'I/M3) U OCHOBaHO Ha ()aKTUYECKOM O0BeMe B M. MCIIONB30BaHNE TAKOTO OTHOILICHUS,
MPEIIIOYTUTEIFHO B COUYETAHNH C ONIMCAHHON Ha4aJIbHOW CKOPOCTHIO OUHIIAIONIEH KUAKOCTH, BEITOIHBIM 00pa-
30M oOecreunBaeT HEOKUIAHHO BBICOKYIO 3P(GEKTUBHOCTh OYHCTKH, B 9YaCTHOCTH, TIPU OTHOCHTEIHLHO HEOOb-
IUX pa3Mepax 000pyIOBaHUS M HEOOJIBIIIOM Iepemnae JaBICHHS.

[IpeanovTuTensHO TAaHHBIN CHOCOO BKIFOYAET MCIIOIB30BaHIE MHOXKECTBA TIOCIEIOBATEIFHBIX 3KEKTOPOB
Bentypu. IlpeamodruTensHO MPOAODKUTEIFHOCTh HAXOXKICHUS ITOTOKA ra3a MEXAY IEPBBIM U PaCIIONIOKEH-
HBIM HIDKE TI0 TIOTOKY BTOPBIM 3KeKTopaMu BeHTypu cocTaBiseT 1mo MeHbInei Mepe 0,1 ¢ mim 1mo MeHbIel Me-
pe 0,20 c, Goxee mpennodYTUTENLHO 1O MeHbInei Mepe 0,4 ¢, Hanpumep Oosee 0,8 c. DTO OTHOCHUTCS K MPOJOI-
JKUTEIBHOCTH HAXOXKICHHUS MEXIY IBYMS KEKTOpamMu BeHTypH, mpuueM ApYTrHe KEKTOPBl BeHTypu MexIy
HUMH OTCYTCTBYIOT. MeXIy HIMH MOTYT HaXOAHUTHCS JPYTUC JIEMEHTHI, TAKUEC KAaK PACIBUINTEINh WA TyMaHO-
OTJenUTeNh. crmomp30BaHue TaKOW MPOJOKUTEILHOCTH HAXO0XKICHUS MEKAY ABYMS CICIYIONIMMHU MOCIEIO-
BaTEIBHO APYT 32 IPYTOM KEKTOpaMu BeHTypH crmocoOCTBYET pOCTy YacTHIl, OCOOCHHO CYOMHUKPOHHBIX Yac-
TUI. DTO yIy4lIaeT yJIaBIMBaHUE YACTHII, HATIPUMED, B PACIIONIOKCHHOM HIDKE IO TIOTOKY YCTPOHCTBE YIIaBIIH-
BaHUS YaCTHUI], TAKOM KaK TyMaHOOT/IEIUTEINb.

[IpeanovYTUTENFHO HUCTIONB3YIOT PACIIONOKEHHYIO BHIIIE 10 IMOTOKY MEPBYIO M PACIIONOKCHHYIO HIXKE I10
MIOTOKY BTOPYIO CTYIeHH BeHTypH, mpudeM Ka)kaas CTYIIeHb COIEPKHUT OJWH MKEKTOp BeHTypu mim MHOXKeCT-
BO TapaJUICBHBIX 3KeKTOopoB Bentypwm. IlpeamoututensHO mepBas OYMIIAIONas KUAKOCTh MEPBOH CTYIEHH
Bentypu coxepxur mo meHsieit mepe 10 mac.%, wu mo menbmieid mepe 20 mac.%, wiu o Mensirei mepe 30
Mac.%, uian o menbier mepe 40 mac.% pacTBOpeHHOTO BemiecTBa, Hanpumep oT 20 no 55 mac.% mmbo ot 40
1o 50 mac.%, W/iu Takue KOJIMYeCTBA TUAPO(HUIBHOTO BEIISCTBA, MIIM TAKHE KOJIMYCCTBA BEIISCTBA KOMIIOHCH-
TOB, YAAJICHHBIX M3 MOTOKA rasa. [IpeamodTuTesHO paCTBOPECHHBIA MaTepHall sSBISCTCS KapOaMuIoM, a OYH-
IAOIIast JKUAKOCTh COJCPIKUT TAKOE KOJIMIECTBO KapOamuaa. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS TepBas
OUMINAIOMmas KUAKOCTh cofepkuT MeHee 90 mac.% Boasl unn MeHee 80 mac.% Boxbl, Wiu jgaxe meHee 60
Mac.% Boxel. OUUIaromas KAIKOCTh, UCTIONb3yeMas BO BTOPOH PACHOJIOKCHHOW HIDKE MO MOTOKY CTYIICHU
Bentypu w/unm B pacnibUIATENBHON (HOPCYHKE, PaCcTIOIOKEHHON HIDKE IO TIOTOKY OT IEepBOH CTyneHu Bentypu,
TPEIoYTUTENHHO comepkuT ot 0 o 5,0 Mac.% pacTBOpeHHOTO BemiecTBa, Ooyee MpeanoYTUTeNbHO MeHee 2,0
Mac.% pacTBOPEHHOTO BEIIECTBA, B YaCTHOCTH KapOammaa. [IpeanodruTensHO BTOpask OYHINAIOMAS KUIKOCTh
conepxut ot 80 mo 100 mac.% Boxpl, nian o MeHbIer Mepe 90 mMac.% BoIBI, WK IO MeHBIIEH Mepe 95 mac.%
BonBL. IIpeamodTuTensHO OYHMIIAIOIAs )KUIKOCTh, HCIOJIb3yeMasi B IIEPBOH CTYIEHH 3KekTopa Benrtypu (mep-
Bas OYMIIAIOIIAS JKUAKOCTH), UIMEeT OoJiee BHICOKYIO KOHIICHTPAIWIO PACTBOPEHHOTO BEIECTBA, YEM OYHUIIIAIO-
Iast )KUAKOCTh, HCIIONIb3yeMasi BO BTOPOM CTYIIEHHU KekTopa BeHTypu (BTOpas OYMIIAIONIAst )KUAKOCTH); TIPE/I-
MOYTHTENEHO TI0 MEHBIICH Mepe B 3 pa3a BBIIIC WIK 110 MEHBIIICH Mepe B 5 pa3 BbINIE, WM O0Jiee MPEAITOYTH-
TeJIbHO 1Mo MeHbIel Mepe B 10 pa3 Beime. Ouuiiaromas >KuIK0CTb, HCIIOJIb3yeMas B IIepBoi cTynenu Benrypu,
B YaCTHOCTH B PACIOJI0KEHHOM BEIIIIE BCETO IO TIOTOKY 33KEKTOpe BeHTypH, co3naaer, HalpuMep, MEPBYIO TOUKY
KOHTaKTa C OTXOIAIINM Ta30M.

[epByI0 OYHIIAOIIYO XUAKOCTh OOBIYHO TMOABEPTalOT PEIUPKYIISALIUU, YTOOBI 00CCIICYNBATh TAKUEC KOH-
IIEHTPAIMY PACTBOPEHHOTO BeIlecTBa (Hampumep, kapdamuaa), 9To0bl odecriednBaTh 0osee JIeTKoe yaaleHue, B
YaCTHOCTH M3BJCUCHHE KapbaMuma. B wacTHOCTH, B Cilydae OTXOAAMIETO ra3a (IIOTOK OXJIaKIAIOMEeTo BO3/AyXa),
oOpazyrorerocst Mpy MPUUINPOBAHUN WM TPAaHYJIHMPOBAHNH, IPEIMOYTHTEIHHO H3BICKAIOT MPUILUTHPYEMOE FITH
TpaHyJIHPyEMOE BEIIECTBO. DTO MPUMEHUMO, B YaCTHOCTH, K TPAHYJIMPOBAHHUIO WM NMPIUIMPOBAHUIO KapOamu-
na. VI3BiedeHHbI KapOaMuI MOXKET OBITh OOBEIUHEH C COAEPIKAIUM KapOaMuJ MPOAYKTOM, HAIIpUMEp TPHII-
JIAMH WU TpaHylIaMu. B o0IeM MoTok B BUAE MOTOKA OYMCTKH H/HIHM TMPOTYBKH, COJACPKAIIIA TaAKHE KOHIICH-
Tpauu kapbamuna, HanpuMep ot 40 1o 50 mac.%, U3BIEKAIOT U3 NEpPBOM CTyneHW BeHTypu w/mim pacrodio-
JKCHHOM BBIIIIC TIO MMOTOKY CTYIEHU OXJIAXKCHUS TallICHHEM, B YACTHOCTH U3 WX KOJUICKTOPHOTO pe3epByapa HiH
KOHTYpa perupKysiun. Takum o0pa3oM, OCHOBHYIO MacCy BEIIECTBA B BHJC TBEPIBIX YACTHI[ B MIOTOKE rasa,
HANpUMEp, YIaBIUBAIOT IIyTEM OTMBIBKHA OYHUINAONICH JKUAKOCTBIO, COICPIKAIEH TaKhe BBICOKHE KOHIICHTpPA-
IIUH PACTBOPEHHOT'O BEICCTBA.

[Momava >XxUAKOCTH, UMEIOLIEH Ooee HU3KYI0 KOHIIEHTPAIMIO PACTBOPEHHOTO BemecTBa (HampuMmep, KOH-
[EHTPaNrIo KapOaMuaa), YeM HCIIONB3YIOT B IIEPBOH CTyIIeHH BeHTypH, B MOTOK raza HMXKE IO IMOTOKY OT Iep-
BOTO KeKTopa BEeHTypH MOXeT MPUBOIUTH K YBEIWUCHUIO MAPIHAIbHOTO JAaBICHHUS BOISHOTO Iapa B JTaHHOM
MOTOKE Ta3za. OTO MOXET COCOOCTBOBAaTh KOHICHCAIIMH BOJBI Ha CyOMUKPOHHBIX YaCTHIIAX, BBI3BIBAS YBEIINIE-
HHE pa3Mepa JacTull. YTO MOXKET yIydIIaTh YIaBIMBAHHE O00Pa30BaBIIMXCS YaCTHIl OONBIIETO pa3Mepa B pac-
TIOJIOXKEHHOM HIKE IO TIOTOKY YCTPOWCTBE YIaBIMBAHMS YaCTHUI] M/FIJIH Kalelb, TAKOM KakK, Hal[puMep, HKEKTOp
Bentypu (Wiu ero 4acth, HapUMep, PACHIUPSIIOMIASLCS YacTh TPYOKH) W/WIIA TYMaHOOTACIHUTENb. B 4acTHOCTH,
KOHJICHCAIIUS HA CYOMHKDPOHHBIX YAaCTHUIAX W/HIU KaIUIAX a’po30Js, COACPKAIIUX KapOaMui ¢ OTHOCUTEIHHO
BBICOKOW KOHIICHTpALMCH, Takoi Kak 1o MeHbImeil mepe 50 mac.% wmm gaxe 100% kapObamuma, MOXET OBITh
ycuaeHa. B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHHUS CIIOCOO BKITIOYACT HCMapeHue Mo MeHbiei Mepe 0,001 kr/m’
(n.y.), wiu o Menbmeit mepe 0,005 Kr/M (1.y.), umu o menbuieit mepe 0,010 Kr/M° (H.y.) BOZIBI HMKE TIO TTOTO-
Ky OT TIEpBOM CTYICHH KEKTOpa BEeHTypH W BBIIIE IO MOTOKY OT FOPJIOBHHEI 3KeKTOpa BeHTypH w/mwin ycT-
pOMCTBa yAaJIeHUsI Karleb.

[IpennovTuTeNnsHO MOTOK ra3a MONMYYaloT W3 JOBOJOYHON CEKIMU KapOaMmu/ia, TaKoi Kak rpaHyJIsITop Kap-
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Oamua wiu OallHs MPUUTUPOBaHUS KapOaMuaa, 6oyiee mpeIOUTUTEIFHO U3 OalllHU MPUILIHPOBAHUS KapOamu-
na. bamusa nmpumupoBaHus kapObaMuaa SBISICTCS, HAIPUMED, OallTHEeH MPWIIHPOBAHUS C MPUHYAUTCIHHON TsI-
TOM WM C ECTECTBEHHOM TATOH.

OrnucanHbIe CIOCO0 U crcTeMa 00eCTeunBaOT 0COOEHHBIC IPEUMYIIIECTBA TIPH UCTIOIL30BaHUN COBMECT-
HO ¢ OaITHSAMHU NPIJUITMPOBAaHUS KapObaMuia ¢ €CTeCTBEHHOH TAroi. bamun npuimupoBanns kapbaMua ¢ ecte-
CTBEHHOM TATOH MpeACTaBIAIOT co00i OamrHu MpHUTHpOBaHUA KapOamMuaa, B KOTOPBIX HE MCHOJB3YIOT BEHTH-
JATOP W/WIU BO3AYXOIYBKY IUIA NEpEeMEIISHHs OXJIaXIAIOMIero BO3AyXa 4Yepe3 30HY NMPHUIMPOBAHUS OaurHH
nprwuTHpoBaHus kKapOamuaa. OOBIYHO Takue OaIllHU HE MCIIONB3YIOT BEHTHJIATOPHI MIIH BO3TYXOIYBKH IS TIe-
peMeIeHHS OXJIAKIAIOIIETO BO3AyXa Yepe3 OalrH MpuiuTupoBaHus kapoamuaa. OOBIYHO OALTHH MPHIUTHPOBA-
HUS KapOaMuaa sBISIOTCS OalTHSAMH C TPUHYAMTCIBHOW TATOM (BEHTHISATOPHI HAXOMATCSA B HIDKHEW YacTH),
OanIHAMY ¢ UHIYIMPOBAHHON TATOW (BEHTHIISTOPHI - B BEPXHEW 4acTH) WJIM OalIHSIMHU C €CTECTBEHHOH Tsroi. B
OalrHe NMPIUTHPOBAHUS KapOaMuIa ¢ €CTECTBEHHOW TATON MOTYT TeM HE MEHEE HCIOIBb30BaTh 3KEKTOP, HATIPH-
Mep B CUCTEME OYHMCTKH OTXOJISIIEr0 rasa.

