1. OXAQAUTEAU MOAOKA

1.1.0xAaAUTEAU MOAOKA 3aKpbITOro TMna cepum Cold Vessel

OonucaHue: OXAQAMTEAM  MOAOKQA  3QKPHLITOrO  TMNQ,
OCHQLLEHHbIE CUCTEMOM  ABTOMOTMYECKOM  MPOMBbIBKM,
MPEAHO3HAYEHHbBIE AAS XPAHEHUS M OXACKAEHMSA BOABLLIOTO
KOAMYECTBA MOAOKQA. ABAFIOTCA MOAHOCTBIO FTEPMETUYHBIMM,
TENAOM3OAUPOBAHHbBIMM, OBTOMATU3UPOBAHHbBIMM
CUCTEMAMM.

OonucaHme: OXAQAMTEAM  MOAOKQA  3AQKPHLITOTO  TMNAQ,
NPEAHA3HAYEHHbIE AAS XPOHEHMS 1 OXAQXKAEHUS BOABLLIOTO
KOAMYECTBA MOAOKA. OCHALLEHbI «YMHOM MOMKOM), YTO
MO3BOASET B CAy4Qe QBAPUMHOTO OTKAKOHEHMS
SAEKTPOMUTAHUS MPOAOAXKMTb MPOLECC MOMKM C  TOro
aTrana, HO KOTOPOM MPOU3OLLIAO OTKAIOYEHME
SAeKTpUYecTBa. LLKado ynpaBAEHUS COOTBETCTBYET YPOBHIO
3aWMThbl IP64. MMEIOT pe3epBHbIM AQTYMK TEMMEPATYPSDI,
obecneyumsaolLm  BecnepeborHylo pPaboTy CUCTEMBI
OXAQDKAEHMSA  MOAOKA.  CuUCTemMa  CAMBA  MOAOKA
PEAAM3OBOHA Yepe3 AMCKOBbIM MPOXOAHOM KPAH C
OMBbIBAKOLLIMMCS naTPyobKOM CAMBQ MOAOKQ 7
HEPA3bEMHBIM OTBOAOM K QBTOMATY MPOMbIBKM. KpbILLKAO
AIOKO BPALLLOETCS B  ABYX TAOCKOCTAX, YTO TMO3BOASET
MCMOAb3OBATb OXAQAMTEAM B MOMELLLEHMAX C  HU3KMMM
MOTOAKQMM.

1.3.0xAaAUTEAU MOAOKA 3aKpbiTOro TMna cepum Cold Vessel Vertical

OonucaHue: OXAQAMTEAM  MOAOKQ  3QKPbLITOrO  TMNQ,
YKOMMNAEKTOBAHbI COBPEMEHHOM CUCTEMOM
OBTOMATUMHECKOM MOMKM U CAMBA cepumn Cold Vessel (M).
Pe3epByapbl M KOMMNPECCOPHO-KOHAEHCATOPHbBIE ArperaTbl
CMOHTUPOBAHbI HAO OAHOM PAME, MUMEIOT KOMMOKTHbIE
pasmepsbl. Bcé 310 nossoaser obecnevmtb 6e3yCAOBHOE
AMAEPCTBO OXACAUTEAIM MOAOKO AQHHOM Ccepum. VX O4EHb
YAOBHO MCMNOAb3OBATb U B AETHUM MEPUMOA HA NACTOULLLAX U
B 3MMHMUIM MEPUMOA HO doeEPME.

1.4.0xA0AMTEAU MOAOKA OTKpPbITOro TMNa cepum Cold Pool Vertical



OnucaHmMe: OXAQAMTEAM  MOAOKO  OTKPbLITOrO  TUMQ,
NPEAHA3HAYEHbI AAS OXACDKAEHUS MOAOKA B dOEPMEPCKMX
XO3IMCTBAX M HA AETHMUX nacToMLlax. Pesepsyap u
KOMMPECCOPHO-KOHAEHCATOPHbIM ArperaT CMOHTUPOBAHI
HO MOHOPAME, YTO 3HAYMTEABHO YMPOLLIAET MOAKAIOYEHME
YCTAHOBKM HO HOBOM MECTE U €€ TPAHCMOPTUPOBKY.

