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C BO3MO)KHOCTBIO 00paTHOM MPOMBIBKY M CHCTEMY HaHO(QHUIbTpauu. CHCTEeMa OYUCTKU MUTHEBOW BOJBI
BKITIOUAeT OJIOK MpeABAapHUTENBHON (MIBTpAnii ¢ 0OpaTHONH MPOMBIBKOW, ONOK HaHO(DHIBTPALUU U
6110k oumcTku. brok nmpenBapuTenbHON QHIBTpanny ¢ 0OpaTHONW MPOMBIBKOM CHaOXeH (QUIIBTPYIOIINM
KapTpUIKEM C BOBMOXKHOCTbIO 0OpaTHOM MPOMBIBKH. biok HaHOGMIBTpanuu cHaOXeH (QUIBTPYIOIUM
KapTpHIpKeM Uil HaHOQHIbTpanuy. OUIBTPYOMHUil KapTPHIK C BO3MOKHOCTBIO OOPaTHOH IPOMBIBKH
CO CTOPOHBI BBIXOISIIIIETO ITOTOKA BOABI COSITMHEH C (QUIBTPYIONIMM KapTpHKEM ISl HaHO(MIIBTparuy
CO CTOpPOHBI BXOJSIIEr0 IMOTOKA BOJBL BJIOK OYMCTKH cOoequHEH ¢ (UIBTPYIOIMM KapTPUIXKEM C
BO3MO)KHOCTBIO OOpaTHOH IPOMBIBKU CO CTOPOHBI BBIXOISIIETO MOTOKA BOABL. Bilok mpenBapuTenbHOM
¢unsTpaiiu ¢ 0OpaTHOW MPOMBIBKOM MOXKET BBINOIHATH IPEABAPUTEIBHYIO (HIIBTPALUIO CBHIPOH
BOZIbI, YTOOBI OT(MIIBTPOBAThH 3arps3HSIOIIME BEIIECTBAa C OONBIIUM pa3MepoM uactuil. Kpome Toro,
(UIBTPYIOIINI KAPTPUIK C BOZMOKHOCTBIO 00paTHOW IPOMBIBKH B OJIOKE IPeABApUTEIHHON (GIIBTpaiuy
c 00paTHOIl TPOMBIBKOW MOXKET OBITh OYMIIECH C IIOMONIbIO OJIOKa OOpaTHOM INPOMBIBKH ITOCTE
3arpsi3HeHus. TakuM 00pa3oM, MPOU3BOAUTEIBLHOCTh OJIOKA MPEABAPUTEILHON (QUIBTPAIIUK C OOPATHOM
IIPOMBIBKOH SBIISICTCS CTAOMJIBHOM, U CHI)KAeTCS CTOMMOCTD TEXHHYECKOTO OOCIY)KUBAHHS U 3aMEHBI
(UITBTPYIOMIETO KapTPHKA C BO3MOXXHOCTHIO 00paTHOM MPOMBIBKH M (PMIIBTPYIOIIETO KapTpHIKa IS
HaHOGWIBTpaIu. B TO jxe BpeMs CUCTeMa OYMCTKU MUTHEBOM BOABI MOXKET O0CCIICUUTH CTaOMIBbHBIC
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CHCTEMA OYHCTKH NUTHEBOM BOABI, CONEPKAIIAS
OUIBTPYIOINN KAPTPUIK C BO3MOXHOCTBIO OBPATHOM
MMPOMBIBKH 1 CHCTEMY HAHO®UJIBTPAIIUN

OBJIACTh TEXHUKH

Hacrosimas 3asiBka OTHOCHTCSI K OYHCTKE INMUTHEBOM BOABI, U, B YaCTHOCTH, K
CHUCTEME OYMCTKM TIHTHEBOW BOXbI, conmepkamell (UIBTPYIOIUN  KapTpUIK C
BO3MO)KHOCTBIO OOpaTHON MPOMBIBKH M CUCTEMY HAaHO(MUIIBTPALIUH.

YPOBEHb TEXHUKU

ITo Mepe ykecToueHHUs] HAIlMOHAJIbHBIX CTAHAPTOB KaueCTBa BOZbI U IIOCTENIEHHOTO
NOBBIIIEHNsT TPeOOBAHUI K KaueCTBY MHUTHEBOH BOIbI, M3BECTHAS TEXHOJOTHS OYHCTKU
MUTHEBOU BOIBI KOATYJISLHEH-CeTMMeHTalneH-puibTpannei-1e3nHeKiueld He mo3BOJIsIeT
MOJyYUThb BOAY, YAOBJIETBOPSIOLIYIO HOBBIM CTaHAAapTaM kKadecTBa BOAbI. [[jis moBBIIEHUS
Ka4ecTBa BOABI NMPHUMEHSIOTCS HEKOTOPbIE TEXHOJIOTHH ITyOOKOH OYMCTKH, HarpHMeD,
MPOLECC OYUCTKH OT OPraHMYECKUX COEIUHEHHUIl C HCIOJb30BAaHHUEM AaKTHBHPOBAHHOIO
yois W O30HUPOBAHHUS, OTHEJNEHHE TPUMECed  IOCPeACTBOM  MeMOpaHbl |
¢dorokaranuTuueckoe okucieHne. B wactHocTH, ansa obecneueHust CTaOMIBHOTO KadecTBa
BOZIbI, OOJIBIIOE BHUMAHKE MIPUBJIEKAET HAHO(PMIIBTpAIMOHHAsE MEMOPaHHAs OYHMCTKA.

MemOpana 1y HaHOQUMIBTPaLMU  TO3BOJSIET  3a/€P’KUBATh  OPraHMYECKUE
3arpsI3HAOLIME BEIEeCTBA ¢ HU3KOW U CPEeIHeN MONEKyJIIpHOW MacCOl B MUTHEBOW BONE AJIs
COXpaHeHMs1 310poBbs Joneil. Kpome Toro, memOpana s HaHOPUIBTPALMKM TO3BOJISIET
CHU3UTh KOHLIEHTPALIUIO MOHOB KaJIbLIUs M MAarHus B JK€CTKON NMUTHEBOW BOAE, W YAAJATH
cynbdar-uoHbl, HOHBI (pTopa U Xyopa. B To ke Bpemsi, MeMOpaHa IJisi HAaHOQUIBTPALUH
MOXKET 00eCNeuuTh CENEKTUBHOE MPOHUKHOBEHUE M COXPAHEHHE MOJIE3HBIX 3JIEMEHTOB,
TAKUX KaK MOH HATPHs, UOH KaJHsl M JpyTue MHUKPO3JeMeHThL. TeM He MeHee, MeMOpaHa
Il HaHO(GMIIBTpALIMK TOABEP)KEHA 3arpsi3HEHUI0 TNpU  HUCHojib3oBaHMH. KonebaHue
KauecTBa BOAbl B W3BECTHONW TEXHOJOIMU OYUCTKH NMHUTHEBON BOABI MOXKET NPUBECTH K
3arps3HEHUI0 MeMOpaHbl Uit HanogwibTpanun. CienoBarenabHo, A0 MOJadl Ha MeMOpaHy
IUIs HAHO(UIIBTPALIUK, HEPACTBOPUMBIE BELIECTBA B CHIPON BOIE AOJIKHBI OBITh yIAJIEHBI B
MaKCUMaJIbHO BO3MOXHOW creneHu. Kak npasBuiio, ayist MpOBEeNEHHsI NpPeABapUTEIbHOU
OYHCTKH B MEPEIHEH YaCTH CUCTEMbl HAHO(PMIBTPALIH PACTIONAraeTCs 3AlUTHBIA QHITETD.
bonee Toro, 4N mpenBapUTENbHOM — OUYMCTKH — TaKke  MOXET  IPUMEHSATHCA
MHOTOCTyTIeH4YaTass  MeMOpaHHas  (puubTpanus,  Hanmpumep,  MHUKPOQUIBTpaLUs-

HaHO(UIBTpaLusl W yJasTpaduiasTpanus-HaHOUIsTpaus. TeM He MeHee, 3alUTHbBIN



¢uasTp obnamaeT OrpaHHYEHHON CIIOCOOHOCTBIO 3aIePKUBATH 3ArPS3HSIIOIINE BEIIEeCTBA U
TpeOyeT yacToli 3aMeHb! (PUIBTPYIOLIETO KapTPHUIXKa, YTO HE TOJBKO YBEIMYUBAET HATPY3KY
Ha OIeparopa, HO TaK)ke€ HE MOXET YAOBJIETBOPATh TpeOoBaHMSAM aBTOMaTu3auuu. Ilpu
5TOM TpelBapUTENIbHAs OYHCTKA MOCPENCTBOM MHUKPO(PUIBTpaLUU U YIbTpadUIBTPALUH
SIBJISIETCSL OPOTOCTOSIIEH B OSKCIUTyaTallMM W TEXHUYECKOM OOCITyKMBaHUU. 3anader,
CToOsIIIEH mepe]] CIeLUaIuCTaMi B JaHHOH O0JIaCTH TEXHMKH, SIBJISETCS 3alIUTa MEMOpPaHbI
Il HAaHOQWIIBTPALMK OT 3arpsi3HEHW U YAOBJIETBOPEHHE TPeOOBAHUH, KaCAIOLIUXCS
r1yOOKOM OYUCTKHU MUTHEBOW BOJIBI.

KPATKOE OITMCAHHE

JUist pelieHnst yIOMSTHY ThIX BBILIE TEXHHYECKUX MPoOJIeM, HacTosIIee H300peTeHme
o0ecrieynBaeT CUCTEMY OYHCTKH MUTHEBOIH BOIbI, CONEPKAINYI0 (DUIBTPYIOLIMNA KapTPUIK
C BO3MOXXHOCTBEO OOPATHOM MPOMBIBKH U CHCTEMY HaHO(MIIETPALIHH.