Heo0s3aTenbHO cIOCOO TOMONHUTEIBFHO BKIIFOYACT CTAJAHIO MPUUTUPOBAHMS KapOaMuIa WK TPaHyIUpPO-
BaHUs kapOamuna. HeoOs3aTensHO crmoco0 BKITIOYAET OTBEPIKICHUE TUIaBa KapOaMuaa ISl TIPOU3BOICTBA MPHUILT
WM TPaHyJ KapOaMu/ia ¢ NCTI0Ib30BaHNEM BO3AyXa IS OXJIAKICHHS Kalelb TiaBa KapbaMuaa.

B HEKOTOpHIX BapHaHTaX OCYIIECTBIECHHS IOTOK ra3a COICPKHUT KOHIICHTPAITMIO CYOMHKPOHHBIX YaCTHII
Gonee 20 mr/m’ (R.y.) win Goxee 50 Mr/m® (H.y.), Goliee MPEANOYTHTEIBHO TAKYK KOHIICHTPALMIO YaCTHI] Kap-
6amuna. CyOMUKpPOHHBIE YacTUIIBI UMEIOT pazmep 1,0 MkMm wim menee. HeoOs3aTenbHO IO CYOMHKPOHHBIX
YacTHI] COCTaBsAeT 1o MeHbineld Mepe 0,5 mac.% n/unmm He 6omnee 5,0 mac.% OT oOIIel Macchl YaCTHIl B TTIOTOKE
rasza, MpeaIOYTUTEILHO YaCcTUIBI UMEIOT pasmep MeHee 1,0 MKM, B HeoOs3aTeIbHO KOJUYECTBO TAKUX YACTHII
nexuT B quana3one ot 1,0 go 4,0 mac.%.

[IpennovTuTenbHO CYOMUKPOHHBIC YACTHIBI ABISFOTCS TUAPOPUIBHBIME. [IpeAmOYTHTEIHHO CYOMUKPOH-
HBIC YaCTHUIIBI COACPIKAT TUTPOCKONUIHOE BEIIECTBO. [IpeNmOYTHTENEHO CyOMUKPOHHBIC YaCTHIIEI PACTBOPUMBI
B OYHIIAOMICH >KUAKOCTH, HAIPHMEP B Boje. B KOHTEKCTE HACTOSAIIETO JTOKYMEHTa CYOMHKPOHHBIC YacCTHUIIBI
BKIIIOYAIOT B ce0s, HampuMep, KOJUIOMIHBIC a’dpo3onn. KoHaeHcarms HeoOs3aTenbHO MOXKET HOIpa3yMeBaTh
KOHJICHCALIMIO Ha YacTHUIle, KaIlle WK YaCTHIIE KOJUIOMIHOTO a3p030JIs U BEI3EIBATH YBEIHMUCHHE €€ pa3Mepa.

B koHTekcTe HACTOSIIEro TOKyMEHTa 3KeKTop BeHTypu mpencraBiseT co0oi pa3HOBHIHOCTH CKpyOOepa
Bentypu u B 00IIeM COAEPKUT CIEAYIONINE APYT 3a APYIOM IIOCIEAOBATEIHHO B HAIPaBICHUH MOTOKA Tas3a
3JIEMEHTHI: CY)KAIOUIYIOCS YaCTh TPYOKH, TOPIIOBHHY M PACIIMPSIONIYIOCS YacTh TPYOKH, IPUYEM CYKAIOIIasics U
pacIIMpSIONIAsCs YacTH OOBIYHO TMPEACTABIIAIOT COO0M KOHMUECKHE YacTH TPpyOKu. ['opiioBUHA 0OBIYHO oOecTe-
YUBAET y3KOE OTBEPCTHUE JJIS MPOXOXKICHUS MOTOKA Ta3a U )KUJKOCTH, ITOJaBAEMOI B TIOTOK ra3a BBIIIE MO MOTO-
Ky OT TOPJIOBHHEI. ['OpJIOBHHA MOXET OBITH C(HOPMHUPOBAHA, HATPUMED, COCAMHCHHUEM MEXKIY ABYMS YACTSIMH,
HANpUMEpP YacTSIMHU TPYOKH, WITH, HAPUMEP, MUHAUMAIGHBIM BHYTPEHHHM ITOTICPCYHBIM CCUYCHHEM TPYOKH. YcC-
KOPEHHUE W/UIIM BBICOKAsk CKOPOCTh B TOPJIOBUHE W/WIIM CY)KAIOLICHCS YAaCTH CIIOCOOCTBYET HHTCHCUBHOMY CME-
NIMBAaHUIO Ta3a U )KUIKOCTH, a TAKKE TYpOYICHTHOMY PEKUMY TBM)KCHUS U PACIBUICHUIO XUAKOCTH. [10 MEeHb-
el Mepe HEKOTOPBIC YACTHIBI B MIOTOKE ra3a CTAIKUBAIOTCS C KAIUIIMU, YBICKAIOTCS UMH U MOTYT OBITH yia-
JICHBI B PACIIONIOKEHHOM HIDKE 0 TIOTOKY YCTPOMCTBE yIalleHHs Kallelb.

[IpenmoururenpHO MKekTOp BeHTYypH (HanpuMmep, 37KeKTOpHBIH cCkpy0Oep Bertypu) comepxut GopcyHKy,
PACTIONIOKEHHYIO I PACTIBUICHUS OYUINAIOICH KUAKOCTH B HAIPABJICHNH, IapaIIeIbHOM ITOTOKY Ta3a (II0To-
Ky Ta3a, TIoJyIe)KaIleMy OYHCTKE) Yepe3 BXoH rasza m»kektopa Benrypu. Och GopcyHKH HEoOsS3aTeIbHO Mmapai-
JenpHa MOTOKY Tasa. [IpeanmodruTensHO opcyHKa BCTaBICHA B CY)KAIOIIYIOCS YacTh, TAKYI0 KaK KOHHYECKas
4acTh TPYOKH MKekTopa BeHTypu. B HEKOTOpPHIX BapraHTaX OCYIIECTBICHUS (OPCYHKA pacIONI0KEHA HA HEKO-
TOPOM PACCTOSHHUH OT CTCHKHU TpyOkm BeHTypw mimu gyactu kaHana. [IpenmoyTHTENEHO BXOJ Ta3a B KEKTOP
Benrtypu mpencraBnser co00ll OTBEpCTHE, PACIONIOKEHHOE IO CYIIECTBY MEPICHINKYISIPHO (HATIPUMED, MOJ
yriom Mexay 60 u 120° wim Mexay 85 u 95°) OTHOCHTENBHO JIMHUH, COCIUHSIOMEH (DOPCYHKY M TOPIOBHHY
TpyOku Bentypu. IIpeAmouTuTensHO BXOJI ra3a B KEKTOp BeHTypH pa3MelieH, [0 CYMIECTBY, MapajuieIbHO
OTBEPCTHUIO TOPIOBHUHEL [IpemOYTUTENIFHO OCEeBast THMHUS MTOTOKA Ta3a, TMOJICKAIIETO OUYUCTKE, HE UCKPHUBIISACT-
cs1 MeXy (OPCYHKOW M TOPJIOBUHOW (HE3aBHCHMO OT CY>KEHHUs MoToka). [IpeanoururensHo GopcyHka pacmo-
JIOXXEeHa TaK, 9ToOBl 00ecrednBaTh pPACHBbUICHHE MEPICHINKYISPHO ITOTIEPEYHOMY CEUCHHIO TOPIOBUHEI, H
TPEIIOYTUTENHFHO (POPCYHKA IIEHTPHUPOBAHA OTHOCHTENIBHO IOTIEPEYHOTO CEYCHHS TOPIOBHUHBEL B obmem dop-
CYHKa PacIioJIo’keHa Ha HEKOTOPOM PACCTOSHHM OT MONEPEYHOTO CEUCHHS TOPIIOBHHBI M BBHIMIE IO ITOTOKY OT
Hero. B HEKOTOpHIX BapuaHTax OCYIIECTBICHUS XKUIKOCTh MOJAIOT B 33KEKTOp BeHTypH ¢ Kpyriiol ropJoBUHON
TOJIBKO Yepe3 OJIHY TaKyko (OPCYHKY.

dopcyHKka, HCHoIb3yeMasi s TIOAaYd OUYHIIAFOIICH KUIKOCTH B 35KEKTOpP BeHTypH, sSBIISeTCS, HAITPUMED,
THIIPABIUYCCKOM, MPOU3BOIAIICH MEIKUE KAaIUId MOCPEICTBOM BBICOKOTO JNABJICHWS, WM, HAPUMEP, JBYXIIO-
TOYHOU (DOPCYHKOH, B KOTOPOH JKUAKOCTh U BCIIOMOTATEIBHBIN MOTOK ra3a, OOBIYHO IMOJ JaBICHHEM, BMECTE
MPOTEKAIOT Yepe3 POpCyHKY. Mellkue Kalulkh MOTYT OBITh MPOU3BECHEI IOCPEICTBOM KacaTeIbHBIX CHJ MEKIY
JKHJKOCTBIO U Ta30M, KOTOPBIE BMECTE MPOXOAT Yepe3 popCyHKy.

Crpys OpBI3T OYHIIAIOIICH KUIKOCTH IEHCTBYST KaK JIBUXKYIIAs TEKydas cpelia B 3kekTope Benrtypwu, B
CiIydae IBYXIIOTOYHOM (POPCYHKH - BMECTE B TTOTOKOM BO3ayxa. TakuM 00pa3oM, »KEeKTop BEeHTypu MOXKeT mei-
CTBOBAaTh KakK dAYKTOp BeHTypH, B KOTOpOM MOAJISKAIINI OYNCTKE MOTOK T'a3a BTATHBAETCS C IIOMOIIBIO IIOTOKA
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JBIDKYIIEH Teky4el cpenpl. MOXKHO OTMETHTh, YTO SHEpro3arpaTHbele ckpyOOepsl Bentypu (¢ HawanbHOW CcKo-
POCTBIO JKUAKOCTH HUKE, UeM CKOPOCTh T'a3a) M MKEKTOPHBIC CKpyOOepsl BeHTypu (HadambHas CKOPOCTH JKHUJI-
KOCTH BEIIIIE, YeM CKOPOCTb ra3a) MMEIOT COBEPIIIEHHO pa3HbIe XapaKTePUCTHKH SHEPrOMOTPEeOIeHNUs, pacibLIe-
HUS ¥ OTMBIBKH. HacTosmiee m300peTeHrne 0XBaThIBaeT UCIIONB30BaHIEe CKpyOOepoB BeHTypH 3KEeKTOpHOTO TH-
na. Knaetndeckyro sHEpPTruio BEICOKOCKOPOCTHOTO TIOTOKA JKUAKOCTH (C COBMECTHBIM HarHETaHHEM IIOTOKA rasa
iy 6e3 Hero) NCIOIb3YIOT IS PACTIBUICHUS KUAKOCTH U MPOKAYNBAaHU ITOTOKA Ta3a, MOJISKAIIEro OYNCTKE, B
o01IeM gepe3 CHCTEMY OTMBIBKH M COCTUHHUTENbHBIC KaHaJIbl. DKEeKTOp BeHTypr B 00IIeM HCIONB3YIOT COBME-
CTHO C PacIONIOKEHHBIM HIDKE O MIOTOKY KaIUICOTIACIUTENIeM, Hal[pUMep TPABUTAIIOHHBIM WIIH WHEPIIHOHHBIM
KOHTaKTHBIM CETapaTopoM, JJs YAaJCHUS OYHIIAFOIICH KUIKOCTH U3 MOTOKA Ta3a. B yacTHOCTH, MOXKET OBITh
UCIIOJIb30BaH PACIIOIOKECHHBIN HIKE IO MMOTOKY TYMaHOOT/ICIUTEIb.

Heo0s3aTenbHO HOOABISIOT OCHOBHBIN pearcHT, HAIPUMED, BEIOPAHHBIA U3 TPYIIIBI, COCTOSIICH H3: Kay-
CTHKA, U3BECTH, U3BECTHSKA, TAIICHON M3BECTH, 30JbHOM MBLIH, OKCUIA MATHUS, KaJIbIIMHUPOBAHHOMN COMIBI, OH-
kapOoHaTa HaTpwus, KapOOHATa HATPUSA M UX cMeceil. OH MOKET OBITh HUCIONB30BaH JIIS YAAJCHUS KHUCIOTHBIX
ra3oB M3 IMOTOKa Ta3a. [IpeImoYTUTEIEHO peareHT JOOABIIOT K OUMIIAONICH KUIKOCTH, PACIBUIIEMOI B TIOTOK
raza. Ounmiaromas XUAKOCTh 3KEeKTopa BeHTypn HeoOs3aTeIbHO COACPIKUT TAKOH peareHT.