1.5.0xAaAUTEAU MOAOKA OTKPbITOro Tuna cepuu Cold Pool Horizontal

1.6.PexynepaTtop
=

OnucaHue: OXAQAUTEAM MOAOKQA OTKPBLITOTO TUMA, MPUMEHSIOTCS
AN OXACKAEHMS  MOAOKA HA  dPepMaX HEOCHALLEHHbIX
CTAOLMOHAPHBIMM  MOAOKOMPOBOAGMM, B MYHKTOX MPUEMKM U
MEPBMYHOM MEPEPABOTKM MOAOKA, O TAKXKE B DEPMEPCKMX
XO39MCTBOX AAS YBEAMHEHMS MPOAOAKMTEABHOCTN BAKTEPULIMAHOM
dA3bl A0 2-X CYTOK M €ro XPAHEHWs npu Ttemneparype 4...6
rPOAYCOB AO MOCAEAYIOLLLEMN NEPEPADOTKM.

Onucanune: Pekynepatop, NPEeACTOBASET COOOU TENAOODMEHHMK,
B KOTOPOM KAK MCTOYHMK DHEPTUM UCMOAB3YETCS TEMAO COPEOHQA,
BbIXOASLLIETO M3 KOMMPECCOPA, M KOTOPbIM HArpeBAET BOAY 6e3
NOTPEDBAEHUA DAEKTPOIHEPTMU. KpOMe 3TOro pekyneparop 3d
CYeT AOMOAHUTEABHOTO OTOOPA TEMAQ U3 CUCTEMbI CNOCODCTBYET
YAYYLLEHMIO 2P EKTUBHOCTH PABOThI KOMMNPECCOPHO-
KOHAEHCATOPHOIO Arperata OXAGAMTEAS MOAOKQ.

2. O60opyAOBAHUE AAR BbINOMUKU MOAOAHAKA KPC
2.1.Arperart AAf BbINOoMKKM MOAOAHSIKA KPC, cepusa «MoAao4Hoe Takcu — DKOHOM)

OnucaHne: MOAOYHOE TAKCKU — DKOHOM MNPEACTABASET COBOM
pEe3epPByap HA  KOAECAX,  M3rOTOBAEHHbIM M3 MULLLEBOM
HEP>XABEIOLLLEM CTAAU. [TPEAHA3HAYEHO AAS MPUIOTOBAEHUS WU
TPAHCNOPTUPOBKM MOAOYHOM CMECMU. O3BOASET CBOEBPEMEHHO
M 06€e3 AULLHUX CAOXHOCTEM OBECneyMBATb TEAAT AMOAOHHOM
CMECBIO. [TOAKAIOYEHNE AOMOAHUTEABHOM ONUMK «TlaCTepU3aALMIN
AQET BO3MOXHOCTb BbINMAMBATb TEAAT MOAOKOM.

2.2. Arperart AAs BbINoMKU MOAOAHSKA KPC, cepus «MoaodHoe Takcu — CTaHAap™



OnucaHue: Moao4yHoe TakCK - CTAHAQPT OTAMHMOETCH OT Cepuu
OKOHOM  HAAMYMEM  OYHKLMKM  (ABTOMATHMHECKAS AO3MPOBKAY,
YKOMMAEKTOBCH MUCTOAETOM-AO3ATOPOM, 41O MO3BOASET
COBOAIOAQTb TOYHYIO AO3MPOBKY, MPU PA3AAYE MOAOYHOM CMECH
TEAITAM. ECTb BO3MOXHOCTb MOAKAIOHEHMSA  AOMOAHUTEABHOM
onuum «facrtepmsaumsm.

2.3.Arperart AAq BbiNolKKM MOAOAHSIKA KPC, cepusi tMoAao4Hoe Takcu — Mpemuymn

OnucaHme: MoAo4yHOE TAKCKU — T[lpeMMrym  YKOMMAEKTOBOH
SAEKTPOMPUBOAOM, HTO OBECMEYMBAET CAMOXOAHOE ABUMXKEHUE
arperata m BkAtoHaeT B cebsd BCce PyHKUMM cepum CTAHAQPT.
ECTb BO3MOXHOCTb  MOAKAIOYEHMS  AOMOAHUTEABHOM  OMUMM
«acrepusaumam.