CucremMa OYMCTKY MUTHEBOH BOIBI, BKIFOUYAIOIIAS:

010K mpenBapuTEeNbHOH (prTBTpany ¢ 0OPaTHOMN MPOMBIBKOH;

0710k HaHOUIIBTPALIUH, U

6110k 0OpaTHON MPOMBIBKH,

OTIMYAIOLIAsICs TEM, YTO OJOK mpenBapuTeNbHOW (QuUIbTpauuu ¢ 0OpaTHON
IPOMBIBKOH CHaOXeH (PUIBTPYIOIINM KapTPUIKEM C BO3SMOKHOCTBIO OOPaTHOM NMPOMBIBKH,
Onox HaHOuIETpauuu cHaOXeH (UIBTPYIOLIMM KapTPUIKEM MJsl HAHOQPUIBTPALUM;
GUIBTPYIOIMI  KapTPUIK € BO3MOXKHOCTBIO OOpaTHONH NPOMBIBKH CO  CTOPOHBI
BBIXOZISILIIETO MOTOKA BOZBI COSAUHEH ¢ (PMIIBTPYIOIIUM KapTPUIKEM Uil HAaHO(DUIIBTpauu
CO CTOpPOHBI BXOZSILIETrO IOTOKA BONbL, W OJOK OOpaTHOW IPOMBIBKH COEOHHEH C
(UIBTPYIOIUM  KapTPHIKEM C BO3MOXKHOCTBEO OOpaTHOW TPOMBIBKH CO CTOPOHBI
BBIXOJSIIIIETO MIOTOKA BOJIBL.

B HEKOTOpBIX BapuaHTax OCYIIECTBICHUS  (DUIBTPYIOINMHA  KApPTPUIK C
BOSMOJKHOCTBIO ~ OOpaTHOH  NPOMBIBKH  BKJIOYaeT  (PUIBTPYIOIMUN  LWIMHAD U
bunbTpyromy0 MeMOpaHy € BO3MOKHOCTBIO OOpAaTHOH NPOMBIBKH, B (HIBTPYOLIEM
LIITHHIPE BBIMTOJTHEHO CKBO3HOE OTBEPCTHE; M (PHIBTPyIOIIas MeMOpaHa ¢ BO3MOKHOCTBIO
0OpaTHOH MPOMBIBKH BBINOJHEHA Ha BHELIHEH MOBEPXHOCTH (DMIBTPYIOINErO LHMJIHUHIPA B
ckamuaroit popme.

B HeKOTOpbIX BapMaHTax OCYLIECTBIEHHUsS (QUIBTPYIOIIUN KapTPHIK IS
HAHO(WIIBTPALIM BKJIFOUAeT (QUIBTPYIOIINH HUIMHAP U MeMOpaHy Al HAaHO(DHIBTPaLNY;
B (uipTpyrOLIeM IWIMHAPE BBINOJHEHO CKBO3HOE OTBEpCTHE, W MeMmOpaHa i

HaHO(MIIBTPALIUH BBIMTOJIHEHA HA BHELTHEH MOBEPXHOCTH (PHIIBTPYIOLIETO LIMITHHLPA.



B HekoTOpBIX BapHaHTaxX OCYINECTBICHUS OJOK MpeaBapUTENbHON (QIIIBTPALNH C
00OpaTHOI MPOMBIBKOH BKJIFOYAE€T €MKOCTb JUIsSl BOIbI, HACOC JUIs MOJA4YM BOABI, BITyCKHON
SNIEKTPUYECKUI KIIalaH, JaT4uK JJIsl U3MEPEHUs aBJIE€HUs HA BXO/E, €MKOCTb BBICOKOTO
JaBJI€HUsT M BBIIMYCKHOW SJEKTPUYECKUN KJamaH, COEAMHEHHbIE IIOCIEe0BATENbHO,
BBIYCKHOH  3JIGKTPUYECKUI KJamaH COeAMHEH C OJIOKOM HAaHOQWIBTpALUH, U
(GUIBTPYIOIMIA KapTPUIXK C BO3MOKHOCTBIO OOpaTHOI MPOMBIBKH PACIIONIONKEH B €MKOCTH
BBICOKOTO JIaBJICHHSI.

B HEKOTOpBIX BapHaHTaxX OCYINECTBJICHUS OJIOK HAHOPWIBTPALIMH BKIFOYAET
NIEPBYIO0 €MKOCTh JUJIsl BOIbI, HACOC JJISl TIOAYM BOABI, MOANHMTHIBAIOIIUI HACOC, BIYCKHOM
SNIEKTPUYECKUH KIIAlaH, JATYUK JUIT U3MEPEHHs SJIEKTPONPOBOAHOCTH HA BXOIE, MAATYUK
IJI WU3MEPEHHs] JaBJCHUS Ha BXOAE, EMKOCTb BBICOKOTO [aBJICHUS, BBIIYCKHOM
ANIEKTPUYECKUH KJIANaH, JaTYuK JJIs1 U3MEPEHHUS 3JEKTPONPOBOIHOCTH Ha BBIXONE, JATYUK
IUIE U3MEPEHUs] NaBIIEHWs Ha BBIXOAE M BTOPYIO €MKOCTb [JIsl BOZABI, COEIWHEHHBIE
IIOCJIEIOBATENIPHO;, TIE€PBasi €MKOCTb AJsI BOABI COENMHEHA C OJIOKOM INpeaBapHTENIbHON
¢dunbTpanu ¢ 0OpaTHONW MPOMBIBKOH; W (DUIBTPYIOIIUN KApPTPHIDK AT HAHO(PMIBTPALIIH
PACIOJIOKEH B €MKOCTH BBICOKOTO JIaBJICHHS.

B HexoTOpBIX BapHaHTax OCYIIECTBJIEHUs OJIOK OOpaTHOH NPOMBIBKH BKIIFOUAET
HACOC JIJIs1 TOJJa4YH BOJIBI, BITyCKHOM 3JIEKTPUUECKUI KJIanaH, MepBbIi KJIanaH MoABOAA BOIBI
1y OOpaTHOM NPOMBIBKM M BTOPOH KJalaH IIONBOMA BOXbBI AJI NPSIMON TPOMBIBKH;
BIYCKHOM JJIEKTPUYECKUI KJIalmaH COeIWHEH C (QUIBTPYIOLIMM KapTpUIDKEM C
BO3MOYXHOCTBIO OOpaTHON IPOMBIBKH CO CTOPOHBI BBIXOJSIIETO TOTOKA BOABI U CO CTOPOHBI
BXOZISILIIETO ITOTOKA BOABI TOCPEACTBOM IIEPBOTO KJIAlaHa IOABO/A BOIBI M BTOPOTO KJIanaHa
NOZIBOZIa BONBI, COOTBETCTBEHHO, OJIOK MpeaBapuUTeNbHONH (uisTpaunu ¢ oOpaTHOI
TIPOMBIBKOH CHA0KEH MEPBBIM CIIMBHBIM KJIAITAHOM U BTOPBIM CIMBHBIM KJIAMIAHOM; TIEPBBIH
CJIMBHOW KJIATIaH U BTOPOH CJIIMBHOHN KJIanaH COENUHEHBI C (PHIBTPYIOIINM KapTPHIKEM C
BO3MO)KHOCTBIO 00OPaTHOW MPOMBIBKU CO CTOPOHBI BBIXOZSIIIETO TIOTOKA BOABI M CO CTOPOHBI
BXOIISIIETO MOTOKA BOABI, BIYCKHON 3JIEKTPHUYECKUI KJIAlaH COeAWHEH ¢ (QHIBTPYIOINM
KapTPUIDKEM Ul HAaHOQWIBTPALUU CO CTOPOHBI BXOISIIETO IMOTOKA BOIBI MOCPEACTBOM
TPETbEro KIamaHa TOABOAA BONbI Ui NPSMONW NPOMBIBKH, M OJOK HAHOQUIBTPALUH
CHaO)K€H TPETbUM CIIMBHBIM KJIANIAHOM, COCAMHEHHBIM C (QUIBTPYIOIINM KapTPUIKEM IS
HAHO(WIIBTPALIH CO CTOPOHBI BXOZSIIETO ITOTOKA BOIBL

B  HekoTOpBIX BapHMaHTaX OCYLIECTBIEHHs OJNIOK OOpaTHOH  NPOMBIBKH
JOTOJTHUTENBHO BKJIFOYAET BO3AYIIHBI KOMIIPECCOpP M BITYCKHON BO3AYLIHBIN KJalaH,

BO3JYIIHBI KOMIPECCOpP COEAMHEH C (QUIBTPYIOIUM KapTPUIKEM C BO3MOXKHOCTBIO



0OpaTHOI MPOMBIBKH CO CTOPOHBI BXOASILIETO MOTOKA BOABI MJIM CO CTOPOHBI BBIXOMSLIETO
MIOTOKA BOZBI IIOCPEACTBOM BITyCKHOTO BO3AYIIHOTO KJIAIaHa.

B  HexkoTOppIX BapHMaHTaX OCYLIECTBIEHHs OJOK OOpaTHOW  IPOMBIBKU
JOTMIOJTHUTENBHO BKIIFOUAET €MKOCTh JJII XUMHUYECKONH OUMCTKH, TIEPBbIH HACOC AJIS MOAA4YH
XUMHUYECKOTO peareHTa M TNepBbli BIYCKHON KJamaH il XHUMHMYECKOTO peareHTa,
COEIMHEHHbIE MOCNIEN0BATENbHO;, U MEPBBIN BITyCKHON KJamaH AJis XUMHYECKOrO peareHTa
COEMHEH C (UIBTPYIOLUIUM KAPTPUIKEM C BO3MOXKHOCTBIO OOpAaTHOW TPOMBIBKH CO
CTOPOHBI BBIXOASIIIETO MOTOKA BOIBI MJIA CO CTOPOHBI BXOASIIIETO MOTOKA BOIBI.

B HEKoTOpBIX BapHAaHTaX OCYLIECTBICHHUS CUCTEMa OYHCTKA TUTHEBOH BOMBI
JOTOJTHUTEBHO BKJIIOYAeT OJIOK XUMHYECKOW OYHCTKH, OJIOK XHMHUYECKOH OYHUCTKH
BKJIFOUA€T BTOPOHN HACOC AJIs1 NMOJA4YM XUMHUYECKOrO peareHTa U BTOPOH BIyCKHOW KJanaH
IUI XUMUYECKOTO peareHTa; BTOPOW HACOC IS MOJaYl XUMHUYECKOTO peareHTa U BTOPOil
BIYCKHOM KJIamaH JUIsi XUMHYECKOTO PeareHTa MOCIeNOBaTeIbHO COSTMHEHBI C €MKOCTBIO
I XUMHUYE€CKOM OYHCTKHM, W BTOPOH BIYCKHOW KJalaH aJii XUMHYECKOTO peareHTa
COeMHEH C (QUIBTPYIOIIUM KapTPUIDKEM ISl HAHO(DHMIBTPaMU CO CTOPOHBI BXOISIIETO
MIOTOKA BOZBIL.