[IpennournTensHO M00aBIISETCS KUCIOTHBIM peareHT, HanOoiee MPeNIOYTUTENIFHO pPeareHT BHIOpaH W3
TPYIIIBI, COCTOSIIIEH W3: YKCYCHOW KHCJIOTBHI, OOPHOW KHCIIOTHI, YIJIEKHCIOTHI, TUMOHHON KHUCIIOTHI, COJISTHOM
KHCIIOTHI, TNIABUKOBOW KHUCIIOTHI, Q30THOM KHUCIIOTHI, MABEIEBOM KUCIOTHI, POCPOPHON KHUCIOTHI, CEPHOMN KHCIO-
THI ¥ UX cMeceil. OH MoXeT OBITh HCIIONB30BaH JJIS yIAJICHNS OCHOBHBIX Ta30B M3 MOTOKA Ta3a, TAKUX KaK aM-
Muak. [IpeArnouTHTEeTbHO KUCIOTHBIN peareHT J00aBISIOT B CIIydae OTXOMSIIETO Ta3za, 00pa3ylomerocs mpu 10-
BOJKe KapOamuia. [IpenmoyTuTeNbHO JOO0aBISIOT CEpHYIO KHCIOTY WU a30THYH KHCIOTY. HeoOsi3atenbHO
OYUINAIOMIAS YKUKOCTh KackaJa BEeHTypH COINCpKHUT TaKOH KUCIOTHBIN pearcHT, HalpuMep, B MepBoil (pacmo-
JIOXKCHHOM BBIIIIE BCETO 110 TIOTOKY) CTYIIEHU BEHTYpH MM B PacIONIOKEHHOHN HIDKE 110 TIOTOKY BTOPOU CTYIICHH
Bentypu.

[IpeanovTUTEIFHO KUCIIOTHBIA MITH OCHOBHBIN PEarcHT JOOABISIFOT K OYHMIIAIONICH XKHUIKOCTH, pacIbLIsic-
MOW B IIOTOK ra3a MPeaNOYTUTENIFHO HIKE TI0 IOTOKY OT IEepBOH CTyNeHH BeHTYpH U MpeAnoYTHTEIRHO TaKKe
HIDKE 110 TIOTOKY OT BTOpO# cTynieHu Bentypu. KucloTHBIN Wi OCHOBHBIN peareHT COAEPKUTCS B OUUIIAIOIIEH
JKUAKOCTH MKEeKTopa BeHTypu, HanpuMep TepBOi WM BTOPOU, WM HEoOs3aTebHOW TPEThel CTyreHn BeHTy-
pu. Ounmaromuii pacTBOp €O CTaTUM KHUCIOTHOW OTMBIBKH, COJEPIKAIIUI COTh aMMOHHS, HaIpUMED, MTOJAIOT B
0ax XpaHEHUS W/HIU 32 MPEIesTbl YCTAHOBKH, B YACTHOCTH €CJIM KHUCIOTHBIA PeareHT BBOIAT B TIOTOK ra3a HIDKE
10 TIOTOKY OT MepBOM cTyrenu Bentypu.

[IpenqnovTUTENFHO MaHHBIH CIIOCOO OXBATHIBAECT KUCIOTHYIO OTMBIBKY W OTMBIBKY OT IBUTH OTXOMSIICTO
rasza, 00pa3ymomerocs npyu NPULITHPOBAHUHN KapOaMu/a, MPEIMOYTHTEIEHO OCYIICCTBIICMEBIC Ha BEPXHEH YacTH
OamrHy MPWUTUPOBaHHUS KapOaMuaa MPEANOYTUTEIHFHO C €CTECTBEHHON TSTOM, T.€. CHCTEMa OYMCTKH PacIolo-
JKCHA B BEPXHEH YacTH OallHu MPHUIMPOBaHUS KapOaMuia.

B HekoTOpBIX BapHaHTaX OCYIIECCTBIICHUS MOTOK, COACPIKAIIMNA PACTBOPCHHBIN KapOaMuJl, TaKO# Kak Io-
TOK MPOJYBKH W/WIA OYUCTKH, HATIPHUMEP, U3 TICPBOH CTyNeHN BEHTYpH W/WIH CTYNICHH OXJIaXICHUS TalllCHUCM,
B KOTOPOM HCHOJB3YIOT OYHIIAIONIYIO KUIKOCTh C KUCIOTHBIM JIMOO OCHOBHBIM PEareHTOM WM 0e3 Hero, mo-
JAIOT B PETSHEPUPYIOIIYIO CEKITMI0 BaKyyMHOTO HMCIIAPEHHUS UIS IOJyYeHHs BOJISHOTO ITMapa M KOHIEHTPUPO-
BaHHOTO pacTBopa KapOammna. Perenepupyromias CEeKIus BAKYyMHOTO UCTIAPSHUS MPEAIOYTUTEIHFHO OTACICHA
OT CEKIIMW WCHAPEHHs YCTAaHOBKH IO MPOM3BOJICTBY KapOaMuaa W SBISETCS 10 OTHOIIEHHWIO K HEH JOIOIHH-
TeapbHOU. KOHIIEHTpUPOBAHHBIH PacTBOP, COMEPIKANTHN KapOaMuI, ToIatoT (B BUAE TIOTOKA) HA TOBOJKY KapoOa-
Muia (HampuMep, TpaHyJIHNpPOBaHUE WM NPULTHPOBAHUE), U ATOT KapOaMua 0ObETUHSIETCS ¢ IMPOTYKTOM TBEp-
JIOTO KapOammuja, HapUMep CpaHyJaMH WK NpwuiaMu. [lap KOHICHCHPYIOT, U B OIHCHIBAEMOM CHOCO0E KOH-
JICHCAT MPEIOYTUTEIIFHO MOBTOPHO BO3BPAIIAIOT B IPOIECC B KAYSCTBE MOAMUTOYHON BOJBI, HALIPUMED, UC-
MOJIB3yEMOM ISl OTMBIBKH OTXOMSIICTO Ta3a, 00pa3yroierocs Mpu NPULTHPOBAHUN, BMECTE C BOJHBIM PacTBO-
pOoM, coliepxKanM MeHee 5 Mac.% kapOaMuaa, TAKUM Kak BO BTOpoil crymnenu Bentypu. B ciydae ecnu cmoco6
BKITIOYAET KHCJIOTHYIO OTMBIBKY, TOTOK U KOHIICHTPAT MOTYT JOTOJHUTEIBHO COACPIKATh COM aMMOHUs. KoH-
IEHTPAT MOTYT TaK)XKe MMOJaBaTh B YCTAHOBKY JJIS ToJydeHHUs kapOammna u Hutpara ammoHus (UAN) 6o B
YCTaHOBKY ISl TIoNTydeHus1 kapbamuma u cynbdara ammonns (UAS) u BBomuTh B MOTOK npoaykra UAN wim
UAS. B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHHUS CIIOCO0 BKIIOYACT KHUCIOTHYIO OTMBIBKY HIDKE IO TIOTOKY OT
NepBOil cTyneHn BeHTypu w/Wiy mepBOW CTYNEHH OXJIaXKICHHS TallleHHEeM WM OTMBIBKH, U MOTOK MPOJYBKH
KHCJIOTHOTO OYHMIIAIOIIECTO PACcTBOPA MPOXOAUT OTAEIBHO OT OYHINAIOIICH JKHUAKOCTH, UCIIOB3YEMOH BEIIIE 110
MOTOKY OT YKa3aHHOW KHCIIOTHOW OTMBIBKH. TakoMy HCIApeHHIO MOIBEPraloT COICPIKALIYI0 KapOaMHI OYH-
IIAOIIYIO KHUIKOCTh, HCIOIB3YEMYIO B CTYIICHH BBIIIE IO TIOTOKY OT KUCIIOTHOW OTMBIBKH.

[pennoutuTensHO cTaTUYeCcKOe (a0CONIOTHOE) ABJICHUE Ha BBIXOJE MKEKTOpa BeHTypw - mpuMmepHO Ta-
KOC JK€ WJIM HEMHOTO BBIIIIC OTHOCUTEIHHO JAaBIICHUS Ha BXOJIC Ta3a B 3KEKTOp BeHTypH, HalmpuMep cOCTaBIseT
no menbiei Mmepe 90% unu no menwieit mepe 100%, wiu no menbiueit Mepe 105% craTudeckoro AaBieHUS Ha
Bxoze. [IpeArnouTHTeTbHO CIIOCO0 BKIFOYACT MPUILTHPOBAHKE KapOaMua B OalllHe MPHUTHPOBAHUS KapOamuma
C CCTECTBCHHOMW TATOH M OTMBIBKY B 2)KEKTOpe BeHTypH, mpuueM yka3aHHBINA 2keKTOp BeHTypH pacmonoxeH Ha
BEpXHEH YacTH yKa3aHHOM OalTHW NMPWIIMPOBAHUS, NMPUYEM CTATHUECKOE JaBJICHHE HAa BBIXOJAE IO MEHBIIEH
Mepe OJHOTO KeKTopa BeHtypm Oombime, yem Ha BXoAe 3TOro 3kekTopa Benrypu. IlpemmoutnrensHas Ha-
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YaJibHasi CKOPOCTh M OTHOLIEHUE OYHIIAIONIEH )KUAKOCTH MOXKET CIIOCOOCTBOBATH TAKOMY IPEUMYILECTBEHHOMY
CTaTUYECKOMY JIaBIICHHIO HA TAHHOM BBIXOJIC 33KeKTopa BeHTypu.

[IpeanovTuTensHO IO MEHBIIEH Mepe HEKOTOPBIC MM BCE IKEKTOPHI BEHTYpH pa3MeIIeHHI 10 CYIIECTBY
TOPM30HTAIBHO, HATIPAMEP ISl 110 CYIIECTBY TOPH30HTAIBFHOTO MOTOKA Yepe3 TOPJIOBHHY, HANIPUMED, MOJ YT-
oM MeHee 20° win MeHee 10° k Topu3oHTamM. ITO 00ECTIeUNBaeT KOMITAKTHOCTh KOHCTPYKIMH. Takke BO3-
MOJKHO, HaIpuMep, YTO 10 MEHBIIEH Mepe HEKOTOpBIE WM BCE IKEKTOPHl BeHTypH OpHEeHTHPOBaHBI BEpPTH-
KaJbHO. B 3TOM ciydae 3:kekTopsl BeHTypn pa3menieHs! 11 MPOTEKaHUs MTOTOKA Yepe3 TOPJIOBHHY BHU3. DTO
obecrieunBaeT HEOOIBIIOE MTAACHUE TABICHUS.

Crioco0 HeoO0s3aTeNbHO BKIIIOYACT OXJIAXKICHUE TalleHHeM ITOTOKA ras3a BBIIIE [0 MOTOKY OT IEPBOTO
3xkeKkTopa BeHTypu, HanpuMep, MyTeM MOHIKEHHs TEMIIEpaTypsl o MeHblIei mepe Ha 10°C unu mo MeHblIeH
mepe Ha 20°C, immbo mo temneparypsl raza Menee 60 mim 50°C, mmubo MeHee, HaNpUMep MYTEM paclbUICHHS
BOJIHOTO pacTBOpa M MCHapeHHs M0 MEHbIICH Mepe HEKOTOPOTO KOJIMYECTBA BOABL. PacmbuisieMblil pacTBOp IS
OXJTaXKJICHUSI TalllcHHEeM HeOoO0s3aTelIbHO COACPXKUT 1Mo MeHbIned mepe 10 mac.%, wiu mo MeHsinedt mepe 20
mac.%, wm o Mmessiied Mepe 30 mac.% pacTBOPEHHOTO BelECTBa, HampuMep kapOamuna. HeobszaTenbHo
pacmbUIeMBIil pacTBOp IS OXJAKICHUS TallleHHEM MO0 MEHBIIEH Mepe YacTHYHO TONYYaloT M3 PEeIHUPKYIIH-
pyIOLIEeH OYMIAOIIEeH KUIKOCTH CTyNeHn BeHTypu, Takoi Kak ouMIlarolas >KMJIKOCTh MepBoi cTyneHu Ben-
Typu. Heobs3aTenbHO pacbUIIEMBI PacTBOP VIS OXJIAXICHHS TallleHHEeM TI0 CYIIECTBY COCTOUT M3 BoIbL. Pac-
TBOP JUTS OXJIXKACHUS TallleHUEM, HallpIMEp, PaCIBUIIOT B BUIE MEITKOANCIICPCHOTO TyMaHa ¥/¥JIN B BUAE T10-
MIEPEYHOTO ITOTOKA WITH NMapaJUIeIbHOTO COHANIPABICHHOTO ITOTOKA.

I'a3 HEOOA3aTENEHO MPOITYCKAIOT Yepe3 YCTPOUCTBO YAAJICHUS Kalellb, TAKOe KaK TYMaHOYJIOBUTENb, MEXK-
Iy TIepBOH W BTOpOH cTyneHblo BeHTypm w/mim mocie BTopoi crymeHu Bentypu. HeoOszatenbHo crioco0
BKITIOYACT JTOTIOJIHUTEIHHBIC CTYIICHU YIIABJIMBAHUS YACTHII W/UIIH OYHCTKHU Ta3a HIDKE 10 TTOTOKY.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHHS CIIOCOO OCYIIECTBISIOT B BEpXHEH 4acTH OalllHU MPHIUTHPOBA-
HUs, OoJee MPEANOYTUTEIFHO HAa BEpXHEH yacTd OallHM TPWLTUPOBaHMs KapOamwuna. [IpenmodyTuTenbHO Ha
BEPXHEH YaCcTH WM B BEPXHEH YacTH OAlTHH MPUUTMPOBAHMS, B YACTHOCTHU OAlllHU MPWLTUPOBAHUS KapOaMusa,
pacIoyoKeH Mo MEHbIIEH Mepe OJIMH Takou 3kekTop Bentypu.