2.4.BAOPUAHT MCMNOAHEHMSA ArperatoB AAA BbINMOMKM MOAOAHSKA KPC: «Moao4dHoe Takcu co
CTALMOHAPHLIM TENAOOBMEHHUKOM)

OnucanHue: Bce 1pu cepmnt MOAOYHOTO TOKCKM MOXHO M3rOTOBMTH
CO CTAUMOHAPHbBIM TEMAOOBMEHHUKOM, BAATOAQPS KOTOPOMY
npouecc nactepm3aumm CTOHOBUTCS OOAEE  TUTMEHMYHDBIM,
MOTOMY  4TO TMO3BOASET M30EXATb KOHTAKTA  MOAOKA C
MOrPY>XAEMbIM  TEMAOODMEHHMKOM, HTO  CHMXKOET  BAMAHME
4EAOBEYECKOro doaKTOpa M CMOCOBCTBYET 3ALLUMTE MPOAYKTA OT
3Arpa3HEHMd.  3a  CYET  YBEAMHYEHMS  MAOLLOAM  KOHTAKTA
TEMAOHOCUTEAS C MPOAYKTOM MPOLLECC OXAQXKAEHMA NMOCAEAHETO
MPOUCXOAMUT 3HAYUTEABHO ObICTPEE TPAAMULMOHHOIO Crnocoba C
MPUMEHEHMEM MOTPY>KAEMOTO TEMAOODMEHHMKA.

2.5.Komnaekc «ddhdoekm» AAf BbINTOMKM MOAOAHAKA KPC

Onucanune: Komnaekc obopyA0BaHMS «Ddodoekn NpeAHA3HAYEH
AN EAMHOBPEMEHHOTO MPUTOTOBAEHMS MOAOYHOM CMECU B
obbeme 600 AUTPOB, 4TO MO3BOASET 30 OAMH MOAXOA HOKOPMMUTb OT
300 A0 400 teaqar. OBoOpyAOBAHME PABOTAET B ABYX PEXMMAX:
«3UM»  m «Moaokoyn.  TIOAHOS  ABTOMATM3AUME  PABOTHI
0B60opPYyAOBAHME. ECTb BO3MOXXHOCTb PEryAMPOBATH MAPAMETPSI
TEMNEPATYPbl M BPEMEHM BbIAEPXKM, YTO MO3BOAIET HACTPOWTb
MHAMBMAYQOABHBIM  PEXUM  pPaboTbl 000OpPYyAOBaAHMA. B coctas
KOMMAEKCA BXOAMT HOACOC BbIIPY3KM MOAOYHOM CMECU U
MUCTOAET  AO3QTOP. bAaroaaps 4emy BbIrpPy3Ka  MPOAYKTQ
NPOUCXOAUT ONMEPATUBHO BE3 CHUMXKEHUI TEMNEPATYPSI.

3. O6opyaoBaHue AAd NepepaboTKM MOAOKA



3.1. BaHHa AAMTeAbHOM nacTepusauumn — BAI, ¢ SIAEKTPUHECKMM HArPEBOM U ABTOMATUHECKUM
GAOKOM YyNpaBAEHUSA

OnucaHue: BOHHO AAMTEABHOM MACTEPU3ALMKM MPEAHA3HAYEHO
AAS HATPEBA M/MUAM OXACKAEHUS MOAOKO MAM CAMBOK, C LLEAbIO
nacTepmsaLmm 1M/ MAM NPUTOTOBAEHMA KUCAOMOAOYHBIX MPOAYKTOB.
BAOK ynpaBAeHMs obecneymBaeT ABTOMATUYECKOE NOAAEPXKAHME
TEMMNEPATYPbl MOAOKQ BO BHYTPEHHEM BAHHE W TEMMEPATYPbI
TEMAOHOCUTEAS B TEMNAOODOMEHHOM pyoaLlke. Ha
TEPMOPETYAITOPE 3AAAIOTCH OMNPEACAIEMAT TEXHOAOTUHECKMM
NPOLECCOM TEMMEPATYPA MOAOKA, MAKCHMMAABHO AO +95C u
BPEMS BbIACXKKM.

3.2.EMKocTHOe 06opyaoBaHue, cepus NMpuemtbie u Pacxoansie emkocTH (MNE n PE)

OnucaHue: MNpruemHble eMKOCTU MPOU3BOACTBA MPEAHA3HAYEHDI
AAS TIPMEMKM M XPOAHEHMI  MOAOKQ, C  BO3MOXXHOCTbIO
NepPeMELLMBAHMS M OXACKAEHMA MPOTOYHOM BOAOM.

PacxoAHble €EMKOCTM NPEAHA3HAYEHbI AAR HOKOMAEHMSA, XPAHEHMUS
M MPUTOTOBAEHUS XMAKOCTEM M CMECEMN CPEAHEM BA3KOCTU B
MULLLEBOM MPOMBbILLAEHHOCTH.