B HekoTOpBIX BapHaHTaxX OCYIIECTBIEHUS CUCTEMa OYHCTKU IHUTHEBOH BOMBI
JOTMOJHUTENBHO BKJIIOYAET OJNIOK TOfauYd XMMHYECKHX pEeareHToB; OJOK Moma4H
XUMHUYECKUX PEAreHTOB BKJIIOYAET €MKOCTb JJIsl OAaYU XMMUYECKUX PEareHTOB, HACOC IS
NOlaYl XUMHMYECKUX PpEareHTOB W BIyCKHONW KJamaH Il XUMHUYECKHX pPEareHTOB,
COEJIMHEHHbIE IIOCJIENOBATEIbHO, M BIYCKHOM KJamaH IJIs1 XMMUYECKHX pEeareHTOB
COeMHEH C (UIBTPYIOIINM KapTPHIDKEM Ul HaHO(UIBTPALMK CO CTOPOHBI BXOISIIETO
TIOTOKA BOJBIL.

ITo cpaBHEHHIO C H3BECTHBIM YPOBHEM TEXHUKH, CHCTEMA OYUCTKH MUTHEBOI BOIbI,
NPECTaBICHHas: B JaHHOM JOKYMEHTe, IMpeaycMarpuBaeT OJIOK NperBapHUTENbHOM
¢unbTpan ¢ 0OpaTHOW MNPOMBIBKOW mepen (QHUIBTPYIOLIMM — KapTPHIUKEM IS
HAaHOQWIBTPALIMM CO CTOPOHBI BXOISIIEr0 TOTOKAa BOIBL bBJIOK mpenBapUTEIbHOM
¢unbTpan ¢ OOpaTHOH NPOMBIBKOM MOXET OCYIIECTBISITH IPEABAPUTEIBHYIO
(UIBTPALMIO CHIPOI BOABI, YTOOBI OT(HUIBTPOBATH 3ArPSI3HSIONINE BEIIeCTBa ¢ OOJNBIIUM
pa3MepoM HaCTHIl U YAAJUTh HEPACTBOPUMBIE BEIIECTBA B CHIPOW BOAE B MAKCHMAJIBHO
BOSMO)KHOM CTemeHH Uil H30eXKaHus 3arps3HEeHus (UIBTPYIOINEro KapTpUpKa IS
HaHowIbTpanu B Onoke HaHogwmibTpauun. Kpome Toro, GuisTpyrOmui KapTpUmIK C
BO3MOXKHOCTBIO OOpaTHON MPOMBIBKH B OJIOKE MpenBapUTENbHON (UIBTpaliuu ¢ 0OpaTHOU

MIPOMBIBKOI MOXKET OBITh OYHINEH C MOMOINBIO OjJoka OOpaTHON NPOMBIBKH IOCTE



3arpsi3HeHus. TakuMm o0pa3oM, MPOM3BOAUTEIBHOCTD OJIOKA MPENBAPUTENBHON QUIBTPALIUH
C oOpaTHOW TPOMBIBKOHN SIBJISIETCSI CTAOWJIBHOW, M CHUYKAFOTCSl 3aTPaThl, KaCAIOIIHUECS
TEXHUYECKOTO OOCIY>KMBAaHHUS M 3aMeHbl (MIBTPYIOIIEro KapTPUIKAa C BO3MOXKHOCTBIO
0OpaTHOI MPOMBIBKH U (PUIIBTPYIOLIETO KapTpuaKa Al HaHouibTpaun. B 1o ke Bpewms,
CHCTeMa OYHCTKU NMHUTHEBOH BOABI MOXKET O0ECHeYnTh CTAOWJIbHBIE OYMINEHHBIE CTOYHBIE
BOZIbI U BOZAY BBICOKOrO KauecTBa. Kpome TOro, HacocChl, KJlallaHbl U JATYUKU JABJIEHUS B
CHUCT€ME€ OYUCTKU MUTHEBOH BOJIBI 3JEKTPUUECKH COENMHEHBI C CUCTEMOH YMpaBIeHUs Ha
ociope IIJIK (mporpamMmMHpyeMOro JIOTHYECKOrO KOHTPOJUIEpa), KOTOpasl peaju3yer
ABTOMAaTUYECKOE YIIPaBJIEHUE U CHUXKAET TPYAO3aTPaTHL.

KPATKOE OITMCAHUE YEPTEXEN

IIpunaraemple 4epTeXkH, MpPEACTaBICHHblE B JAHHOM JOKYMEHTE, BKJIIOUEHBbl B
ONMMCAaHWE U COCTaBISAIOT 4YacTb ONMCAHMS, M PACKPBIBAIOT HEKOTOpblE BapUaHTHI
OCYIIECTBIIEHUS] HACTOSIIETO W300peTeHHs, YTOObI OOBSICHUTb TEXHHUUYECKHE pelIeHUs
HACTOSLIETO N300PETEHMSI.

TexHu4ecke peLIeHHs] HACTOSINEro M300peTeHHs U M3BECTHOTO YPOBHS TEXHUKH
Oonee sicHO OynyT OMUCaHBbI Jjajee CO CCbUIKOM Ha mpuiaraeMble yeprexu. O4eBUIHO, YTO
ApPyrue CONMPOBONUTENbHBIE YEPTEXHU MOTYT OBITh BBIIOJHEHbI CIIELUAJUCTOM B TaHHOM
o0nacTy TEXHUKH Oe3 TBOPUYECKOTO BKJIAMA.

Ha ©®UI' 1 cxemarudeckn H300pak€Ha CUCTEMa OYHMCTKHM IUTHEBOW BOIBI B
COOTBETCTBHHM C BAPHAHTOM OCYILECTBJICHUS HACTOAIIETO H300pETeHMUS;

@OUI. 2 mnpencraBiseT coOOW cxemMaruyeckoe H300pakeHue QUIBTPYIOLIETro
KapTpUIDKa C BO3MOXKHOCTBEO OOPATHO MPOMBIBKH; U

OUI" 3 mnpencraensier cobOoil cxemaruueckoe u300pakeHUe (HUIBTPYIOIIErO
KapTpHIDKA JJIT HAHO( MITBTPALIHH.

Ha ueprexax: 1 - eMKOCTb Asid BOABI, 2 - HACOC AJIsl NOAAYU BOABL, 3 - BIyCKHOH
SJIEKTPUYECKU KiamaH, 4 - JaT4uK AJs U3MEpPEHHus NaBlIeHHs Ha BXOIE, 5 - €MKOCThb
BBICOKOTO naBjieHust; 51 - ¢uisrTpyromuil mwmuHAp, 52 - ¢uiasTpyromas MeMOpaHa ¢
BO3MO)KHOCTBIO OOPaTHOH MPOMBIBKH; 6 - BBITYCKHOH 3JIEKTPHUYECKUI KianaH; 7 - mepBast
€MKOCTb JUIsl BOIBIL, 8 - HACOC AJsl TOjAa4du BOABL, 9 - moamuThiBaroImuii Hacoc, 10 -
BIyCKHOM 3JIEKTpUYEeCKUH KiamnaH, 11 - gaTuuk ans u3MepeHust 3JeKTPONPOBOAHOCTH HA
BXOA€, 12 - natyuk AJis U3MEPEHUs JaBJICHUsS Ha BXOAE; 13 - eMKOCTh BBICOKOIO AaBJIEHUS,
131 - ¢punprpyromuii mumuHAp; 132 - memOpana s HaHOQUIBTpauuu, 14 - BBITYCKHON
3JEKTPUYECKUN KIanaH; 15 - naT4uk 1y1s1 U3BMEPEHUs JIEKTPOIPOBOAHOCTH Ha BbIXOAE; 16 -

JATYUK JUJI1 U3MEPEHUsl NaBJICHUsI Ha BbIXOAE, 17 - BTOpast eMKOCTh Al BOABI, 18 - Hacoc



U1l mofadu BoAbL, 19 - BOyCKHOM 3jieKTpuyecKkud kiamnad, 20 - TpeTud KJanaH MOABOAA
BOABL, 21 - mepBbI KJamaH MOABOAA BOABI, 22 - BTOPOW KJamaH MNOABOAA BOABI, 23 -
€MKOCTb JJIsl XUMHUYECKOM O4YUCTKH, 24 - MNEepBbIM HACcOC AJs IOAAYH XHUMUYECKOTO
peareHTa, 25 - mepBbI BIYCKHON KJamaH AJii XMMHYECKOTO peareHra, 26 - NepBbld
CIIMBHOM KJamaH, 27 - BTOPOH HAacocC Al MOAAYM XUMHUYECKOro peareHra, 28 - BTOpOH
BIIyCKHOH KJamaH JJs1 XMMHYECKOro peareHra, 29 - €MKOCTb sl NMOAAYM XMMHYECKHX
peareHtos; 30 - HacoC AJIs MOAAYM XUMHUYECKUX peareHToB; 31 - BIYCKHOW KJjamaH Jjist
XUMHUYECKUX PEareHToB; 32 - BTOPOH CIMBHOM KJjamnaH, 33 - TpeTUil CIMBHOW KiamnaH, 34 -
BO3YIIHBIN KOMIIPECCOP; U 35 - BIIyCKHOW BO3yLIIHBIN KJIaIaH.

ITOAPOBHOE OINTMCAHUE BAPUAHTOB OCYIIECTBJIEHUA

BapuaHTbI OCyLIECTBICHHS HACTOSIILIETO H300peTeHNsT OyAyT OMUCAHBI IS JIyYIIEro
NOHUMAHUS 3a7a4, TEXHUYECKHX PEIIeHUH W NPEeHMYINECTB HACTOSIIErO H300pETEHHs..
Cnenyer OTMETUTb, UYTO TEXHUYECKHE pELIEHUS BApUAHTOB OCYLIECTBIEHHS MOTYT
KOMOMHHUPOBATHCS, €CIIH OTCYTCTBYIOT IPOTHBOPEUHSL.

BapuaHTel OCylLIecTBI€HUs], INPENCTaBICHHbIE B JTaHHOM IOKYMEHTE, SIBIISIIOTCS
WUTIOCTPATUBHBIMU, W HE HAlpaBlieHbl Ha OrPAaHWYEHHE HACTOSINEr0 H300pETeHMs.
OueBUIHO, YTO BapHUAHTHl OCYILIECTBIEHUs, IpPEICTABICHHbIE B AaHHOM JIOKYMEHTE,
SBJIIIOTCS YaCTh0 BAPUAHTOB OCYILLECTBIIEHUs], U APYTHE BapUAHThI OCYLIECTBIEHUs MOTYT
OBITh BBIMOJIHEHBI 0€3 OTCTYIUIEHHUS OT CYLTHOCTH HACTOSIIIETO N300pETeHHSI.