Heo0s3aTenpHO cI0cO0 BKITIOYACT OHY WM 00JIee CTaauii OTMBIBKH, BKITFOUAIOMINX OTMBIBKY ITOTOKA Ta3a
OYMINAIOIIEH KUAKOCTHIO, HAlpUMeED, ITyTeM pachblUieHns. Heo0s3aTenpHO crtocod BKIIIOYACT MPOITyCKaHUE T0-
TOKa Ta3a 4epe3 TPEThIO0 CTYNEeHb BEHTypH, HampuMep TPETHH KEKTOp BeHTypu wmiu (SHEpro3aTpaTHBIN)
ckpy060ep Bentypu. Tperbs crynenr BeHTypu MoxeT, Hampumep, ObITh PACIIONIOKEHA MEXKIY TIEpBOH U BTOPOI
CTYIEHSIMH KEKTOPOB BEHTypH MIIM HIDKE TI0 TIOTOKY OT BTOPOHU CTYIEHH kekTopa Bentypu. Tpetbst HeoOs-
3arenbHas CTyNeHb BeHTypH MoKeT, HanpuMep, padoTaTh C OUMINAIONIEH )KUAKOCTEIO, COJlep Kallieii KUCIOTHBIN
peareHT. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS TATY MO CYIIECTBY OOECIIEUHMBAIOT C MOMOIIBIO 3KEKTOPOB
Bentypu. B aToM criocoGe U3 MoToka raza yaansioT CyOMHKpPOHHbIE YacTHIBL. B 00meM Takke yaassioT YacTH-
eI pazmMepoM Ooitee 1 MrM. Taxke BO3MOXKHO YAaJICHHAE PACTBOPUMBIX ra30B, TAKUX KaK aMMHAK.

B crnioco6e ouncTky moToKa ra3a B COOTBETCTBHH C HACTOSIIUM H300peTEeHUEM

MOTOK OYHMINAEMOTO Tra3a IPEIIOYTUTEIEHO COAEPIKUT OTXOISIINH ra3 WK, 10 CYIIECTBY, COCTOUT U3 OT-
XOJIAIIETO Ta3a U3 TOBOJOYHOM CEKIMU KapOaMmuia, 6osee MpeAnoITUTEILHO 3 OalllHy MPUIITUPOBaHUs KapOa-
MU/Ia, IPEAMOYTHTENEHO U3 OalTHY MPUIUTHPOBAaHMA KapOaMuia ¢ eCTECTBEHHOH TATOH,

Ha YIIOMSIHYTOH cTaguu B) OCyIIecTBISIOT pacbUIEeHHE BOJHOTO PacTBOpa B MOTOK Ta3a, MPEAIOYTUTEIb-
HO conepxamiero ot 20 mo 55 mac.% kapbaMuma, HEOOs3aTETHHO IS OXJIAXKICHHS €ro MO MEHbIIEeH Mepe Ha
10°C nnu o menbieit mepe Ha 20°C, wu 10 Temreparypsl MeHee 5S0°C, MpearnouTUTENBHO B MONIEPEYHOM T10-
TOKE WJIH MApaJUICIbHOM COHAPABICHHOM OTOKE,

Ha ynoMsiHyTo# ctaanu C) OCyIIECTBISIOT NPOIYCKaHNWE MOTOKA ra3a uepe3 MepBbIid 3KEKTOPHBIH CKpYyO-
6ep BeHTypu ¢ ropJI0BHHOM, B KOTOPOM BOJHYIO OYHMILAIOIIYIO SKHUAKOCTB, MPEANOYTUTEIBHO COAEPKALIYIO OT
20 mo 55 mac.% kapbaMuia, pacIBUIIOT B TIOTOK T'a3a B HAIPABJICHUH TOPIOBHHEI,

Ha YIIOMSIHYTOH cTajuu D) OCyIIeCTBISAIOT pacbUICHHE BOTHOTO PACTBOPA B MOTOK Ta3a, MPEAIOYTHTEITh-
HO B IapaJuIeIbHOM COHAIPaBIEHHOM MOTOKE WIIM B TIOTNIEPEYHOM IOTOKE, IPEIIOYTHTENHFHO C pacTBOPOM, CO-
nepxamntimM ot 0 1o 5 Mac.% kapbamuia 1 Heo0S3aTEIFHO COACPIKALIIM KHUCIOTY, HAIIPUMEp PACIBIIICHHUE BOJHI,

Ha yIOMSHYTOH cTamuu E) ycTpoicTBO yIaeHNs YacTHIT MIPEACTABISAET COO0H TYMaHOOTICIIUTENb,

Ha YMOMSHYTOH cTaauu F) OCyImECTBISAIOT MpOMyCcKaHue MOTOKA Ta3a uepe3 BTOPOU IKEKTOPHBIH CKPYyO-
6ep Bentypu ¢ ropioBHHOI, B KOTOPOM BOJHYIO OYHIIAIOIIYIO JKUAKOCTH, IPEANOYTHTEIBEHO coepKamryro oT 0
1o 5 mac.% kapbaMua, paCbUIIOT B IIOTOK T'a3a B HATIPABJICHUH TOPIIOBHHEL,

3aTeM Ha HeoOs3aTeNbHON JOTONMHUTENBHON cTaann G) OCYIIECTBISIOT PACIBIIICHHE BOIHOTO PacTBOpa B
MOTOK Tasa, HeoOs3aTenbHo coneprkamero or 0 mo 5 mac.% kapOaMuaa W/HIM CONEPIKAIIEro KUCIOTHBIN HIIH
OCHOBHBIIl peareHT, HeoOs3aTeIbHO B MapauIeIbHOM COHAIIPABIEHHOM IIOTOKE, IOIEPEYHOM ITOTOKE WM Ia-
PAIETFHOM TPOTHUBOIIOJIOKHO HATIPABICHHOM TIOTOKE, U

Ha yIoMsHyTOH ctanuu H) ycTpoHCTBO yianeHHs 9acTHUI] ITPECTaBIseT COO0H TYMaHOOTAEIHUTENb.

OOBIYHO 3TOT MPENIOYTHUTENBHBIN CIT0CO0 B COOTBETCTBHU C HACTOSIIIMM H300pETEHHEM BKIIOYAET IIPO-
IyCKaHHe MOTOKA ra3a 4epe3 110 MEHBIIEH Mepe OIMH TYMaHOOT/EIUTEIh MOC)e TI0 MEHBIIEH Mepe OHOU CTy-
nean Bentypu. IIpeamnodTuTensHO 3TOT CIOCO0 OCYIIECTBISIOT B CHCTEME Ha BEpPXHEW 4acTH OallHU MPIJLIH-
poBaHus (HampuMep, OAIlHU NPWIIUPOBAHUS C €CTECTBEHHOW TATOH), NMpHYEM CHCTEMa COICPIKUT CTYNCHH
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Bentypu. [IpeanournrensHo Ha cranuu D pacnbutenus, craauu F Bo BTopoii crynenu Benrypu n/unu cranuu G
PACTBOp W/WJIH KUAKOCTh COACPIKUT MeHee 2 Mac.% kapbamunaa, Hanpumep ot 0 10 MeHee 2 Mac.% kapOamuna,
Hanpumep 0-1,50 mac.% kapbamuma, 1 HeoOs3aTeIbHO conepkuT Boxy. [lomaua Ha cragusx D u G, a Takxke
HeoO0s13aTeIbHO Ha CTaauu F, KHUIKOCTH ¢ OTHOCHTEIBHO HI3KOW KOHICHTpanuei kapdaMuma MOKeT CIIoco0CT-
BOBATh KOH/ICHCAIIMHU BOJBI HA CYOMUKPOHHBIX YaCTHIIAX KapOaMuaa, BEI3EIBAS POCT YACTHIL U JIyUIllee yAaJeHHe
B YCTpOICTBE yJaBIMBaHMs YacTull, HanpuMmep, Ha craauax F u H. IlpennoururensHo Ha »Tux craausx D, F
w/uni G HCHApSIOT 110 MEHBIIEH Mepe 5 T Bomb/M (H.y.). HeoBs3aTeIbHO IIPeyCMOTPEHBI 1 AOMONHHUTEIBHBIC
CTaJIiH, HAIPAMEpP CTaaAWs TYMaHOOTAEJCHHS BBIIIE MO MOTOKY OT cTtaanu B, Hanmpumep mexnay craausamu C u
D. B0o3MO0XHO MOCIeToBaTeIbHOE BEITIOJIHEHUE OJTHOW WK 00Jiee THOO0 BCEX YKA3aHHBIX CTA U,

Ha cragusx E u H TyMaHOOTIEMTENh HE3aBHCHMO MPEICTABISACT COOO0H, HAaNpUMep, TYMaHOOTIACITUTEIb C
BSI3aHOW MPOBOJIOYHOMN CETKOH, TYMAHOOT/ACIHUTENb C CETKON U3 TPSMOM MPOBOJIOKH /WA TYMAaHOOTICIUTEIH C
JIOTIATKaMHM, HaIpuMep roGpUpPOBaHHYIO TUIACTHHY, B YACTHOCTH TYMaHOOTICIUTENh ¢ V-00pa3HBIMU JIOMATKA-
Mu. TyMaHOOTIEIUTEIH C BSI3aHOHM MPOBOJIOYHON CETKOH 0COOCHHO IMOAXOIUT JUIS Kamelb ¢ pa3MepoM 3-20 MKM
1 00BIYHO paboTaeT MO MPHUHIUIY 3aaepxuBanusd. D((HEeKTUBHOCTh Celapaluy, HanmpuMep, magaet ot 90% npu
3 mxM 1o MeHee 20% ia kanens MeHbIe 1| MkM. OOBIYHO TYMaHOOTACTHUTENH C JOMAaTKAMH MOTYT YAalsATh
99% wactun pazmepom 10 MkM 1 6oee, ocoOeHHO TIpH OoJIee HU3KUX JaBJICHUSIX. TyMaHOOTAETHUTENH C JIOIaT-
KaMH OCHOBaHbI Ha MHEPITMOHHOM COyIapeHuH. TyMaHOOTACIUTENH C JomaTtkamu Oojee dpPexTuBHBI ipH 60-
Jiee BBICOKHX CKOPOCTSX M OoJiee KPYMHBIX pa3Mepax Kamellb, Y4eM TYMaHOOTICIUTENH C MPOBOJIOYHON CETKOM.
Hanpumep, npu Gojiee BEICOKHX CKOPOCTSX Tas3a IUIA CETOYHBIX TYMAHOOTAEIHUTENICH UMEET MECTO BTOPHUYHBIN
YHOC.

[pennoururensHo Ha ctaauu E w/mmu H uconb3yoT TyMaHOOTIEIHUTEINh JOMATOYHOTO THIa. Hampumep,
MPY PACIIOIOKEHHOM BBIIIE 110 MOTOKY YKEKTOpe BEeHTYpH U pacnbUIeHUH (MPEIMOYTHTEIEHO COHAPABICHHOE
pacnbuieHUe, ocobeHHo it ctaauu E wnu obenx cranuit E u H) BhIie 10 MOTOKY OT TYMaHOOTACTUTENS MPE]I-
MOYTUTENILHO JIoNaToyHoro Tumna Ha craguu E, craguu H win kaxnoit u3 craauii E u H, wactuusr pactyTt mo
JMaMeTpa Kareib, 00eCIeunBaroniero xopouiee yaaienue Ha ctaqusx E u H, nanpumep 6onee 10 MM, B yact-
HocTH Ha ctamuu H. M300peTeHne Takke OTHOCHUTCS K CITIOCOOY OYMCTKH MOTOKA Ta3a, BKIIOYAONIEMY 3TH CTa-
Iuu oT A 1o H, mpennmoyTuTenbHO ¢ NCTIOIh30BaHHEM OMMCAHHOTO 3KeKTopa BeHTypu, B KOTOpOM OYHIIAtoIIast
JKUJIKOCTh UMeeT HadaJIbHYI0 CKOPOCTH IO MEHBIIEH Mepe 25 M/C B B KOTOPOM OTHOIICHHE PacXo/a OUHIIA0-
mwieif SKIIKOCTH | pacxofa rasa coctaBisier o 0,0005 mo 0,0015 (M*/q)/(m*/4). Cramst A HeoGs3aTENBHO BKIIO-
YaeT CTaIUI0 MPIWLTUPOBAaHUS KapOamuia B OarrHe MpUILTHPOBAaHUS KapOaMuIa, TakoH Kak OantHs MpUUTHpOBa-
HUS KapOamMuaa ¢ MPUHYAUTEIBHON TATOW, ¢ MHIYITUPOBAHHOW TATOW WM MPEANOYTHTEIHLHO C €CTECTBCHHON
TATOM, OOBIYHO COJCPIKAIIYIO MOJ]auy BO3yXa B YKa3aHHYIO OAITHIO MPUIUTHPOBAHUS M pACIBUICHUE KapOaMu/I-
HOTO pacTBopa (HampuMmep, IIaBa KapOaMuaa) U3 pacHpeleTUTEeIbHOTO YCTPOHCTBA B BEPXHEH YacTH OalrHH
NPWUTAPOBAHUS KapOaMuIa Tak, 4T0ObI 00eCIIeYnBaTh OTBEPKACHUE KapOaMuIa, MOIy9YaTh TBEPAbIC COAepKa-
mpe KapOaMu IPWILTEL U TIOJTYYaTh BBIXOJSMIINN MOTOK B BEPXHEW YaCTH YKa3aHHOW OAIllHU MPHUUTUPOBAHUS B
Ka4yeCcTBE YKa3aHHOTO MOTOKA ra3a Ha CTajguu A.