3.3.BAINl - CbipoBapHs

Onucaxnue: ObopyaoBaHUE cepumn «CbIpOBAPHM
NPEAHA3HOYEHO AAS M3FOTOBAEHMS CbIPHOrO 3epHA. [TOAHOS
OBTOMATM3ALMSA MOAQYM BOAbl B PYOALLKY AAS  OXACQKAEHMS
MPOAYKTA B COOTBETCTBMM C 30AQHHBIM GATOPUTMOM U Y4ETOM
BPEMEHU. Harpes NPOAYKTA MPOUCXOAMT 30 CYET HATPEBA BOAbI B
BOAGHOM  pyballke  TOHAMM. HaAAmMYMEe  BO3MOXHOCTM B
MPOMU3BOACTBE  CbIPO  BKAKOYATb  MAM  OTKAKOHMATH  COYHKLMIO
«MacTtepusauman, 4TO MO3BOAIET AEAQATb COPTA CbIPOB M3 He
NAOCTEPU3OBAHHOTO MOAOKA. BCTPOEHHOS MOIOLLLOS TOAOBKQ
obecneymBaeT BbICTPYIO M KAYECTBEHHYIO MOMKY CbhIPDOBAPHM OT
OCTATKOB MPOAYKTA. KOMMAEKTYETCH BObICTPOCMEHHOM MELLIAAKOMN
M MPOAOABHO-MOMNEPEYHOM AMPOU AAR PA3PE3AHUS CryCTKA.

4. TepMOHAKMAKU AASl TEAST

OnucaHue: TEPMOHAKMAKMN AAS TEAAT U3FOTOBAEHBI M3 ABYX BMAOB
MOTEPUAAOB. BEPXHUIM CAOM — HEOMPEH, OCHOBHbIM CBOMCTBOM
KOTOPOro 9BASETCH BOAOHEMPOHULLAEMOCTb. HUXKHMIM CAOM — TKAHb
JOACHEADb, KOTOPAS OTAMYHO MPOMYCKAET BO3AYX. TEPMOHOKMAKM
OTAMYHO COXPAHSAOT TEMAO, 4TO MO3BOASET M3BEXATH CTPECCA OT
XOAOAQ Y HOBOPOXAEHHbIX TEAAT. [TOMOraloT TEAITAM ObICTpEEe
PACTU, TOK KOK >XXMBOTHbIE TPATAT MEHbLLIE SHEPTMM HO OBOrPEB, A
OOAbLLE HA pPOCT. [MOMOHbI YCTOMYMBBI K MEXAHUYECKMM U
XUMMHECKMM  TMOBPEXAEHUAM,  AOATOBEYHbI. OHM  OTAMHYHO
NPOMYCKAKT BO3AYX, HO OBOAQAQIOT BOAOHEMPOHMLLAEMOCTHIO.
PeryAmpytotcs no pasmepy C NOMOLLBIO HEMAOHOBLIX PEMHEN U
MAQCTMKOBBIX KQEMAEHMM.

5. MoioLwme CpeACTBA AAS LLUPKYASLLUOHHOM MPOMBIBKM O6OPYAOBOHMSA



OnucaHne: MHOTOYUCAEHHBIE UCTBITAHMA KOK AQBOPATOPHbIE, TAK
7 NPOW3BOACTBEHHbIE NOATBEPAMAM MOIOLLLME,
AE3MHAOMUMPYIOLLIME CBOMCTBA cpeacts cepumn MiClean C
(eaoys) 1 cepumn MiClean O (KMCAOTQ), BbiLLE YPOBHA AYHLLMX
30pYyOEXHbIX AHOAOIOB. B MX COCTAOB, KPOME LLEAOYHbIX U
KMCAOTHBIX KOMIMOHEHTOB, BXOAIT KOMIMAEKCOOBOPA30BATEAM,

NOHMXXAIOLLLME XECTKOCTb BOAbI 7 NPenaTCTBytoLLME
OBPA30BAHMIO TPYAHO YAQAMMOM HAKMMNKM, HU3KOMNEHHble [1AB
(NOBEPXHOCTHO-AKTMBHbIE BELLLECTBA) Z CNeunaAbHO
CMQ4YMBAIOLLLME KOMIMOHEHTbI,  OBAQAQIOLLME  XOPOLLIMMM

SMYABITMPYIOLLIMMM U AMCNEPTUPYIOLLIMMM CBOMCTBAMM,
MHIMOUTOPbI KOPPO3UM, AHTUCOPDOEHTLI.