Kak nokazano Ha @UI" 1, HacTosimee n3oOpeTeHus: obecnednBaeT CUCTEMY OYMCTKU
NUTBEBOH BOXBI, KOTOpas BKJIIOYAaeT OJNOK MNpenBapUTENbHOH (GUiIsTpau ¢ OOpaTHOH
TIPOMBIBKOH, 010K HaHO(UIIBTpaLMU U OJIOK 0OpaTHON MPOMBIBKU. BJIOK mpenBapuTenbHOM
¢dunbTpan ¢ OOpaTHOM TPOMBIBKOH CHaOKeH (UIBTPYIOIIUM KapTPHIDKEM C
BO3MO)KHOCTBIO OOpaTHOW MPOMBIBKU. bJok HaHOpUIbTpauu cHaOXeH (QHIBTPYIOLINM
KapTpuIpKeM it HaHorisrpary. QUiasTpyromui KapTPHILK ¢ BOSMOXKHOCTBIO 00paTHOM
NPOMBIBKH CO CTOPOHBI BBIXOISINETO TIOTOKA BOABl COEAMHEH C (PHIBTPYIOLINM
KapTPHUIDKEM JUII HAHO(PUIIBTPALIMH CO CTOPOHBI BXOISIIETO IMOTOKa BOAbL. biiok obparHoii
NPOMBIBKH COEOUHEH C (UIBTPYIOIIUM KapTPUIKEM C BO3MOXKHOCTBIO OOpaTHOi
IIPOMBIBKH CO CTOPOHBI BBIXOZSIIETO MOTOKA BOAbL.

ITo cpaBHEHMIO C U3BECTHBIM YPOBHEM TE€XHUKH, CUCTEMa OUHUCTKU MUTHEBOI BOJBI,
NPEACTaBICHHas: B JAaHHOM JOKYMEHTE, IpeaycMarpuBaeT OJIOK NperBapUTENbHOM
¢unbTpanm ¢ 0OpaTHOW TNPOMBIBKOM Tepen (PUIBTPYIOIUM  KapTPUIKEM IS
HAaHOQWJIBTPALMM CO CTOPOHBI BXONSIIEr0 TOTOKAa BOIBL bBJIOK mpenBapUTENIBbHOI

¢dunbTpanu ¢ 0OpaTHONH MPOMBIBKOH MOKET BBITOJHATH NMPEIBAPUTENBHYIO (QUIBTPALIUIO



CBIPOIl BOIBI, YTOOBI OT(MIBTPOBATH 3arPs3HAIONINE BEINECTBA C OOJBLUINM pPa3MEpOM
YacTULl U yAJUTh HEPACTBOPUMBIE BEIECTBA B CHIPOIl BOJAE B MAKCHUMAJIBHO BO3MOXKHOMH
CTEIEeHU IS N30eKaHUs 3arpsi3HEHNs] (PUIIBTPYIOLIEro KapTpUAKa 11 HAaHOQUIIBTpaLUU B
Onoxe HaHo¢unbTpauuu. Kpome Ttoro, Quuerpyromuii KapTpUIK C BO3MOKHOCTBIO
oOpaTHOW NpPOMBIBKM B OJIOKE NpenBapUTENbHOH (UIBTPaLUU ¢ OOpPAaTHOH MPOMBIBKOH
MOKET OBbITh OYMIIEH C MOMOIIBIO OJIOKa OOpaTHOW MPOMBIBKYM MOCJE 3arps3HEeHHs. TakuM
o0pazoM, TPOM3BOAMUTENBLHOCTh OJIOKA TNPENBAPUTENbHOW (UIbBTpAUUH C 0OpaTHOM
TIPOMBIBKOH SIBJISIETCSI CTA0WJIBHOW, U CHIIKAKOTCS 3aTPaThl, KACAIOIMUECS TEXHUYECKOTO
OOCIy’KMBaHHMS ¥ 3aMEHbl (UIBTPYIOIIETO KapTpPHIXKa C BO3MOXKHOCTBEO OOpaTHOM
NPOMBIBKH M (DHMIIBTPYIOIIEro KapTpumKa Uit HaHO(UIsTpauuu. B To jke Bpemsi, cuctema
OYHCTKH THTHEBOW BOIBI MOXKET 00ECIeUNTh CTAOMIIbHBIE OYWIIEHHBIE CTOYHBIE BOIBI U
BOJly BBICOKOTO kadecTBa. Kpome TOro, Hacochl, KjianaHbl U AaTYUKHU JABJIEHHUS] B CUCTEME
OYMCTKHU NMUTHEBOIN BOABI JEKTPUUECKU COEIMHEHBbI C CUCTEMOH YIpaBlieHUs Ha OCHOBE
IUIK  (mporpaMMupyeMOro  JIOTHUECKOTO  KOHTpOJUIepa),  KOTOpas  pealiu3yer
ABTOMAaTUYE€CKOE YIIPABIEHUE U CHUXKAET TPYAO3aTPATHL.

B HexoTOpBIX BapHaHTaxX OCYIIECTBIEHUs, Kak okazaHo Ha PUI. 2, punbTpyromuii
KapTPUIDK C BOSMOXXHOCTBIO OOPaTHOI MPOMBIBKH BKJIIOYAET (PUIBTPYIOIUH pmuHAp S1 u
¢bunpTpyromyo MeMOpaHy ¢ BO3MOMKHOCTBIO OOpaTHOI mpombiBKU 52. B ¢unsrpyromem
mwiHApe 51 BBIMOMHEHO CKBO3HOe orBepcrre. DuisTpyromass MemOpaHa C
BO3MOXXHOCTBIO OOpaTHOW TMpPOMBIBKM 52 BBIMOJHEHA HA BHEINHEH IOBEPXHOCTH
¢dunerpyromero muuHApa 51 B ckimamuaroit ¢opme. Punsrpyrommii nuaueAp 51 umeer
LIMHAPUUEeCKyIo (popmy. Ha BepxHEM KOHIIE U HI)KHEM KOHLE (PHIIBTPYIOIIEro MINHIAPA
51 mokeT ObITh BBINOJIHEHA KPBIIIKA. BHYTpeHHsIsI CTOPOHA (DUIIBTPYIOIIEro HuuHapa 51
NpeACTaBIseT COO0M CTOPOHY BBIXOSINErO MOTOKA BOABI, U (WMIBTPYIOLIMNA ILMIHHIP CO
CTOPOHBI BBIXOISLIETO IMOTOKA BOABI COENUHEH C OJIOKOM HAHO(MIBTPAIMH MOCPEACTBOM
BBIITYCKHOI'O 3JIEKTPUYECKOro KijamaHa 6. PuusTpyromuil muivHAp 51 €O CTOPOHBI
BBIXOJSIIIIETO TIOTOKA BOZIBI TAKXKE COENUHEH C OJIOKOM OOpaTHOW MPOMBIBKU UISI OYHCTKU
¢unbTpyromeit MeMOpaHbl C BO3MOXXHOCTBIO OOpaTHOH NPOMBIBKH S52. DuibTpyromas
MeMOpaHa ¢ BO3MO)KHOCTBIO OOpaTHOW MPOMBIBKM 52 BBINIONHEHA B CKJIAm4aTod ¢opme,
qTo0Bl yBeNUUNUTh 3(P(PEKTUBHYIO Momans QGuisrpanuu (UIBTPYOMEH MeMOpaHbl C
BO3MOXKHOCTBIO OOparHoil mpombiBku 52, Kaknmas w30rHyTash 4acTb (DUIBTPYIOLICH
MeMOpaHbl ¢ BO3MOXKHOCTBIO OOpaTHOH NPOMBIBKM 52 HampaslieHa IO KacaTeNbHOW K
¢unbrpyromemy nuiauHApy S1 ans obecrnedeHus: TOro, YTO MOBEPXHOCTh (PHIBTPYHOIIEH

MeMOpaHbI C BO3MOJKHOCTBIO OOPaTHOM NMPOMBIBKU 52 MOKPHIBAET BHELIHIOK MOBEPXHOCTD



¢unsTpyromero wwimHApa S1 u ynydmaer (uisTpyromee nedcTBue. DUIBTpyrOIIas
MeMOpaHa C BO3MOXXHOCTBIO OOpaTHOM MpPOMBIBKM 52 MOXKET OBbITh BBINOJHEHA U3
NOJIMIIPONIMJIEHOBOTO ~ BOJIOKHA  BBICOKOH  uHCTOTHL. ~ PuisTpyromas MeMmOpaHa ¢
BO3MOXKHOCTBIO OOpaTHOM NMPOMBIBKH 52 mMeeT aOCOIOTHBIE MapaMeTpsl, U pasMep Iop
¢bunbTpyromeit MeMOpaHbl ¢ BO3MOXKHOCTBEO OOpaTHOW MPOMBIBKH 52 HE MpeBbIAeT O
MKM. QuisTpyroiiee MeMOpaHa ¢ BO3MOKHOCTBIO OOpPAaTHOM MPOMBIBKH 52 MOKET CHH3UTD
Oosiee yem Ha 95% conepskaHue YacTHUIl pasMepoM Oosee 1.5 MKM, U yMEHBIIUTD OoJiee YeM
Ha 99.9% comepykaHue dYacTUI pasMepoMm Oosee 6 MKM B cbipoii Bopme. IlomoOnas
bunpTpyromass MemMOpaHa ¢ BO3MOKHOCTBEO  OOparHON TPOMBIBKH 52  MOXKET
UCTIONIb30BATbCSl  JUIL  BBINOJIHEHHWS — NPEABAPUTENbHOH  (PHUIBTpalMu ¥ 3alIHTBhI
(UIBTPYIOIIETO KapTPHIXKA U1 HAHO(DWIIBTPALIMH OT 3arPsS3HEHUS U 32Ky IOPUBAHUSI.