Omnucanue B 00IIEM TakKe OTHOCUTCSI K CHCTEME OYHCTKH MOTOKA ras3a, COIepIKallei Mo MEHbIIEH Mepe
onuH KeKkTop Bentypu. DxexTop BeHTypn MokeT comepkaTs CkpyOOep BeHTypr U pacTionokeHHYIO BBIIIE 10
MOTOKY OT HEro (hOpCYHKY, HAIIPaBICHHYIO B TOPJIOBHHY CKpyOOepa BeHTypH, HOTOTHHUTENHFHO COmEpIKaIero
HACOC, COOOIIAIONTHIICS M0 TeKydel cpeie ¢ ykazaHHOW (OPCYHKOM, MJIS TIOJa9d TOJ AaBJICHUEM 10 MEHbBIIEH
Mepe KUIKOCTH, MT0IaBaeMol K YKa3aHHOH GopcyHke. Hampumep, MOTYT HCTIONB30BATHCS 35KEKTOPH BEeHTypH ¢
KPYTJIBIMU TOPJIOBHHAMH, & TAKXKE C IPSIMOYTOJIIEHBIMU TOPIOBUHAMH.

CucTemMa MPEAMOYTUTEIBHO COJEPIKHUT JIBE MOCICAOBATEIbHBIX CTAANH KEKTOpa BeHTypu, mpeamodru-
TEJNIEHO KaK OMKCAaHO B HACTOSIIEM JMoKyMeHTe. Kaxknas cTymeHp 2xekropa BeHTypH 0OBIYHO COACPIKUT IKEK-
Top BeHTypH, conepxkamiuii Cy>Karonyrcs 9acTh, TOPJIIOBUHY, PACIIUPSIONIYIOCA YaCTh U (POPCYHKY UTS PaCIIbI-
JICHWs B yKa3aHHYIO TOPJIOBHHY. [IpeAmOYTUTENHHO YKa3aHHBIC CTYNCHH BEHTYypH pacmoioKeHBI MOCIEI0Ba-
TEJNBHO JIPYT K APYTY IO OTHOIICHHUIO K MOTOKY T'a3a, MpUYeM Heo0sS3aTeIFHO MEXKy HUMH OCYIICCTBIISIOT OJTHY
win 0oJiee IPOMEKYTOUHBIX CTANIN, HATIPUMED CTAIHMIO PACIBUICHHUS W/WIN CTAJAHI0 TyMaHooTaeneHus. [Ipex-
MTOYTUTENILHO CHCTEMa PACIIONIOXKEeHA Ha BEpXHEH YacTh OAllHU NMPUUTHPOBAHMS KapOamMuma, 0COOCHHO OamrHu
MPWUTHPOBAHUS KapOaMuIa ¢ €CTECTBEHHON TATOH.

B onHO# 13 BO3MOXKHBIX KOH(HUTYpaIuii ra3 IBMKETCS BEPTHKAIBHO BHHU3 Yepe3 MKEKTOPBl BeHTypu cek-
I OYHMCTKU MOTOKA ra3a, YTO MPEIIOYTHTEIHEHO, €CIIH OTCYTCTBYIOT OTPAHUYCHHUS IO pa3Mepy 000pyIOBaHHUS.
[IpennoYTuTeIFHO CEKIMS OYMCTKH IOTOKA Trasa, cojepXKamias JBa ITOCIEIOBATEIbHBIX YKEeKTopa Benrypwm,
nMeeT KOH(UTYpanunio, B KOTOPOH yKazaHHBIE 3KEKTOPH BeHTypH pa3menieHsl TOPH30HTAIBHO IS o0ectiede-
HUS JKETaeMOT0 Majoro pasmepa odbopymoanus. TakuM 00pa3oM, IPEANMOYTHTEIbHAS CHCTEMa OYUCTKH ITOTOKA
rasza, IpeAMOYTHTEIBHO I CITOCO0a B COOTBETCTBUM C U300PETCHUEM, COJICPKUT JIBE MOCIICAOBATCIBHBIX CTY-
neHn BeHTypu, mpudeM Kaaas W3 YKa3aHHBIX JBYX CTyNeHed BEHTypH COHEpIKHUT TOPH30HTAIBHO PacIolio-
JKCHHBIH 3KeKTOp BEHTypH, coiepiKaluii CyKaroUlylocs YacTh, TOPJIOBHHY, PACIIMPSIONIYIOCS 9acTh U (Qop-
CYHKY IUIsl PAaCIBbUICHUS B YKa3aHHYIO TOPJIOBHHY, IPUYEM YKa3aHHBIC CTYIICHH BEHTYpH pacroyioKeHBI OJHA
HaJ npyroii. PacmeuicHue Bitoyaet B ce0s1, HApUMEp, HATHETAHUE CTPYH KUIKOCTH, KOTOpasi pa3OMBaeTcs Ha
OpBI3rH TaK, 9TOOBI B YKa3aHHOH TOPJIOBHHE ObLIa oOectieueHa cTpys OpbI3r. [IpeAnoYTUTEeNsHO TOPU30HTAIBHO
pacIioyioKeHHBIE 3KEKTOPHl BEeHTypH poXoIsT, IO MEHbIIEH Mepe, YaCTHYHO (HampuMep, BEPTUKAIbHO) BHYT-
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pH ouninaronei kKoaoHHsL. [IpenmouTuTensHo 3:KeKTOpsl BeHTypH MpoXoaAT, Mo MEeHbIIEH Mepe, YaCTHYHO HIIH
MIOJIHOCTBIO IO/ WJIM HaJl OJJHUM W3 TYMaHOOT/EJHTENICH W/WIK Hall 0 MEHbIIEH Mepe OAHUM M3 OacceifHOB
(pe3epByapoB) aist cOopa KUAKOCTEH TaKoW OodMIIaronieil KodoHHbI. [IpeamoururensHo 06e cTynenn BeHTypu
COEIMHEHBI OYHIIAoNeil KOMOHHON. [IpeimoYTHTENEHO CHcTeMa COAEPKHUT BE CMEKHBIC OYHIIAIONINE KOJIOH-
HBI, 00BEIMHEHHBIE B OJJHOM KOpITyce, HaIpuMep, C OMOIIBI0 BEPTUKATIBHON CTEHKH, pa3Jeiioniel Kopmyc
(mammpuMmep, cocyx) M0 MEHbBIIEH Mepe Ha J[BE OYMIIAIONINE KOJOHHBI, IPUYEM yKa3aHHBIC OYHIIAIOIINE KOJIOH-
HBI BBIITOJTHEHBI ¢ BO3MOXXHOCTBIO 00€CTICUeHHsI BOCXOIAIIET0 IOTOKA Ta3a Yyepe3 TaKyo OYHIIAIONIYIO KOJIOHHY.

[IpennouruTensHas cCHCTEMa OYHCTKU MTOTOKA Ta3a CONEPIKUT JIBE MOCIEI0BATENBHBIX CTYIICHH BeHTypH C
pacroyio)KeHHOM MEXAy HUMH CEKIHEH pacHbUICHHs, MPUYEM CEKLUS pacIbUICHUs OoJsiee MpearnoYyTHTENTHLHO
TpeHa3HaYCHA ISl PACIIBUICHUS MEJTKOIUCIIEPCHOTO TyMaHa TakK, 4YTOObI 00eCIeYnBaTh UCAPECHUE PACIBLICH-
HOHM KMJKOCTH HI)KE IO IOTOKY OT CTYNEHH BeHTypH M BBIIIE 10 MOTOKY OT cTyneHH Benrypu. Cuctema He-
00513aTeIbHO COJIEPKUT KOMITPECCOP, COOOIIAIONIMICS 10 TEKy4Yel Cpejie C JIBYXIIOTOYHOH (QOPCYHKOH, I
obecrieueHns1 CKaToro Bo3ayxa. [IpearnoyTuTenbHO CUCTEMa OYMCTKU IMOTOKA ra3a COAEP)KHT TyMaHOOT/AENH-
TEJNb MEXIY JBYMsS CTYHNCHSAMH BEHTYpH M NIPEANOYTHTEIHHO BTOPOW TYMaHOOTICIUTENh, PACIOIOXKCHHBIH
HIDKE T10 TIOTOKY OT BTOPO# CTyIeHH BerTypu. DT 3eMeHTH Heo0s3aTeIbHO COYETAI0T ¢ YHOMSHYTOH CHCTE-
MOM, UMEIOIIEeH TOPU30HTAIIBHO PACIIOJIOKEHHBIE 35KEKTOpPhI BeHTypu.

[IpeanodTuTensHO KaXxaasi CTYIeHb BEHTYpH CONEPKUT KOHTYP PEHUPKYIISINN OYHIIAIOIIEH )KUIKOCTH, B
YaCTHOCTH COJEp KAl HACOC ISl MOJAYH IO/ AAaBJICHHEM OYHIIAIONISH KUIKOCTH K YKa3aHHOW (OPCYHKE H
ee penupKyysmud. [IpernoyTuTensHo CTyneHH BeHTypr MME0T OTAeIbHbIE KOHTYPH penupKysunu. OTaensb-
HBIE KOHTYPHI PEIUPKYIISAIINHA 00SCIIeYNBAIOT Pa3HbIe XUMUUECKHE KOMIIO3HUIINHN OYHIIAIONINX KUIKOCTEH Ka-
Jo¥ cTyneHd. KOHTyp penupKyIsiiyu MOKET COAEpKaTh JTHMHUIO COOOIIEHHUS 10 TeKydell cpesie 0T KOJUIEKTOp-
HOTO pe3epByapa WM OTCTOWHHKA, B KOTOPOM COOMPAIOT OYHINIAIOITYIO KHKOCTh, 0 OJHOH MiIN OoJiee pacIibl-
JSFOUINX (POPCYHOK.

B nononHuTENEHOM NPENNOYTUTENEHOM BapUaHTe OCYIIECTBICHUS, KOTOPHIH MOXKET OBITh OOBEIUHEH C
JPYTHMMH OCYILECTBICHUSMH, CHCTEMa OYMCTKH MOTOKA ra3a COAEP)KUT FOPU30HTAIBLHO PAaCIOI0KEHHBIH 3KEK-
TOpHBIN CKpyOOep BenTypu, conepxamiuii cy>Karomyrocs TpyOy WX 9acTh KaHajla ¢ OTKPBITEIM KOHIIOM, TOPJIO-
BUHY, PaCIIUPSIONIYIOCS 9aCTh C OTKPBITHIM KOHIIOM M PacHbUINTEIBHYIO (POPCYHKY, PACIIONIOKCHHYIO BHYTPH
YKa3aHHOH CY’KaIOIMIEeHCs YacTH ISl PAcIbICHHUS B YKa3aHHYIO TOPJIOBHHY, M TIPH 3TOM OTKPBITHIN KOHEI yKa-
3aHHOW Cy)aroIeics YacTH SABISIETCS BXOOM Ta3a Ui TIOTOKA ra3a, MOJUIEKAIIeTO OUYUCTKE.

[IpeanovTuTeNnsHO CHUCTEMa COAEPIKUT PACTIBUIUTENh MEXAY IEePBOH M PACIIONOKEHHON HIXKE MO MOTOKY
BTOPOH CTYIICHbIO BeHTypH I pacubUIeHHs BOJHOTO PacTBOpa, MMEIOMIEro 0ojiee BRICOKYIO KOHIICHTPALIUIO
BOJIBI (T.€. O0Jiee HU3KYIO KOHIICHTPAIMIO PACTBOPEHHOTO BEIIECTBA M BEIIECTBA B BUJE TBEPABIX YACTHII), YEM
OYMIIAIOIAs )KUIKOCTh TIEPBOM cTyreHn BeHtypu.

CuctemMa OYHMCTKH ITIOTOKA Ta3a HeoOs3aTeIbHO CBsI3aHa MO TEKy4YeH cpele ¢ JOBOJOYHOM cekuuei kapoa-
MUJIa, B YaCTHOCTH JUI OTXOJSAIICTO Ta3a CEKIMH TPaHyJIUPOBaHUs KapOamMuia OalllHU MPUIUTHPOBAaHUS KapOa-
muza. CucreMa OYUCTKH MMOTOKA T'a3a HEoOA3aTEIBHO PACIONOKCHAa B BEpXHEH YacTH OalllHU MPUILTHPOBAHUS
kKapOamua, HapUMep Ha BEpXHEH yacTh OalTHu.