B HeKoTOpBIX BapHaHTaX OCYINECTBICHUS, Kak mokazaHo Ha PUI. 3, ¢unbrpyromuii
KapTPUIDK UTsI HAHOPUIIBTPALMK BKIIOYaeT Gusrpyrommii nuuaap 131 u memOpany auis
Harowisrpanuu 132. B ¢unerpyromem munnHape 131 BBIMONTHEHO CKBO3HOE OTBEPCTHE.
MembOpana mns  HaHopwibTpanmu 132  BBIIOJHEHA HAa BHEINHEH MMOBEPXHOCTU
¢unbrpyromero numuHApa. @unsTpyromui mumHAp 131 nveer numuHIpHYECKYO Gopmy,
U Ha BEpXHEM KOHIIE U HIKHEM KOHLEe (uibTpyromero muwinsHapa 131 moxer ObITh
BBINTOJIHEHA KpbIlIka. BHyTpeHH:ss cropoHa unbrpyromero nunmusapa 131 mpencrasmusier
cOOOH CTOPOHY BBIXOISIINErO IOTOKA BOABL, W (PUIBTPYIOLUIMH LMJIMHAP CO CTOPOHBI
BBIXOISLIErO IMOTOKA BOIABI COEAUHEH C €MKOCTBIO ISl BOABI MOCPEACTBOM BBIITY CKHOTO
sneKTpuueckoro kiamana 14. MemOpana s HaHogunsrpauuu 132 MoxeT ObITh
BBIMOJIHEHA M3 apOMAaTHUYECKOIO MOJIMIUINEPA3HHA, ApOMATUYECKOrO MOJMAMUAA WM HX
KOMOMHAIIMH, YAOBJIETBOPSISI CIENYIOIIUM TOKA3aTeNIsIM: CTENEHb YAAJeHUs CyJb(aTHOTO
panukana > 90% (4-30°C); crenenb ynanenust OOV (oOiero opraHu4ecKoro yriepona) >
85% (4-30°C); u crenenpb odecrpeunBanus > 85% (4-30°C).

B HekoTOpBIX BapHaHTaxX OCYINECTBIECHMS, Kak TnokazaHo Ha DUI. 1, Onok
npeaBapUTEIbHON (PUIIBTpALUU ¢ OOPAaTHOW MPOMBIBKOH BKIJIFOYAET €MKOCTh JJISi BOABI 1,
HACOC AJIs1 MOAAa4YU BOABI 2, BIYCKHOW 3JIEKTPUYECKUH KJamnaH 3, AaTYUK AJI1 U3MEpPEHHUs
JaBJIEHUs HAa BXOZE 4, EMKOCTb BBICOKOI'O AABJICHHs 5 U BBIITYCKHOH JIEKTPUYECKUH KJIanaH
6, COENMHEHHBbIE MOCIENOBATEIbHO. BBINYCKHON 3JEKTpUYECKUI KjamaH 6 COENMHEH C
onmokoM HaHOpWIbTparmu. @PUIBTPYIOMUN KapTPUIK C BO3MOXKHOCTBIO OOpaTHOMH
IIPOMBIBKM PAaCIOJIOKEH B €MKOCTH BBICOKOrO pAaBieHust 5. JlaTuuk [y U3MepeHHus
TaBJICHHUS HAa BBIXOJE MOXKET ObITh PACIOJIOKEH MEXIY €MKOCTBIO BBICOKOTO IAaBIEHHS 5 U

BBIITY CKHbIM 3JICKTPUYCCKUM KJIAIIAHOM 6. Hepena):[ AABJICHUA MCXKAY BXOOAMIUM IMOTOKOM



BOABl W BBIXOQAIIMM IIOTOKOM BOABI (PHIIBTPYIOLIETO KapTPUIXKa C BO3MOXKHOCTBIO
OoOpaTHOH MPOMBIBKM MOXKET OBITH ONpEeAeNeH MOCPENCTBOM HaTdhKa M H3MEPEeHUs
JaBJICHUs] HA BXOZE U AaT4MKa AJI1 U3MEepPEeHus JaBieHus Ha Bbixoae. CucrteMa ynpaBieHus
Ha ocHoBe ITJIK cobupaer maHHble O mepenaze AaBICHUs U OCYLIECTBISIET YIPABICHUE.
VBenuyeHue mepemnanga NOaBJeHUS YKas3blBaeT HA TO, 4YTO (HIBTpyroInas memOpaHa ¢
BO3MO)KHOCTBIO OOpaTHOM MPOMBIBKH 52 CHJIbHO 3arpsi3HEHA U HYKAETCsl B OYHCTKE.

B HekoTOpBIX BapHaHTaX OCYINECTBJECHMS, Kak mokazaHo Ha @OUI. 1, Onok
HAHO(WIBTPALIMHM BKJIIOYAET MEPBYI0 €MKOCTb IUJIsl BOABI 7, HACOC Ui MONA4YH BOABI 8,
NOAINUTBHIBAKOIINN HACOC 9, BIYCKHOMN 3JIEKTpUYECKUN KinamaH 10, gaTyuk Iis U3MepeHUs
3JEKTPONPOBOJHOCTH Ha Bxozae 11, maTumk Ay usMepeHus AaBjieHus Ha BXoae 12, eMKoCThb
BBICOKOTO JaBJ€HUs 13, BBIMYCKHOHN 3JICKTPUYECKUN KiamaH 14, gaTuuk IJs U3MEPEHUs
3JIEKTPONPOBOJHOCTH Ha BBIXOAE 15, maTdumk Ay U3MEPEHHs NAaBJIEHUs Ha BbIxone 16 u
BTOPYHO €MKOCTb JIs BOABI 17, COeMHEeHHBIE OCAen0BaTeIbHO. [1epBas eMKOCTh 1UIst BOJBI
7 coenuHeHa C OJOKOM TpenBapHUTENbHON (UIBTpaUuud ¢ OOpPaTHOW NPOMBIBKOH, H
GUNBTPYOIUI  KapTPUIK Uil HAHOQUIBTPALUU PACHOJIOKEH B E€MKOCTH BBICOKOTO
nasienusi 13. Ilepenan naBneHus MKy BXOISALIUM ITOTOKOM BOJBI U BBIXOOSIIIUM ITOTOKOM
BOABl (PUIBTPYIOINETO KapTPUmKa Ui HAHOPHIBTPALMM MOXET OBITh OIpeneneH
MOCPEACTBOM JaT4MKa AJIsl U3MEPEHUs NaBJIeHUs Ha Bxohe 12 u paTdmka AJsi U3MEpPEHUs
nasneHuss Ha Bbixome 16. Cucrema ympasinenuss Ha ocHoBe IIJIK coOupaer nmaHHbIE O
nepenage MaBlI€HHUs U BBHINOJNHsAET YIpaBICHUE. YBEIWYEHHE Iepenaga JaBJIeHUs
YKa3bIBA€T HAa TO, YTO MeMOpaHa st HAHO(QHIIBTPALUK 52 CHIIBHO 3arpsi3HEHA U HY KIAaeTCsI
B OYUCTKE. DJIEKTPOIPOBOIHOCTb MOXKET OBITh ONpefeNieHa ¢ MOMOINBI0 AaTYMKa IS
U3MEpPEHUs1 BJIEKTPONPOBOAHOCTM Ha Bxone 11w jparuuka [ U3MeEpeHUs
AJIEKTPONPOBOAHOCTH Ha BbIXOHE 15. YBenudyeHue 3JeKTPONPOBOTHOCTH B (PUIIBTPYIOIIEM
KapTpUIDKE U1 HAHO(DMIIBTPALIH CO CTOPOHBI BBIXOASIIETO ITOTOKA BOZBI YKA3bIBAET HA TO,
yro MeMmOpaHa Uit HaHOQMIbTpauuu 132 MokeT OBITh MOBpPEXIEHA W HYXKAAETCS B
TEXHUYECKOM OOCITy>KUBAaHHH U PEMOHTE.

B HekoTOpBIX BapHaHTaxX OCYINECTBIICHUs, Kak moka3zaHo Ha UL 1, Gmok oOpaTHOH
MIPOMBIBKM BKJIFOUAET HACOC AJIs MOAAYU BOABI 18, BIYCKHOMN 3J€KTPUYECKHN KjanaH 19,
NepBbIi KiamaH moxsofa Bombl 21 st oOpaTHOW MPOMBIBKM M BTOPOW KIIANaH IMOABOAA
BOAbI 22 Ay NPsIMOM NPOMBIBKU. BIyCKHON 3iekTpudeckuil kjamaH 19 coenuneH ¢
(GUIBTPYIOIUM  KapTPHIKEM C BO3MOXKHOCTBEO OOpAaTHOM TPOMBIBKH CO CTOPOHBI
BBIXOJSLLIErO MOTOKA BOABI U CO CTOPOHBI BXOASLIETO MOTOKA BOIBI MOCPEACTBOM IEPBOIO

KJIalaHa MoaBOAa BOABI 21 M BTOPOro kjamaHa nofBoAa BOAbI 22, COOTBETCTBEHHO. biok



npeaBapuTeIbHON (PrIbTpaluu ¢ OOpaTHOW MPOMBIBKOH CHAOXKEH TEPBbIM CIIHBHBIM
KJIAMIAHOM 206 U BTOPBIM CJIMBHBIM KjamaHoM 32. IlepBblil CIMBHOU KjlanaH 26 U BTOPOU
CJIMBHOM KJ1anaH 32 coeuHEeHbI ¢ PUIBTPYIOIINUM KapTPUAKEM C BO3ZMOKHOCTBIO 00OpaTHOMN
IIPOMBIBKH CO CTOPOHBI BBIXOMSIILIETO MOTOKA BOABI U CO CTOPOHBI BXOASIIETO MTOTOKA BOJBL.
Brniycknoii snexrpuueckuil kimanaH 19 coenuHeH ¢ (UIBTPYIOIIMM KapTPUIKEM IS
HaHO(UJIBTPALIMK CO CTOPOHBI BXOMSIIErO MOTOKA BOABI NMOCPEICTBOM TPETHEro KilanaHa
nozxBoza Boabl 20 Ayl MPsSMOM MPOMBIBKH. bJIok HaHO(DMIBTpaLuu CHAOXKEH TPETbUM
CIIMBHBIM  KJIAallaHOM 33, COEOUHEHHBIM C  (QUIBTPYIOIIMM  KapTPHIKEM IS
HAHO(WJIBTPALIH CO CTOPOHBI BXOZSIETO IMOTOKA BOBL

Hacoc nns momaum Bonbl 18 MOXKeT OBITH COENUHEH C MEPBOH €MKOCTBIO /ISl BOJIBI
7, ¥ IOAAET BOAY U OOpaTHOW MPOMBIBKH B (PMIIBTPYIOIIUI KaPTPUIK C BOSMOXKHOCTBIO
OOpaTHOH TNPOMBIBKH CO CTOPOHBI BBIXOISIIETO IIOTOKA BOABI Hepe3 IMEPBBIH KIamaH
nozxBoza Boxbl 21 anst OYMCTKHM (PUIIBTPYIOLIEH MeMOpaHbl ¢ BO3MOJKHOCTBIO OOpaTHOM
MIPOMBIBKH 52, M 3aT€M CTOYHBIE BOABI CIAMBAIOTCS UYepe3 BTOPOH CIMBHOU kjanad 32. Bona
IUIE TIPSIMOW TIPOMBIBKM TaKX€ MOKET I[IOAAaBaThCsl B (DHIIBTPYIOLIMHA KapTPUIDK C
BO3MO)KHOCTBIO OOpaTHON MPOMBIBKH CO CTOPOHBI BXOJSIIETO MOTOKA BOABI YePe3 BTOPOIl
KJIanaH TOABOAA BOABI 22 ANl OUMCTKH (UIBTpPyOIell MeMOpaHbl ¢ BO3MOMKHOCTBIO
oOpaTHON NPOMBIBKH 52, W 3aTeM CTOYHBIE BOIbI CIIMBAIOTCS uepe3 IEPBBbIA CIUBHON
kinanaH 26. Hacoc ana nomaun BoAbl 18 Takke MOXET NPUMEHATBCS AJsl OYUCTKH
(GuUIBTPyIOLIEro KapTpuaka AJis HAHOQUIIBTPALUU MyTEM MOAAa4YU BOIbI AJISI MPOMBIBKU K
GuIETpyOImEeMy KapTPUIKY U1 HAHO(IIBTpALUK Yepe3 TPETHH KIlaraH moasoaa Boabl 20
IJIsT OYMCTKH MeMOpaHbl Aiisi HaHOGMIbTpauuu 132, U 3aTeM CTOYHBIE BOJBI CIMBAIOTCS
yepes TPEeTUil CJIMBHOM KiamnaH 33.

B HekoTOpBIX BapHaHTaX OCYINECTBIICHUs, Kak moka3zaHo Ha ®UI. 1, Gnok oOpaTHOi
IIPOMBIBKM  JIOMOJIHUTEJIBHO BKJIIOYAET BO3AYILUHBIM KoMmmpeccop 34 M BIYCKHOU
BO3NYIUHBIA KyamaH 35. Bo3nymHeni kommpeccop 34 coenwHEH ¢ (QHIBTPYIOLINM
KapTPHUIDKEM C BO3MOYKHOCTBEO OOPaTHOM MPOMBIBKH CO CTOPOHBI BXOZSINETO MOTOKA BOJIBI
WUJIM CO CTOPOHBI BBIXOASALIErO MOTOKA BOABI MOCPEACTBOM BITyCKHOIO BO3yLIHOIO KJIalaHa
35. OOparHasi TpOMBIBKA (PUIBTPYIOLIET0 KapTPUIKa C BO3MOXKHOCTBEO OOpaTHOMH
NPOMBIBKH TaK)K€ MOXKET OBITh OCYIIECTBJIIEHA BO3AYyXOM, IIONABAEMbBIM BO3YIIHBIM
KomrpeccopoM 34, B COYETAaHUH C TPOMBIBKOM BOAOH (uibTpyromell meMOpaHbl ¢
BO3MOXKHOCTBIO OOpaTHOH MPOMBIBKH 52, obecriednBaeMoil HACOCOM JIJisl TIofa4y BOAbI 18,
IUIL TOTIOJIHUTENIPHOTO YBEJWYEHUs] OYMIIAIIEero aedcreus u odecneuenus sdpdexra

¢unbrpanu u 3¢p¢pexKTUBHOCTH (PUIBTPYIOIIEeH MeMOpaHbl C BO3MOXHOCTBIO OOpaTHOMN
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MIPOMBIBKH 52.

B HexoTOpBIX BapHaHTax OCYINECTBIIEHUs, Kak mokazaHo Ha UL 1, Onok obpaTHOit
IIPOMBIBKHM OIOJHUTEIBHO BKJIKOYAET €MKOCTb Ui XUMHUYECKOH O4YUCTKHM 23, NEPBBIH
HacoC Uil IOJa4Y¥ XHUMHYECKOro peareHta 24 U MNepBbld BIYCKHOM KJamaH JJisd
XHMUYECKOTO peareHta 25, COeIUHEHHbIE MOocjaenoBarenbHo. IlepBriil BIyCKHON KianaH
IJIs1 XMMHYECKOTO peareHra 25 COeAMHEH ¢ (PHIBTPYIOUINM KAPTPHIKEM C BO3MOXKHOCTBIO
0OpaTHOM MPOMBIBKH CO CTOPOHBI BBIXOSINErO MOTOKA BOIBI MM CO CTOPOHBI BXOASILETO
MOTOKAa BOAbl. XHUMHYECKass OYUCTKA HCIONb3YeTCA [UIsi BOCCTAHOBJICHMS YIEJIbHOU
NPOHULIAEMOCTH MeMOpPAaHbI, YTOOBI MOJIHOCTBIO YIAAJINUThH 3arps3HSIONIEEe BEIECTBO HA
busTpyromeii MemOpaHe ¢ BO3MOXKHOCTBIO OOpaTHOW MNPOMBIBKUA S52. XUMHYECKUid
peareHT AJIsi OUUCTKH MPECTABISET COOOH JTMMOHHYIO KUCIIOTY WIJIH THAPOKCH] HATPHSL.

B HexoTOpBIX BapuaHTax OCyLIECTBIEHUs, Kak nokazaHo Ha OUI. 1, cucrema
OYHMCTKHA THTHEBOW BOIBI AOIMOJHHUTEJIBHO BKIIIOYAET OJOK XMMHUYECKOH OYHCTKH IS
XUMHWYECKON OYUCTKU. BJIOK XMMHYECKOW OYMCTKH BKJIIOYAET BTOPOM HACOC IJIsl MOJA4YU
XMMHUYECKOIO peareHta 27 W BTOPOM BIyCKHOW KJamaH AJii XUMHYECKOro peareHra 28.
Bropoil Hacoc ans momadu XUMHUYECKOro peareHTa 27 W BTOPOM BIYCKHOHM KJANaH JJist
XUMHUYECKOIO peareHra 28 MOCIeNOBATEeIbHO COCAUHEHBI C €MKOCTBIO UIsi XUMUYECKOU
OYUCTKHA 23. BTOpOH BIYCKHOW KJamaH IJIsi XUMHYECKOro peareHra 28 COEIMHEH C
(GUIBTPYIOIUM KapTPUIXKEM AJIi HAHOPHUIBTPALIMU CO CTOPOHBI BXOASALIETO MOTOKA BOJBI,
TaK 4YTO TMOJHOCTBIO YIAJISAETCs 3arpssHsAOLIee BELIeCTBO Ha MeMOpaHe Ui
HaHo(uibTpanmu 132.

B HexkoTOpBIX BapuaHTax OCYLIECTBJEHHUs, Kak mnokazaHo Ha ®PUI. 1, cucrema
OYMCTKH MUTHEBOH BOIbI TOMOJHUTEIBHO BKJIIOYAET OJIOK MOAAYH XUMHUYECKUX PEareHTOB.
bnok nomaum XMMHYECKHUX pPEAreHTOB BKJIOYAET €MKOCTb Jid IMOAAYM XMMHYECKUX
peareHToB 29, HacoC AJA NMOAAYM XUMHUYECKMX peareHTOB 30 M BIYCKHOW KJjamaH AIJis
XUMHUYECKUX peareHToB 31, coeauHEeHHbIE MOCIeN0BaTeNbHO. BIyCKHONW KiamaH [Jis
XUMHYECKUX peareHToB 31 coenuHeH ¢ QUIBTPYIOINUM KapTPHIKEM IJIsl HAHO(D UITBTPALIAH
CO CTOPOHBI BXOASLIETO MOTOKA BOABL. MemOpaHa st HaHoGmibTpanuu 132 monsepskeHa
Pa3pYLIEHHIO MTOCNIE OKUCIIEHHS, U, CIIEIOBATENbHO, K MeMOpaHe it HaHodusrpanuu 132
CO CTOPOHBI BXOJSLIETO TOTOKA BOABI HEOOXOAUMO 100ABIATh BOCCTAHABIMBAIOIIUI areHr.
Kpome Toro, x memOpaHe nisi HaHo¢wmibTpauu 132 cO CTOPOHBI BBIXONALIETO IOTOKA
BOABI HEOOXOMMMO JO0aBISATH MHIHOUTOP COJICOTJIOKEHHUS JJIsl  TPENOTBPAILEHHS
o0pa3zoBaHMsl OTJIIOKEHHs CoJiell. BoccTaHaBNMBAIOLINMI ar€HT MOXKET MPEACTABISTh COOOM

ruapocynbGuT Hatpus. HHrHOUTOp COJEOTIOKEHUS MOXKET IPEACTaBIsATh COOOMH
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UHTHOUTOP COJNICOTVIOKEHHST Ha OCHOBE IPUPOAHOTO IOJUMeEpa WIJIM HMHTHOUTOP
COJICOTJIOKEHUSI HA OCHOBE CUHTETHYECKOIrO MOJIMMEpa.

KonkpetHslii npouecc padboThl CUCTEMBI OYMCTKH MMUTHEBON BOJIBI, IPEACTABIEHHOM
B IAHHOM JIOKYMEHTE, OIHCHIBAETCS CIENYIOIIUM 00Pa3oM.