Ornrcanue Takke OTHOCHTCS K OalrHe MpHUTMPOBAaHMS KapOaMuia, MPEANMOYTHTEIHLHO K OalTHe TPUIUIH-
poBaHUsS KapOaMuIa ¢ €CTECTBEHHOH TATOM, NMEIOIIEH CHCTEMY OYMCTKH MOTOKA Tra3a, CONEPIKAIlylo KEKTOp
Bentypu B BepxHell yacTH OamrHM NMPWUIMPOBAHUS, 0ojee MPEIOYTUTENFHO COAepKAIIYI0 B ITOCIIEHIOBA-
TENBHBIX 3’KeKTopa Bentypu u emre Oosee mpeAoOYTHTEIRHO OIMMCAHHYIO CHCTEMY OYHCTKH ITOTOKa Ta3a. Ilpex-
MOYTHTENHEHO CUCTEMa OYHCTKH ITOTOKA Ta3a COAEP)KUT CEKIHUIO, BBITIOIHEHHYIO C BO3MOKHOCTBIO OTMBIBKH OT
MIBUTH, U PACIIOJIOKEHHYIO HIDKE T10 TMOTOKY OT CEKIHIO JUIS KHCIOTHOH OTMBIBKH, IPUYEM 00€ CEeKIIMH pacIiofio-
JKCHBI B BEpXHEH 4YacTW OallHW NMPHIUTHPOBaHUS KapOammuga. CucTeMa OYHCTKU ra3a B BEpXHEW 4acTH OalTHH
NPWUIHPOBAHUS TIPEJICTABISIET COOOH, HAIPUMEp, CUCTEMBI OYHCTKH ra3a, MMEIOIINE BXO Ha YPOBHE, KOTOPBIH
MEHEEe YeM Ha 5 M BBIIIC HJIM MCHEE YeM Ha 5 M HIDKE, YeM BBIXOJ JJIs OTXOISINETO ra3a OalrHu MpUILTHPOBa-
HUSL.

CuctemMa O4YMCTKH IIOTOKA Ta3a He00sM3aTeNbHO HE COJIEPKUT BEHTHILITOP WM BO3AyXoayBKy. [Ipeamnourn-
TEJIBHO CHCTEMA HE COJACPIKHUT BEHTWIATOP WIIM BO3IyXOTyBKY AJIS CO3TMAHMS TaACHIS JaBJICHIS ITOTOKA ras3a.

[IpenmymiecTBa crocob6a U CUCTEMBI JAHHOTO M300pETeHHS BKIIOYAIOT HU3KUHA Hepenas TaBIeHUs, X0po-
nryio 3QQEeKTHBHOCTD IS YAAJICHUS CYOMUKPOHHBIX YaCTHI] M KOMIAKTHYIO KOHCTpyKuuio. [logaya mox masie-
HHEM JKHIKOCTH, TAKOW KaK PeHUPKYIHPYIOIas OYUINAIONIAst KUIKOCTh, MOXKET OBITh 3(P(heKTHBHO OCYyIIECTB-
JIeHa C MCIOJIh30BaHNEM KOMITAKTHOTO 000pYIOBaHMA, HAIIpUMeEP Hacoca. PacmbieHre JKUAKOCTH CXKaTHIM BO3-
IyXOM MOTYT TakXke (PQPEKTHBHO OCYIIECTBIATH C HCHOIB30BAHHEM KOMIIAKTHOTO O0OPYZOBaHHSA, HalpUMeEp
KoMITpeccopa. J[omoJIHUTEIbHOE NPEeHMYIIECTBEHHOE ACHCTBUE JOCTHIAIOT C IOMOIIBIO MPEAIIOYTHTEIEHOTO
BKJTFOUEHHUS] MHOXECTBA CTYIIEHEH, NCIONB3YIONINX BOIHBIC PACTBOPHI C IMOCTENIEHHO MTOHMKAIOIIEHCS KOHIIEH-
Tpanuei (Hampumep, Oojiee HM3KOH KOHIEHTpanued kapOammuaa) IJisi CONCHCTBHS POCTY TBEPABIX YAaCTHI 3a
CYET KOHJICHCAIINU Ha TTOBEPXHOCTH CYOMHUKPOHHBIX YaCTHII.

Onwncanue Takke OTHOCHTCS K CIOCO0y MOIM(HKAIMK CYIIECTBYIONINX YCTAaHOBOK, TAKHX KaK J0BOIOY-
Hasl CeKIUs KapOamuna w/mwin OaniHs NPUDIHPOBAHUS, B YACTHOCTU OAIllHU MPHUUTUPOBAHUS KapOamua, Ipe-
MOYTHTENBHO OAlIH{ MPWUIMPOBAHMS KapOaMHIa C ECTECTBEHHOM TATOM, BKIIIOYAIOMIEMY TOOABIEHHE CHCTEMBI
OYHMCTKH ITOTOKA ra3a, MPEeIMOYTHTEIFHO ¢ ABYMS IOCIIEIOBAaTEIFHBIMU CTYIICHAMH YXKeKTopa BeHntypwn, npen-
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MOYTUTEIHEHO ONMMCAHHOM CHCTEMBI OYHCTKHM MOTOKA rasa. M300pereHne Taxke OTHOCUTCS K crocody Moudu-
Kalli¥ CYIICCTBYIOUICH TOBOJOYHONW CEKIUH KapOamuiaa w/win OAalllHU MPWILIHPOBAHUS, B YACTHOCTH CYIIECT-
BYIOIIEH OallHU MPUJLTUPOBaHUS KapOaMmuia, MPEANOYTUTEIHLHO OalllHU NMPUWITUPOBAaHUS KapObaMuIa ¢ ecTecT-
BEHHOM TATOH, BKJIIOYAIOIIEMY M00aBIEHHE CHCTEMBI OYHCTKH IOTOKA Ta3a, cojaepikaield 3kektop BeHrypw,
MPEIIIOYTUTEIFHO Ha BEpXHEH yacTu OamrHu nprumnpoBanus. [IpeanodrurensHo cucTeMa OYMCTKY MOTOKA ra3a
COZICPXKHT JIBE TOCIIEAOBATEIBHBIX CTyneHH Bentypu. IIpeanodrnrensHo cucTeMa mpeAcTaBisieT coboil omm-
CaHHYIO CHCTEMY W/WJIM CHUCTEMY JJIS OMMHMCaHHBIX cTIoco00B. M300peTeHne Takke OTHOCUTCS K CITOCO0y MOJH-
(UKaIy CyIIECTBYIOMNX JOBOJOYHBIX CEKIIMH KapObaMuma, IMEIOMNX KEKTop BeHTypH, BKIOUaromemMy mo-
cJieioBaTeNIbHOE JOOaBIeHNE K YKa3aHHOMY 2KeKTopy BeHTypu emie oqHoro akexropa Bentypu.

Tenepr oOpatumcst k Gurypam. B o0mieM 3TH WILTFOCTpAIMK MPEICTABICHBI C IIEIBI0 ONMMCAHUS TIPEAIOY-
TUTEIHFHOTO BapUAHTA OCYIICCTBICHUS H300PETCHUS M WLTIOCTPUPOBAHUS TPEAMIOYTUTEIBHBIX PU3HAKOB CHC-
TEM U CIIOCOOOB, U OHH HE MPEAIOIAraloT OrPaHUUCHHS TaHHOTO U300pETEHMS.

Ha ¢ur. 1 n300pakeH He UMCIOIIUI OTPAaHUIUTEIBHOTO XapaKTepa BAPUAHT OCYIIECCTBICHHUS N300pPETCHUS.
Cocyn 1 conmepxut Bce KOMIOHEHTHI. Cocyn 1 COIEpKHUT MepByI0 BEPTUKAIBHYIO KOJIOHHY A U BTOPYIO BEpPTH-
KaJbHYIO KOJIOHHY B, coelMHEHHBIE 10 CYIIECTBY C IMOMOIIBIO TOPHU3OHTAIBHBIX KEKTOpoB 3 U 6 Bentypn.
IlepBas xononHa A mMeeT Bxox 18 raza. [l moToka rasa (Hampumep, noq aasinerneM ot 90% mo 110% nasme-
HUSL OKpY)KaIoIIel cpenbl) odecriedera 30Ha 2 BX0Ja ¢ PacIbUINTENbHBIMU (opcyHkamu 10. PacpuinrensHbie
dhopcynku 10 obecrednBarOT CTPYIO OpBI3T MOMEPEYHO TOTOKY ra3a W B HampaBieHWH BHHW3. Pacmbuurenu 10
MOTYT PacHblIsATh PACTBOP, MOMYyUEHHBINA U3 pe3epByapa 4. Pacnwimurensabie hopcyHkn 10 MoryT obecrieduBaTh
OXJIaXK/ICHHUE TallleHUeM IOToKa Tra3a. Pacnsumrensuslie popcynkn 10 moryT obecrieunBaTh KOHACHCAIHIO BOJBI
Ha CyOMHUKPOHHBIX YacTHIAX W/WIM UX OTMBIBKY. PacHblICHHYIO )KUIKOCTh C YIOBICHHBIMH W PACTBOPCHHBIMU
YacTUIIAMH COOHMPAIOT B pe3epByape 4 moj pacmbuiuTenbHBIMU Gopcyrkamu 10. JlomomHHTENEHO oOecreucH
kekTop 3 Benrtypu, Hanpumep saykrop 3 Bentypu. Dxkexrop 3 Benrypu conepxut ¢popcynky 11. @opcynka
11 pacnpuIsSeT OYMINAIONIYIO KHIIKOCTh M3 CyXKalolelcst 4acTu TpyOku B ropioBuHy 15 akektopa Bentypwu.
OtBepctre 17 Bxoaa raza cyarollencs: YacTH 3KEKTopa 3 sBIsETCs NapajuieIbHbIM OTBEPCTUIO TOPIOBHUHEI 15,
9TH OTBEPCTHS SIBISIFOTCS BEPTUKAIBHBIMU. DKEKTOP 3 OPUEHTHPOBAH TOPU3OHTANBHO. [lyHKTHpHAs JuHUs 16
yKa3bIBaeT Ha TO, YTO BXOJ 18 raza 30HBI 2 BXO/a rasa, BXOJI ra3a »KeKTopa 3  BBIXOJ ra3a 3kekropa 3 BeHry-
P UMEIOT LIEHTPHI, PACTIONIOKEHHBIE Ha OOIIEH JIMHUH, YTO CIHOCOOCTBYET HU3KOMY HaJleHHI0 HaBieHus. Dop-
cyHka 11 pacmosokeHa BHYTPH CyXKalolleicst 9acTu TpyOku mociie Bxona 17 rasza axekropa 3 BeHTypu u Ha
HEKOTOPOM PacCTOSIHUM OT HEro. B HIDKHEH yacTh 30HBI 2 BXOAa rasa obecreueH pesepByap 4 KOHIICHTPHPO-
BaHHOTO BOJHOTO pacTBopa. PesepByap 4 sBisieTcs, HAapUMep, pe3epByapoM Ul PeHUPKYIHPYIOmero kapba-
MHJTHOTO pacTBOpa ¢ OTHOCHTEIIFHO BBICOKOM KOHIEHTpanuer kapoamuaa. 13 3Toro penupKyImpyroniero noTo-
Ka MOJKET OBITh OTBEICH IOTOK NMpOAYBKH. Penmpkynsaims obecniedena no gopeynok 10. Taxoit pesepByap 4B
Taxxke 00eCcTieYeH BO BTOPOH KOJMOHHE B, Hampumep, I perMpKyIAIUN KapOaMUIHOTO PacTBOpa, UCIOJIB3Ye-
MOTO B KayecTBE OUMIIAIONIEH XHUAKOCTH B (opcyHkax 11. M3 moToka, mojy4aeMoro u3 BEIXOAa@ 3KEKTOpa 3,
VAAJSIOT KaIUIH, HallPUMEp, C UCIOIb30BaHUEM TYMAHOOT/ICIUTEIS 5, HAIPUMEP TYMaHOOTACIUTEIS JIOTATOY-
Horo Tuma. JKuaKocTh, CoAeprKallylo yJIOBICHHbIH Kapbamuy, coOupatoT B pezepByape 4B. XKuakocts B pesep-
Byape 4B, HeoOs3aTenbHO BMECTE B )KHIIKOCTBIO U3 pe3epByapa 4A, Harpumep eciu pesepByapsl 4B u 4A oObe-
TIUHEHBI, PEIUPKYIHUpYeT depe3 KoHTYp 19 1o dhopcyHok 11 3xekropa 3 Bentypu (¢ momaueit moj 1aBIeHUEM) U
HeoO0s3aTeNTbHO 10 pacIbUIHTENRHBIX (opcyHOK 10. TToTok mpomyBKkH OTBeACH M3 pe3epByapa 4B u ymansior.
TyMaHOOTIEMHUTENh 5 MOXET TakKe cojepxaTh ceTKy. Ilepen TymMaHooTIaenHuTeaeM 5 oOecTieueHbl PAaCIIbLIN-
TeJbHBIE GOPCYHKH 14.

Otu popcyHku 14 HeoOs3aTEIPHO 00CCIICUMBAIOT COHAMPABICHHOE PACIBUICHUE B HATPABICHUU IOTOKA
ra3a U HeoOs3aTeIFHO B BUIC MEIKOIUCIIEPCHOTO TyMaHa, HallpuMeEp, ¢ pa3MepoM Karenb MeHee 300 MKM win
menee 200 MkM. OHHM OOBIYHO PACHBUISIOT pa30aBIeHHBINH BOAHBINH pacTBOp (HampuMep, ¢ HU3KOH KOHIIEHTpalu-
el kapbamua), HarpuMep, U3 pesepByapa 7. Pacmeumurenbhbie popcyHKH 14 pacmosioKEHHBIC BHIIIE TI0 TIOTOKY
OT TYMaHOOT/ACIHTENS 5, HapUMep, PACIBUITIOT BOJHBIA PacTBOp, CoIepkKamuii MeHee 5 Mac.% kapOamuna,
TaKOW KaK 10 CYIIECTBY Bojaa. [IpocTpaHCTBO MEXIy KEKTOpoM 3 BeHTypu mim ykazaHHBIMH PacIbLTUTEIIh-
HbIMH (pOpCyHKaMu 14 ¥ BTOPBIM 2KEKTOpoM 6 BeHTypH Wi TYMaHOOTAETUTENEM 5 MPEANIOYTHTEIHLHO o0ecTie-
YHBAET HAAJICKAIIYIO IPOJOIDKUTEIFHOCTD HAXOXKICHHA ISl 00eCIIeUeHNUs UCTIAPEHNUS, HAIPIMED, TI0 MEHBIIEH
Mepe 50 mac.% pacTbUICHHOH BOABI M IPEAIOYTUTEIHHO IS KOHACHCAITNH Ha CYOMUKPOHHBIX YaCTHIIAX.