Hacoc nna momaun BOzAb! 2 3aKauMBaeT CHIPYIO BOAY M3 €MKOCTH IUIsl BOAbBI 1 B
€MKOCTb BBICOKOT'O JaBJICHMsI 5 depe3 BIYCKHOH SJeKTpuueckuil kiamnad 3. DunbsTpanus
CBIPOI1 BOABI OCYIIECTBIISIETCS] MOCPEACTBOM (PIIIBTPYIOLIEH MEMOpPaHbl ¢ BO3MOXKHOCTBIO
oOparHoii mpombiBku 52. Ilepeman HmaBieHUsT MeEXKAy BXONSLIAM ITOTOKOM BOIbI U
BBIXOISIIIIUM TTOTOKOM BOZBI (DHMIIBTPYIOIIErO KapTpPHIKa C BO3MOKHOCTBIO OOpaTHOM
NPOMBIBKH MOJKET OBITh OIpEAeNieH MOCPEACTBOM AaTUMKA JUIsl M3MEPEHUS NABJICHUS Ha
BXOJle U JaTyuKa JUIsl U3MepeHusl NaBieHus: Ha Bbixome. Cucrema yIpaBlieHUS Ha OCHOBE
ITJIK cobupaer maHHBIE O TeEpenajae NaBJICHUS U BBINOJHSET YIPaBICHHE. YBEIUUEHUE
nepenana aBJIEHHUs YKa3bIBAET HA TO, YTO (PHIIBTPYIOLIasi MEMOpaHa C BO3MOJKHOCTBIO
oOpaTHON TPOMBIBKM 52 CHJIbHO 3arpsi3HEHa W Hy)kmaercs B ouucTke. [lepBelii kiamaH
nozBozia Boabl 21 MOXeT monmaBaTh BOAY K (QUIBTPYIOIIEMY KapPTPUIXKY C BO3MOJKHOCTBIO
00paTHOM TPOMBIBKH CO CTOPOHBI BBIXONSIIETO MOTOKa BONbI. BTOpol KiamaH monBona
BOZBI 22 MOJKET MONABaTh BOAY K (PUIIBTPYIOLIEMY KapTPUIXKY C BOZMOXKHOCTBIO OOpaTHOM
IPOMBIBKH CO CTOPOHBI BXOZSIIErO IOTOKA BOABL XWUMHUECKUH peareHT A00aBisercs B
GunbTpyrOmMil  KapTPUIK € BO3MOXHOCTBIO OOpaTHONH MPOMBIBKM CO  CTOPOHBI
BBIXOZSIILErO MOTOKA BOABI YePe3 €MKOCTb JUIsl XUMUYECKOW OUUCTKU 23 U MepBBI HACOC
IUIL TIOfaud XUMHYECKOro peareHTa 24, 4ToObl OUHUCTHTh (PUIBTPYIOINYIO MeMOpaHy ¢
BO3MO)KHOCTBIO 00paTHOI mpombiBkH 52. Chipasi BOIa MOCTyNaeT BO BTOPYIO €MKOCTh IS
BOABI 7.

Colpass Boma W3 BTOpOH €MKOCTHM JJI1 BOABI 7 jaliee 3aKadMBaeTcsi B €MKOCThb
BBICOKOIO JIaBJIeHHs1 13 MOCpPEACTBOM Hacoca A MOAA4u BOABI 8 M MOANMUTBHIBAIOLIETO
Hacoca 9, u Qunerpyercst ¢ momoupro MemOpansl st HaHo(uieTpauuu 132. Ilepenan
TABJICHHUS. MEKAY BXOMSLINM MOTOKOM BOIBI M BBIXOISIIIIUM ITOTOKOM BOZABI (DUITBTPYIOIIETO
KapTpUIDKa Uil HAHOQWIBTPALUH MOXKET OBITh ONPENeTeH IMOCPENCTBOM AAaT4YHMKA IS
WU3MEpeHUsl JaBJIeHUsl Ha BXoAe 12 W partumka [ U3MEpEeHHus JaBJIeHUs Ha BbIxozme 16.
Cucrema ymnpasnenuss Ha ocHoBe IIJIK cobupaer naHHble O Tiepenane MAaBICHHUS H
BBITIOJTHSIET YIIPaBJICHUE. YBEIMYCHHE TIepenasia NaBJIeHUs YKa3bIBaeT Ha TO, 9YTO MeMOpaHa
st HaHousTpauuu 132 CHNIbHO 3arpsi3HEHa M Hy KIaeTcst B O4MCTKe. BTOpoil By cKHOI
KJanaH AJisi XMMHYECKOro peareHTa 28 coeanHeH ¢ (UIBTPYIOIIUM KapTPHIKEM IS

HaHO(bI/IJ'IpraI_II/II/I CO CTOPOHBI BXOAALICIO IIOTOKA BOAbI MJIA TMOJIHOIO YyAAJICHUSA
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3arpsi3HSIONIETO BEIeCTBA HA MeMOpaHe isi HaHowisTpauu 132, DIeKTponpoOBOAHOCTD
MOXXET OBbITh OIpeAeNieHa C MOMOIIBIO JATUYMKA IS U3MEPEHHs SJIEKTPONPOBOAHOCTH Ha
Bxone 11 m nmarymka Ui U3MEPEHHs! DJIEKTPONPOBOAHOCTH Ha BbIxOAE 15. YBenuuenue
3JIEKTPONPOBOAHOCTH B (DUIBTPYIOLIEM KapTPUIXKE A1 HAHOPHUIBTPALMM CO CTOPOHBI
BBIXOZSILIIETO MOTOKA YKa3bIBAET HAa TO, YTO MeMOpaHa g HaHO(uibTpauuu 132 Moxer
OBbITh TOBPEXIEHA M HYKIAETCS B TEXHUYECKOM OOCITy)KUBAaHUU M PEMOHTE.

Haxkoner, cbipasi Bona (GUIBTPYeTCs C MOMOIIBIO €eMKOCTH BBICOKOTO JaBjieHus 13 u
CJIMBAETCs1 BO BTOPYIO €MKOCTb Jisl BOAbI 17.

Cnenyer OTMETUTb, YTO OTHOCUTEJIbHBbIE TEPMHHBI, Takhe Kak “TepBbIi U
“BTOpON”, UCTIOJIB3YIOTCS JIJIsl OTIIMYUST OJHOTO 3JIEMEHTA OT APYroro, U He TPeOYIOT WK He
MOAPA3yMEBAOT KAKOH-TUOO0 MOmoOHON (hakTHUeCKOl B3aUMOCBSI3H WJIH TMOPSIIKA MEXKITY
STHUMH 3JIEMEHTAMH, TAaKUEe TEPMUHBI, KaK “BKJIIOYAET , “CONEPKUT WM JIFOOBIE IPYTHe HX
BAPUAHTBI, HE SBISIOTCS MCKIIOUUTENBHBIMH, W TIPOLECC, Crnocod, Hu3Aenue WiH
o0opynoBaHHE, KOTOPBIE BKIJIIOUAIOT B CeO psAN 3JIEMEHTOB, BKIIOYAIOT HE TOJNBKO 3TH
3JIEMEHTBI, HO U APYTHE 3JIEMEHTHI, KOTOpbIe HE YKa3aHbl SIBHO, UJIM BKJIIOYAIOT 3JIEMEHTHI,
NPUCYIIHE TPOLECCY, Crocoly, U3AENUI0 M OOOPYIOBAHUIO, M, €CIIH HE YKa3aHO HHOE,
3JIEMEHT, ONpeNeNeHHbIN KaK “BKIIOYAeT , HE MpeJHA3HaueH JJIsl OrPaHUYeHMs] KOJINYeCTBa
TAHHOTO 3JIEMEHTA, U OAMH WJIM HECKOJBKO JAHHBIX 3JIEMEHTOB MOTYT ObITh BKJIIOYEHBI B
MPOLIECC, CIIOCO0, u3IeNne Wik 000pyAOBaHHUE.

OnucaHHOE BBILIE TPENCTABIsIET COOOW TOJNBKO BapHUAHTBI  OCYINECTBIICHUS
n300peTeHus, KOTOpble He MpeIHa3HA4YeHbl I OTPAHMYEHMS HACTOSILNEro H300peTeHUs..
Cnenyer ormMeTuThb, 4YTO MOAM(DUKALMM W 3aMEHBI, BBIIOJHEHHbBIE CIEIMATHCTAMU B
JaHHOW OONAaCTH TEXHUKH 0€3 OTCTYIUIEHHsI OT CYIIHOCTH HACTOSIIIEero H300peTeHwHs
JOJDKHBI TIONAAaTh B OObEM HACTOSILIErO HM300pPETeHHUs, ONpPENeNICHHBbIH MpUIaraeMoil

dbopmyIiol u3o0peTeHwsl.
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DOOPMVIJIA U30BPETEHU A

1. Cucrema O4YHCTKH MUTHEBOI BOJbI, BKJIOUAKOINAS:

0ok npenBapuTenbHON pubTpaLy ¢ 0OpaTHOI MPOMBIBKO;

0ok HaHO(WIIBTPALNY, U

6710k 0OpaTHOW MPOMBIBKH,

OTIIMYAIOLIAsICS TeM, YTO OJIOK MpenBapuTeNIbHOW (QUIBTpALUU C OOpaTHOM
NPOMBIBKOH CHaOkeH (QHUIBTPYIOLINM KapTPHIKEM, BBIMOJHEHHBIM C BO3MOXKHOCTBIO
oOpaTHO! MpOMBIBKY, ONOK HaHO(UIBTpauuu cHaOXeH (PUIBTPYIOLIMM KapTPUIDKEM IS
HaHO(WIIBTpAK; (QUIBTPYIOLINA KaPTPUIK, BBIIIOJHEHHBIH C BO3MOKHOCTBIO OOpaTHOI
NPOMBIBKH, CO CTOPOHBI BBIXOISINEr0 IMOTOKA BOABI COENWHEH C (QUIBTPYIOLINM
KapTPUIDKEM ISl HAaHO(UIIBTPALMKM CO CTOPOHBI BXOMSIIETO TOTOKAa BOABL, M OJIOK
OOpaTHOH TPOMBIBKM COEIMHEH C (HIBTPYIOLUIUM KapTPHIKEM, BBIIIOJHEHHBIM C
BO3MO)KHOCTBIO OOpaTHOH MPOMBIBKH, CO CTOPOHBI BBIXOISIIETO TIOTOKA BOMIBI.

2. CucreMa OYHCTKH THUTbEBOM BOIBI COIVIACHO I1.1, OTIWMYArOImIasicss Te€M, YTO
(GUIBTPYIOIUI KapTPUIK, BBINOJHEHHBIH € BO3MOXKHOCTBEO OOpPaTHOW MPOMBIBKH,
BKJIFOUaeT GpuibTpyromui muuHap (51) u punsrpyromyo MmemOpany (52), BbIITOJIHEHHYIO
C BO3MOXKHOCTBIO OOparHOM mpoMbIBKH, B (uisTpyromeM uuiiHape (51) BbImonHeHO
CKBO3HOE oOTBepcTHe; U (¢uisrTpyromas MemOpaHa (52) BBIIOJHEHa C BO3MOXKHOCTBIO
oOpaTHOW TPOMBIBKM Ha BHEIIHEH MOBEpXHOCTH (uibTpyromero muiauHapa (51) B
ckiagdatoit popme.