JlonomHUTENHEHO OOEcTieueH BTOPOH 3aykTop 6 BeHTypw mns pacmbuieHHs pa30aBICHHOW OYHIIAIOIICH
kuakocT. Pasmerenue ¢popcyHku 12 - Takoe e, Kak ¥ s 9 IyKTopa 3, COOTBETCTBEHHO, IMapalIeIbHOE TIOTO-
Ky raza. Taxke obOecrnieueH pesepByap 7 ais pa30aBiIeHHON BOJbI. PezepByap 7 MOXKeT OBITh 00ecIiedeH KOHTY-
POM PEIUPKYISAIUN, COACPKAIIUM HACOC JUI pacmbuiuTensHOU (opcyHku 12 amykTopa 6. Taxke obecneueH
TYMaHOOT/ICIUTENb 8, HAPUMEP TYMAHOOTJCIUTEIb JIOMMATOYHOTO TUIIA, JJIS YAAJICHUS Kamlelb, HalpuMep 00-
pa3oBaBIIuXCs B daykTope Bentypu. TymMaHOOTAECTHTETDh 8 MOXKET COIEPKATh CETKY, V-00pa3HbIC JTOMATKHU WU
uX codeTanue. TymMaHOOTIENHUTENb 8 U300pakeH ¢ TOPU30HTAIBHBIM pa3MelieHneM. Bo3MoxHO Tarke Jitodoe
pa3MeIieHue TyMaHOOTISIUTEIIS, BKITF0Yasi BEPTHKAIBHOE.

JlononautensHo obecrieueH ckpyooep 13, pactonoKeHHBIH BBIIIE 10 TIOTOKY OT YKa3aHHOTO TyMaHOOT/Ie-
JUTENS 8, HAIPUMEP CETKH, IS paCTIbUICHHS KUAKOCTH B ITOTOK T'a3a B IIPOTHUBOIIONIOKHOM JUISl HETO HaIpaBJie-
Hun. g gopcynkn 13 Taxke BO3MOXKHO pacIHbUICHHE IOTOKA B MOMEPEYHOM M COHAIPABICHHOM HAIIPaBIICHH-
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AX. BpbI3ru MOTYT TakKe OBITH HANPABJICHBI K TYMAHOOTICIUTEIIO U1l OYUCTKH TyMaHooTaenuTens 8. PesepBy-
ap 7 obecnieurBaeT cOOp Karenpb U3 dAyKTopa 6 1 n3 ykazaHHoro ckpy6oepa 13. IToTok npoayBku U3 pesepByapa
7 MOXeT OBITh y/aJIeH, HalpuMep, ITyTeM MOJadH €ro B pe3epByap 4 ¢ y4eTOM HCHapeHHs )KUIKOCTH U3 pe3ep-
Byapa 4, Hampumep B CTpyro 2 Opwi3T. st oTMBIBKH B CKpyOOepe 13, pacroio)XeHHOM HIIKE IO MOTOKY OT
3aykTopa 6 BeHTypH, HeoOs3aTeIbHO UCTIONB3YIOT KUCIOTHBIA MM OCHOBHBIN peareHT. B TakoMm cirydae moToK
MPOAYBKH U3 pe3epByapa 7 IPEANOYTUTEIHHO He MTOAI0T B pe3epByap 4, a yIaJsioT oTAeIbHO. boee mpenamou-
TUTENBHO CKpy0Oep 13 HMCIoNb3yeT KUCIOTHBIM OYWIIAIOIINN PacTBOP, TAKOW Kak (pa30aBieHHAs) a30THAS KH-
CJIOTa WJIM CepHasi KUCIOTAa, Uil KUCIOTHOW OTMBIBKH JUISI YAaJCHUS aMMuaka. Taxke obecrednBaioT KaHai 9
BBIX0/1a JUTS BBIIIYCKa r'a3a B OKPY)KAIOIIYIO Cpejy.

[Tpu sKkcmmyaranuy rassl, COAEpIKallie YacTHIIbL, TOCTYAI0T B 30Hy 2 BXOJa, I/Ie TOpS4YHe ra3bl cHavyaja
OXJIZKAAIOT ITyTEM HCIIAapeHHUsI BOJBI C BBHICOKOM KOHIIEHTpalWei yacTul (Hanpumep, BOIHBIN pacTBOp KapOa-
MHJIa) U3 pacTblUIMTENBHBIX opcyHok 10. ['a3pl mocTynaroT B epBbli 5aykTop 3 Bentypu, rae aBmwkymas cuia
JKUJKOCTH 33 CUET PACHBUICHHS OYMINAIONIEH >KUIKOCTH yepe3 GopcyHKy 11 3acTaBisieT raspl IBUraThCsl BIIE-
pen, IpH 3TOM Iepernaj AaBieHus He TpedyeTcsa. B mepBoM spykTope 3 BeHTypu ra3bl OTMBIBAIOT OYHIIAIONIEH
JKUAKOCTBIO. I10TOK ra3a oOBIYHO HACKHIIMIEH BOAOI WM CTAHOBHUTCSA HACHIIICHHBIM BOJOI B 3aBUCHUMOCTH OT
MapIUaIBFHOTO JABJICHUS BOISHOTO Iapa OYHINAIOIIEH XKUAKOCTH. TBepable YaCcTHIBI COOMPAIOTCS U PacTBOPS-
FOTCSl B BOJIE U JOIIOJHUTEIHHO KOHIIGHTPHUPYIOTCS B pe3epByape 4 Uil KOHIEHTPHPOBAHHOTO BOTHOTO PacTBO-
pa. IloTok rasa, comeprkaruuii Kari, BEIXOAUT U3 MEPBOTo dAyKTopa 3 BeHTypH u mpoXoIuT yepe3 TyMaHOOT-
JIETATENH 5, BKIIOYAIONINI B ceOs yCTPOHUCTBO pacmbuieHus/oTMBIBKH 14. TIoTOK ra3a manee mocTymaer BO BTO-
poit axykTop 6 BenTypu. JXuakocTs U3 pacnbUIMTENBHBIX (GOPCYHOK 12 M TYMaHOOTACIUTENSI 5 U W3 BBIXOAA
KekTopa 3 BeHTypu cobuparoT B pezepByape 4 B HIDKHEH 4acTh ouMIIaronied KojJoHHEI B. Boxa B pesepByape
4 comepxuT, HampuMep, 1o MeHsIeil Mepe 40 mac.% pPacTBOPEHHOrO BEIIECTBA U, HAIPHUMED, IT0 MEHbILEH Mepe
80 mac.% oO11ero KoJMuecTBa yAaJeHHOTO BEIIECTBA B BHUIE TBEPIBIX YAaCTHI (COIEpIKallero BEIECTBO, OUHU-
IeHHOE B cTpye 2 OphI3r). Bo BTOpOoM 3ayKkTOpe 6 Bentypu HeoOs3aTensHO ncnapseTcs 1o MEeHbIIeH Mepe He-
KOTOpOE KOJIMYECTBO BOJIBI, ITPUYEM HEOOS3aTENIFHO Ta3bl HACHIAOTCS JOMOJIHUTEIBHBIM KOJINYECTBOM BOJIBI.
B xaxmom >mykTope BeHTypu ra3 u )KHAKOCTh CMEIIHBAIOT, M OOBIYHO YaCTHITH YBJICKAIOTCS KAIUIIMH KHIKO-
CTH, a KaIUIX >KAIAKOCTH YIAJSIOT M3 MOTOKA ra3a mocie saykropa Bentypu. ["a3sr nmpoxonsaTt depe3 BTOpoil Ty-
MaHOOTACIUTENb 8, COAep KAITUi pacTIbUIATENb 13, U Jaliee BRIXOAAT U3 CKpyOOepa B MecTe pa3MelleH!s KaHa-
na 9 Berxoga. JXKHUIKOCTh, TONMydaeMyl0 U3 TYMaHOOTIENUTENS 8, COOMpalOT B pe3epByape 7, M1 OHa MOXET pe-
MUPKYJINPOBATh K 30yKTOpy 6 Bentypu. XXunkocts B pe3epByape 7 COOepKUT, HAIPUMEpP, MeHee 5 mMac.% Kap-
6amuma u, Hanpumep, meHee 20 mMac.% o0miero KonudecTa KapoaMua, yoaaeHHOTO U3 MoToKa rasa. Ilpwm mc-
MOJIB30BaHUU sl GOPCYHOK 13 KMCIOTHOM OTMBIBKH JKHAKOCTH 7 COAEPKHT COJIM aMMOHUS, B 3TOM Ciydae
MOTOK TMPOZYBKH M3 pe3epByapa 7 He MOJAIOT B pe3epByap 4, a yAaIAIOT OTAEIbHO.

Onykropsl (3, 6) BeHTypn npenouTUTENbHO yCTaHABINBAIOT B TOPU30HTAIBHOM MOJIO0KEHHU M TaKUM 00-
pa3oM o0ecneynBalOT KOMIIAKTHYIO KOHCTPYKIHUIO TP MUHUMH3ALUH BBICOTHI, M MPEAIOYTHTEILHO APYT Hax
JPYTOM JUIsl CHYOKEHHS 3aHUMaeMOH IIIOIIA/IH.

Marepuan KOHCTPYKIMH KopIlyca ckpyOOepa n saykTopoB BeHTypu HeoOs3aTenbHO NpencTaBiseT co0oi
JIETKUI MaTepual, Takoi kak FRP (turactuk, apMUpoBaHHBINA BOJIOKHOM).

[Tepenan naBnenus B ckpy0Oepe cocTaBisieT 00braHO MeHee 250 I1a, Ho MoXkeT OBITh paBeH HYIIIO, B 3aBU-
CHUMOCTH OT TIepernajia AaBJeHUI B KaHAJaX HA BXOJE M BBIXoAe. Bo MHOTHX ciydasx OyJeT JOCTHTHYT BBIUT-
peim 1o 3¢ GeKTUBHOMY AaBiieHuto, Hanpumep, 1o 500 Ila nam gaxke Ooiple, MpUYeM JaBICHHE Ha BBIXOJE
Oyzer BBIIIE, UeM JIaBJICHHE HA BXOJE.

Ha ¢wur. 2 n300paxkeH BapuaHT OCYLIECTBICHHS, B KOTOPOM CHCTEMa COJIEPIKUT MHOXKECTBO ITapalIeIbHBIX
3x&eKTopoB (3) Bentypu u BTopyro cryneHs BeHTypu ¢ MHOXECTBOM MapauIeNbHbIX 2KeKTopoB (6) Bentypu. B
JAHHOM Cilydae OYMIIAIoasl KOJOHHA U 3KEKTOpbl BenTypu oObeauHeHsl B oqHoM Kopiryce (1). Dxekrop (3)
BenTypu npoxoauT TOPH30HTANBHO IOJ TyMmaHootienurteneMm (5) w/wmu pesepByapom (7). Bropas crymeHsb
2KEKTOpOB (6) BeHTypn npoxoauT ropu30HTAIBHO HAJA TyMaHooTAenuTeneM (5) u/uim pesepByapoM (7). Mex-
Iy JBYMsSI 9TUMHM 4acTsIMH o0ecriedyeHa CTeHKa, 00e CTOPOHBI KOTOPOH KOHTaKTHPYIOT C TEXHOJIOTHYECKUMH I10-
TOKaMH, Pa3Ieionas 3TH ABE ITOJIOBHUHBI M 00eCIIeunBaloniast MOTOK ra3a ¢ OAHOI CTOPOHEI Ha IPYTYIO CTOPO-
HY TOJBKO depe3 33keKTophl (3, 6) Benrypu. Pacimmpsromasicst yacts 21 axektopos (3, 6) Berrypu obecrnieuena
Ha BEpXHEU CTOPOHE KOJICHOM 22 IS OTACIIEHUS ra3a/’KUJAKOCTH, UMEIONTUM BbIX0A 23 B HWXKHEH 4acTH MEXIy
pacImpsIonIeicst 4acThio 21 M BepTUKATLHON pa3AeInTENbHON CTeHKON 24.

Ha ¢wur. 3 u3o0paxxeHO THIHYHOE paclpenesieHre YacTUIl 0 pa3MepaM W CyMMapHas Macca ISl TBUIH
KapOammuia B OTXOIAIIEM U3 OalTHU MPUILTUPOBAHUS Ta3e.

Ha ¢ur. 4 m300paskeHO THIIMYHOE paclpeieieHUe YacTHIl 10 pasMepaM W CyMMapHas macca JUIsl IbUIH
KapOaMusia B OTXOSIIEM U3 IpaHyJIsiTopa kKapbamuia rase.

ITpumep 1.

Tenepb AOMOIHHUTENBHO MPOMUIIOCTPUPYEM H300pETeHUE ¢ TIOMOIIBIO NPUMEpa, KOTOPHIH HEe OrpaHu4YH-
BaeT JaHHOE M300peTeHMe. B kauecTBe mpumepa NpeAnodYTUTEIHHOTO BapHaHTa OCYIIECTBICHUS MpeaIaraeTcs
OarrHs NPUJUTMPOBAHMS C ITOTOKOM BO3/yXa, COAEpXKAalIMM KapOaMul, MpUYeM IMOTOK BO3AyXa HYXIACTCS B
ourcTtke. TemrepaTypa BO3IyXa, BBIXOAAIIETO0 W3 OalTHU MPHIIIHpOBaHuUs, cocTaBisger 80°C, MoysapHas Mo
BOJISTHOTO T1apa cocTaBisieT 2%, a KOHIIGHTpanus IMBIUTH kKapOamMuaa cocTaBiieT 25 MKM/T moToka rasa. Obecre-
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YeHA pacIbUICHHAS CTPYS dAYKTOpa (3:KeKkTopa) BeHTypu, KoTopas OyAeT OXJIaXIaTh BO3IYX IIyTeM HCIApCHUS,
MOKa TIOTOK BO3JIyXa HE HACBITUTCS M BOJA HE MepecTaHeT ucmapsaThes. C TOMOIIBI0 TEPMOANHAMHYCCKIX pac-
YETOB B COYETAHHWH C JUArpaMMaMH BOJSHOTO Iapa OIpenessieM, YTO IPH HCIIOJIF30BAaHUH YHUCTOM BOJIBI 3TO
TIPOM3OUIET PH KOHEYHOH Temmeparype ra3a 33°C npu MoibpHO fgone mapoB Boasl 2,5%. [l maHHOTO TIpen-
JIAraeMOT0 POEKTA KOIHYECTBO HCIIAPSEMOil BOIbI 1o pacueram coctasut 0,03 kr/m’ (H.y.) moToka rasa. Tem He
MeHee, Ha IPaKTHKe CTPYs OpbI3T U3 3ayKTopa BeHTypu OyaeT perupKyIupoBaTh 40 TeX MOp, IOKa KOHIICHTPa-
1us kKapbamuna He mocturHeT 45 mac.%. [Ipu 3Toit KoHIIeHTpanuKu KapOaMuaa JaBiIeHHe BOASHOTO Mapa Mpo-
MOPIIMOHATIFHO HIDKE. Mcmonp3ys 3akoH Payist, MOBTOPSAIOT MPUBEICHHBIC BBINIE pacueThl M OMPEICIIIOT, YTO
HOBas TEMIIepaTypa HachlleHHs ra3a coctasiseT 37°C npu MoabHOI foie mapoB Boasl 2,2%. X0Ts TeMnepaTy-
pa Hackienus Ha 4°C BBIIIE, MOJBHAS OIS BOJBI B Ta3000pa3HOM COCTOSIHUHM OKa3bIBACTCS MEHBIIE OoJice YeM
Ha 10%. [I1s1 mpe/u1araeMoro IpoeKTa, COryIacHO pacueTaM, HCIAapUTCs Tobko 0,02 KT BOs! Ha M° (H.y.) MOTOKA
ra3a. Huke 1o Xoy moToka OTHOCHUTEIFHO KOHIICHTPUPOBAHHOM CTPyH OpBI3T 3AykTopa BeHTypu npu KOHTaKTe
ra3oB ¢ pa30aBJICHHBIM BOJIHBIM PacTBOPOM (HAmpwMep, BOJHBIM KapOaMUIHBIM PacTBOPOM, UMCIOIIUM Ooliee
HU3KYIO KOHIICHTPALIMIO KapOaMua, HalpuMep, 0 CYIIECTBY 0e3 kapOamuna) yCIOBHs HACKHIIICHUS OYAYT CO-
OTBETCTBOBATh TIEPBOMY CIIy4aio U obecredar nemapenne eme 0,01 kr/m (H.y.). VIcIonp30BaHIe BTOPO CTPyH
OpBI3T ¢ pa30aBICHHBIM BOIHBIM PacTBOPOM, KOTOpas 00eCHeunBaeT MPOIODKUTEIFHOCTh HaXOXKICHUS Tpe-
MTOYTUTENIEHO TI0 MeHbIel Mepe 0,2 ¢ unu npeanouTutensHo 0,3 BhIIIE MO MOTOKY OT 3AyKTopa BeHtypu ¢ pas-
0aBJICHHBIM OUYHWIIAIOIIUM PAaCTBOPOM (BTOpasi CTyNieHb BEHTYpH), CIOCOOCTBYET POCTY CYOMHKPOHHBIX YaCTHII.
DTo ynydlIaeT yJaaBIWBaHHWE YaCTHII, HapuMep, B daykrope Bertypu. Ctpyro OpbI3r pa30aBIeHHOTO BOJIHOTO
pacTBopa, HampuUMep, UCIIONB3YIOT B KaU4eCTBE CTPYH OpBI3T B TyMaHOOTICNHUTENE, PACIOJIOKCHHOM HIDKE IO
XOJIy TOTOKA OT TEPBOW CTyIEeHU BEHTypH U BBIIIC IO XOAY MOTOKA OT BTOPOH cTyneHn BeHTypu, uto obecre-
YUBAET KOHJCHCAINIO HA CYyOMHUKPOHHBIX YacTuax. CTpys OpBIT I OXJIAXKICHHS TalllcHUEM Iepe] MepBOi
CTYIICHBIO BEeHTYpH MOXKET CITOCOOCTBOBATh HAYAILHOW KOHJICHCAIIMY HA CYOMUKPOHHBIX YaCTHIIAX.

XoTst m300peTeHne NOAPOOHO MPOWLIFOCTPUPOBAHO U OMIMCAHO HA YePTEkKAaX U B BHINICTIPUBEICHHOM OIIH-
CaHWH, TAKUC WILITFOCTPAIIMY U OMUCAHUC CICAYST CUUTATH JIUIIb HJUTFOCTPATUBHBIMU WIIH NPUBEICHHBIMU B Ka-
YecTBE MpHMepa U He MPEoIaraloliiMi OTpaHUIeHUs; N300peTeHNe He OTPaHNYeHO OMMMCAHHBIMU BapHaHTa-
MH OCYIIIECTBICHUS.

Jpyrue Bapuaruy ONMMCAHHBIX BapHAHTOB OCYIICCTBICHUS MOTYT OBITH MOHSTHI M BOIIJIOMICHBI CIICIIHATH-
CTaMH{ B TaHHOHN 00JaCTH IPH OCYIIECTBICHHIH 3asBICHHOT0 N300pETeHNUs Ha TMPAKTUKE MOCIE U3YICHUS YepTe-
JKeH, TaHHOTO ONMCaHWs W MpuiaraeMoii popmyisl u3o0peteHus. B hopmyre n3o00peTeHuss u ONMMCaHuN CIIOBO
"comepxamuii" He UCKIIIOYaeT IPYTHX dJIEMEHTOB WJIM CTAJIMi, a UCIOIH30BaHNE SIUHCTBEHHOTO YHCIa HE UC-
KIIFOYaeT MHOXECTBO. TepMUHEI, Takue Kak "oObrdHO", "B 00Omem", "B wacTHOcTH", "MOXeT"  "momxomsmie"
VKa3bIBAIOT Ha HEOOsA3aTeNbHBIC MPU3HAKK, KOTOPBIMH MOXKHO IpeHEOpEeYs B HEKOTOPHIX BapHaHTaX peajn3a-
IIUH, U KOTOPHIC MOTYT COYETAThCSI C MPEANOYTUTCIFHBIMU TTpu3Hakamu. CaMm 1o ceOe TOT (akT, 4To Oompese-
JICHHBIC TPU3HAKH M300PETCHHS MEePCUUCICHBI BO B3aUMOUCKIIFOUAIONINX 3aBUCHUMBIX ITYHKTaxX (OPMYIBI U30-
OpeTeHus, He YKa3hIBaCT HA TO, YTO COUCTAHUE ITHX MPU3HAKOB HE MOXET OBITh UCIIOIB30BAHO KaK MPEHUMYIIIe-
ctBO. [Ipu3HaKy ciocoOOB MOTYT COYETATHCS C MPU3HAKAMU CHUCTEMEI, a MIPU3HAKH BAPUAHTOB OCYIICCTBICHUS
MOTYT COYETaThCs C TIPU3HAKaMH, IPOMLTIOCTPUPOBAHHBIMH Ha YepTexkax. [IpenmnouTuTenbHpIe CIOCOORI MOTYT,
HanpuMep, OBITh OCYIIECTBICHBI B MPEANOYTUTEIBHBIX CHCTEMaX U alapaTax.

DOOPMYVYIJIA N30BPETEHMA

1. Cnocob OYMCTKY MOTOKA Ira3a, BKIIOYAIOLIHH IT0CIIeI0BAaTENbHO CIEAYIONINE CTa Nuu:

A) IOJIaf0T MOTOK ra3a B 30Hy BX0J1a KOJIOHHBI;

B) ocymiecTBisroT pacnsuieHHE BOJHOTO PacTBOpa B MOTOK r'a3a B yIIOMSHYTON 30HE BXOJa C UCIIOIb30Ba-
HHEM IePBHIX (OpPCYHOK;

C) mporryckaroT IMOTOK Ta3a, IMOJYYeHHBIH Ha cTaguu B), depes mepBoiid 95KeKTOPHBIN cKkpy0Oep BeHnTypu ¢
TOPJIOBHHOM, B KOTOPOM BOJHYIO OYHIIAIONTYIO KUAKOCTh PACTIBUIIOT B ITOTOK T'a3a B HAIIPABICHUH TOPIOBHHBI
C HCITOJB30BAHNEM BTOPEIX (POPCYHOK;

D) ocymiecTBISIOT pacbUIEHHE BOIHOTO PacTBOPa B TIOTOK ra3a, MorydeHHbIH Ha cragun C), B 30HE MEX-
Iy TIEPBBIM KEKTOPHBIM CKpyOOepoM BeHTypH M BTOPBIM 3KEKTOPHBIM CKpyOOepoMm BeHTypu c ucmonp3oBa-
HUEM TPEThbUX (POPCYHOK;

E) npomyckatoT nmoTox rasa, nmoiy4eHHBIH Ha ctaguu D), yepes ycTpoWCTBO yIaJIeHHUs YacTHIl B 30HE MEXK-
JIy TIEPBBIM 9KEKTOPHBIM CKpy0OepoM BeHTypu 1 BTOpHIM 33KEKTOPHBIM CKpyOOepom BenTypu;

F) npomnyckatoT motox rasa, nonydeHHbIi Ha ctanuu E), uepe3 BTopoii 3:keKTopHbIH ckpyOOep Bentypu ¢
TOPJIOBUHOM, B KOTOPOM BOAHYIO OYHIIAIONIYIO )KUAKOCTh PACHBUISIOT B ITOTOK ra3a B HAIPaBJICHUH TOPJIOBUHBI
C MCIIOJIb30BaHUEM YETBEPTHIX (POPCYHOK; U

H) npomyckatoT motok rasa, nojy4eHHbIH Ha cTaauu F), yepes3 ycTpoicTBO yaaaeHus YacTHLI.

2. Cnoco6 1o 1.1, B KoTopom

MTOTOK OYHIIAEMOTO Ta3a COASPKUT OTXO MU ra3 U3 OalrHN MPHUUTHPOBAaHUS KapbaMua,

Ha YIMOMSIHYTOW cTaauu B) OCYyIECTBISIOT pacHblJICHHE BOJAHOTO pacTBopa, coaepxarero ot 20 mo 55
Mac.% kapbaMmua, B IIOTOK rasa,
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Ha ynoMsHyToi ctamuu C) HpOMyCKAarT MOTOK ra3a uepe3 MEepBEIA 3KEKTOPHBIN ckpyOOep Bentypu c
TOPJIOBHHO¥, B KOTOPOM BOJHYIO OYHIIAIONIYIO KHIKOCTh, coaepxkamryio ot 20 g0 55 mac.% kapbamuna, pac-
TBUISIOT B TIOTOK ra3a B HANPaBJICHUN TOPIOBUHEI,

Ha YIOMSIHYTOW cTamuy D) OCymIEeCTBISIOT paclbUICHHE BOJHOTO pacTBopa, conepikamiero ot 0 mo 5
Mac.% kapOamuzia, B TOTOK Ta3a U COHANIPABICHHO C HUM,

Ha yIOMSHYTOH cTamuu E) ycTpoicTBO yIaeHNs YacTHIT MIPEACTABISAET COO0H TYMaHOOTICIIUTENb,

Ha YIOMSIHYTOM cTaguu F) mpoITycKaroT MOTOK Ta3a Yepe3 BTOPOM IKEKTOPHBIN CKpyOdep Bentypu ¢ rop-
JIOBUHOM, B KOTOPOM BOAHYIO OYHINAIONIYIO KHIKOCTh, cofaepxantyto oT 0 1o 5 mac.% xapbamuna, pacbUIIIOT
B IIOTOK I'a3a B HANIPABJICHUU T'OPIOBUHEI,

3aTeM Ha JIOTOHUTEIbHOHN cTaguu G) OCYIIECTBISIOT paCIbUICHUE BOJHOTO PacTBOpa, cojaepkaiero ot 0
1o 5 mMac.% kapbamMuia, B MOTOK Ta3a, u

Ha YIOMSIHYTOM cTanuu H) yCcTpoicTBO yaNeHus YaCTHIL IPEACTaBISICT COO0H TYMaHOOTACIHUTENb.

3. Crioco0 1o 1.2, B KOTOPOM BOAHBIN pacTBOpP Ha cTaguu G) COAEPKUT KUCIOTHBIN peareHT.
9
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