3. CucremMa OYHCTKM IIMTHEBOH BOABI COMIACHO II.1, OTIMYAIOIIASICS TEM, 4YTO
(GUIBTPYIOIINI KapTPUIDK JUTsE HAHOPUIIBTpALUK BKII0YaeT Guibrpyrommid numuaap (131)
u mMemOpany (132) nnst HaHouasTpauuu;, B punsrpyromem nuinuaape (131) BbimonHeHO
CKBO3HOE OTBepcTHe; U MeMOpaHa (132) mis HaHOQWIBTPALMN BBITIOJHEHA HA BHELIHEH
MOBEPXHOCTH (PHIIBTPYIOLIETO LIIIUH/IPA.

4. CucreMa OYMCTKH MUTHEBOH BOIbI COMIACHO I1.1, OTIMYAIOIIASCSA TEM, YTO OJIOK
NpeABapUTEIbHON QUIBTpALUU ¢ OOPaTHON MPOMBIBKOH BKIJIFOYAET eMKOCTb (1) 1uist BOIE,
Hacoc (2) anmsd momadM BOZBI, BITYCKHOH 3JIeKTpUYeckuil kiamaH (3), matauk (4) mos
U3MEpPEHMsI [TaBJIEHUs] HAa BXOIE, €MKOCTb (5) BBICOKOTO [aBJIEHUs] M BBIIYCKHOH
ANEKTPUYECKUi KiamaH (6), COeIMHEHHbIE TOCENOBATENIbHO;, BBITYCKHOW 3JICKTPHYECKHN
kiamaH (6) coemquHeH C OnokoM HaHOQHUIBTpaUMM;, ¥ (QUIBTPYIOIIUN KapTPHUIUK,
BBITTOJTHEHHBIH C BO3MOXXHOCTBIO OOpAaTHOM NPOMBIBKH, PAcIONOXKEeH B eMKoCcTH (5)

BBICOKOT'O NABJICHUS.



5. Cucrema OYHCTKU MUTbEBOM BOABI COIVIACHO .1, OTIHMYAOIIAsICS TeM, 4TO OJOK
HAHO(WIIBTPALIM BKJIIOYAET MEPBYIO €MKOCTb il BoAb! (7), Hacoc (8) s momadu BOIBL
noanuTeBarOIMKA  Hacoc (9), BOyckHOH anekTpudeckuil kmamaH (10), marumk oIS
u3MepeHust 3aekTponpoBogHocTy Ha Bxone (11), marunk (12) nns u3mepeHust naBaeHUs Ha
BXO0Jle, eMKOCTb (13) BBICOKOTO aBJI€HHUSI, BBIITYCKHOMN dyieKTpuueckuii kiamnad (14), natauk
(15) nnsa w3MepeHus: SIEKTPONMPOBOAHOCTH Ha BbIXonme, Aartyvk (16) miast usmepeHwHs
JaBJICHHs HA BBIXOAE U BTOPYIO eMKOCTh (17) mis BOObI, COEIMHEHHBIE MOCIEN0BATENbHO;
nepBasi eMKOCTh (7) AJisi BOObI COEMMHEHA ¢ OJIOKOM MpEABAPUTENBHON (GUIbTpaLUU C
0o0OpaTHOH NPOMBIBKOH, U (PUIBTPYIOIIUI KapTPUIK ISl HAHO(PHIIETPAIIMU PACIIONIOKEH B
€MKOCTH BBICOKOTO naBiieHus (13).

6. CucreMa OYMCTKHM MUTHEBOM BOMBI COMIACHO 1.1, OTIMYAKOIIAsICS TEM, YTO OJIOK
oOpaTHO! MpPOMBIBKH BKJFOUaeT Hacoc (18) mis momauu BOABI, BIYCKHOH 3JIEKTPUYECKHHA
kianad (19), mepseii kmanan (21) momBoma Bombl Aisi OOpaTHOW TMPOMBIBKM M BTOPOId
KJanaH (22) moxBoaa BOABI TS MPSIMOI MPOMBIBKH,, BITy CKHOM 3JIeKTpHUYeckuii kiamnaH (19)
COeMHEH ¢ (PUIBTPYIOIINM KapTPUIDKEM, BBIMOJHEHHBIM C BO3MOXXHOCTBIO OOpaTHOH
IPOMBIBKH, CO CTOPOHBI BBIXOJSIIETrO IMOTOKA BOAA M CO CTOPOHBI BXOASIIETO MOTOKA BOJIBI
MOCPEACTBOM MepBOro kiamana (21) moxBoaa Boabl U BTOPOro kiamnana (22) moaBoaa BOABIL,
COOTBETCTBEHHO, OJIOK IMpeaBapUTENbHONH (PUIBTpalMu ¢ OOpaTHOH NPOMBIBKOH CHaOXeH
NIEPBbIM CIMBHBIM KJIAaHOM (26) M BTOPHIM CIMBHBIM KJanaHoM (32), mepBblil CIUBHON
ki1anad (26) u BTOpol CIMBHOHN KianaH (32) COenuHEHbl ¢ (PUIBTPYIOLIMM KapTPHIDKEM,
BBITIOJIHEHHBIM C BO3MOKHOCTBIO OOpaTHOH NMPOMBIBKH, CO CTOPOHBI BBIXOSIIETO MOTOKA
BOZBI M CO CTOPOHBI BXOISINErO IMOTOKA BOIbI, BIYCKHOW 3JjiekTpuveckuii kiamaH (19)
COeMHEH C (QUIBTPYIOIIUM KapTPUIDKEM JUIsl HAHO(MIIBTpAlMi CO CTOPOHBI BXOISIIETO
NIOTOKa BOJbI TIOCPECTBOM TpeThero kianaHa (20) moasoaa BOAbI Ui MPSIMON MPOMBIBKH,
u Onok HaHO(WIBTpaUU CHAOKEH TPETbUM CIUBHBIM KjamaHoMm (33), COeNMHEHHBIM C
(UIBTPYIOIINM KapTPUIKEM U1l HAHO(DMIIBTPALIH CO CTOPOHBI BXOASIIETO MOTOKA BOJBL.

7. CuctemMa OYMCTKH MUTHEBON BOIBI COMIACHO .0, OTJIMYAOIIASICS TEM, 4TO OJIOK
00paTHOH MPOMBIBKH JTOTIOIHUTENBHO BKIIFOUAET BO3YLIHBINA KoMITpeccop (34) u BIyCKHOM
BO3NYIUHBIA knamaH (35); u Bo3aywHbI komnpeccop (34) coeamHeH ¢ (QUIBTPYIOLINM
KapTPUIDKEM, BBINIOJHEHHBIM C BO3MOXKHOCTBIO OOpAaTHOW MPOMBIBKH, CO CTOPOHBI
BXOJSIIET0 TOTOKAa BOABI HJIK CO CTOPOHBI BBIXONSAILIETO IIOTOKA BOXBI IOCPEACTBOM
BITYCKHOT'O BO3MyIIHOTO KianaHa (35).

8. Cucrtema OYHCTKU MUTbEBOM BOABI COIVIACHO IM.6, OTIIMYAOIIASICS TeM, 4TO OJIOK

0OpaTHOI MPOMBIBKH JIOTIOJIHUTEIBHO BKJIFOUAET eMKOCTh (23) 1y XMMUYECKOH OUHCTKH,



nepBbli Hacoc (24) 1t mogavu XUMHYECKOro peareHTa U NepBblii BIyCKHOH kianaH (25)
I XUMUYECKOTO peareHTa, COeMHEHHbIE MTOCIE0BaTENbHO, U MEPBBI BITyCKHON KjanaH
(25) mnsa XUMUYECKOTO peareHTa COeUHEH C (PUIBTPYIOIINM KapTPUIXKEM, BBITOJHEHHBIM
C BO3MOXKHOCTBIO OOPaTHOM MPOMBIBKH, CO CTOPOHBI BBIXOASIIETO IMOTOKA BOABI MM CO
CTOPOHBI BXOASALLIETO MOTOKA BOJBI.

9. CucremMa OYHCTKM IHUTHEBOM BOOBLI COIVIACHO 1.8, OTIMYAIOIIASICS TEM, YTO
CHCTEMa OYUCTKH MUTHEBOW BOABI JTOTOJHUTEIBHO BKIFOUAET OJIOK XUMHUYECKOW OYHCTKH;
OJOK XMMHUYECKOH OYHCTKH BKJIOYAaeT BTOpOW Hacoc (27) g momayd XHUMHUYECKOTO
peareHTa U BTOPOW BIyCKHOW KJamaH (28) [t XUMUYECKOTO peareHTa; BTopoil Hacoc (27)
IUIS TIOAAYM XMMHUYECKOTO PeareHTa M BTOPOH BIYCKHOW KiamaH (28) uist XUMHYECKOTO
peareHTa IOCJIEIOBATENbHO COCAMHEHBI C €MKOCTBIO (23) Il XUMHYECKOW OYHCTKH, H
BTOPOH BIYCKHOW KiyamaH (28) myisi XMMHUYECKOTO peareHTa COeNUHEH C (DHIBTPYIOLINM
KapTPUIDKEM ISl HAHOUIIBTPALUK CO CTOPOHBI BXOISIIETO TIOTOKA BOABI.

10. Cucrema OYHCTKH TMHUTHEBOW BOXBI COTMIACHO T.1, OTIMYAIOIMAsiCs TeM, YTO
CHCTEMa OYHCTKH NMUTHEBOH BOABI JIOTOJHUTEIBHO BKJFOYAET OJIOK MONAYM XUMHUYECKUX
peareHToB; OJIOK MOJaYM XUMHYECKHUX PEAreHTOB BKJIIOUAET €MKOCTh (29) st moma4u
XUMHYECKUX peareHToB, Hacoc (30) mis momadum XUMHYECKHX pPEareéHTOB U BITYCKHOM
kianad (31) ansd XMMHYECKHMX PEareHTOB, COEIUHEHHbIE IOCJIENOBATENbHO; BITyCKHON
kianad (31) ansg XUMHYECKHUX PEareHTOB COEAMHEH € (UIBTPYIOIIUM KapTPHIKEM IS

HaHO(bI/IJ'IpraI_II/II/I CO CTOPOHBI BXOAAIIECIO IMOTOKA BOABI.
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