*r/ql |

‘\ / £5

www.msht.ru

KPVIOrEHHOE ”
BAKYYVIHOE OBOPYOOBAHVE
SHI CRYOGENICS (cLuAaA-AanoHmA)



K*&

OMMAB/IEHUE P

O KOMI@HMM ettt s e s e e e e e e e e e e e e e e e e eeeeaaeeaeeens 3
OB LLNE CBEIEHMA .vvvveeeeeeereerrretiieereereerrersasaeetesessssersaiaeesessssssssnnsesessessssssnrsseseseens 4
BaAKYYMHDBIE KPUOHACOCD .. ceuuuiiiiieeitiieeetuieeeuaeeessieeesanesesnnaasssnnsessnesesnneesssnnsesnnns 5
Pedpurkepatopbl ANA OXNAKLEHNUA KPUOIKPAHOB ....euvvrrrrireeeeeeeeeeeereeesesisnssssnsenes 7
Pedpurkepatopbl Ha TemnepaTypHbIM YPOBEHDb 10K .. ....eeviiiiiiiirieiciee e 10
[ByxcTyneH4yaTble pedppukepaTopbl Ha TeMnepaTypHbIN ypoBeHb 4K .............. 14
Pedpurkepatopbl Ha 6a3e NY/IbCALUOHHOM TPYObI .....ccvvvereieereeeeirririiieeeeeeererennns 17
J1a00PATOPHDBIE KPMOCTATDBI.ceeeerrerruunieeereererresrnnniaeeeeeeresnssnnneaaseesesssnssnnaeesesessssnnes 20
[€N1MEBBIE KOMIMPECCOPDI .uevrvreeiernnererrurernneeeruaerrseerernnaesrsseresseseensaseesnnseesseseens 21

MSH

Techno




e O romnAHUH

SHI Cryogenics Group ABAAETCA OQHUM U3 MUPOBbLIX TNAEPOB
no NpPou3BOACTBY KpuoreHHoro obopyaosaHua. B eé coctas Bxo-
OWT noapasgeneHne KomnaHum Sumitomo Heavy Industries Ltd
(AnoHuA), 3aHMMmaloWMeca NPOU3BOACTBOM KPUOTEHHbIX
MaLUMH 3aMKHYTOrO LMKNQ, a TaKXKe amepuKaHckaa ¢upma APD
Cryogenics (CLLUA), ussecTHeliwero B MMpe NpomM3BoauTeNA KPUO-
reHHoro obopyaosaHua. XonguHr SHI Cryogenics cneymanusunpy-
eTcA Ha pa3paboTKe MHHOBALMOHHBIX PEeLIeHUI No KPUOreHHOMY
OX/IAXAEHUIO ANA Pa3NnYHbIX 06nacTeid HayKU U TeXHUKK. B yac-
THOCTM, 0bopygOBaHME KOMMNAHWUK LUMPOKO UCMOMb3YeTCA B NO-
NlYNPOBOAHUKOBOM NPOMbILLIEHHOCTU, KOCMUYECKUX UCCnenoBa-
HUAX, B YCTAHOBKAX ONTUYECKOrO HaMNbIAEHUA U Me4nLUHE.

Ye 6onee 50-tn net SHI Cryogenics 3aHMmaeTca NpousBo-
[OCTBOM M NMNOCTaBKOM BbICOKOKa4e€CTBEHHOIo KpMoreHHoro obopy-
[OBaHUA, a OTAENbl UHXEHEPHOro MPOEKTUPOBAHMA KOMNaHUU
yaenatoT ocoboe BHUMaHMe MHHOBaLMAM B 061aCTU KpUOTeHHbIX
TEXHO/I0MMiA, YTO NO3BONAET pa3pabaTbiBaTh BaKyyMHble KPUOHa-
cocbl U pedpekepaTopbl € HENPEB30OMUAEHHBIMU TEXHUYECKUMU
XapaKTepuctukamu. B gononHeHne K KpMoHacocam 1 Kpuoped-
puxKepaTopam Ha 3amMKHyTOM UuKne M’modopaa-MakmaroHa Ha 4K
n 10K, SHI Cryogenics COBMeCTHO C MapTHepamu-npou3BOAU-
TENAMM BbINYCKaeT pedpuiKepaTopbl Ha 3aMKHYTOM LMKAE NY/Nb-
CauMoHHOM Tpybbl, oxnaguTenu paamnauMoHHbIX 3KPAHOB, a Tak-
e nabopatopHble KpuoctaTbl. KomnaHua Im3c3iy TexHo ABNA-
etca oduumanbHbiM annepom komnaHum SHI Cryogenics Ha Tep-

putopum Poccuu.
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OBLUME CBEAEHMA P
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Pedpukepatopbl komnaHum SHI Cryogenics OTAMYHO 3apeKomeH,0BaNu ceba Ha pbIHKE KpUoreHHoro 06-
Opy[oBaHUA KaK BbICOKOMPOM3BOOMTENbHbIE U HaAeXHbie KpuomMalmrHbl. OHM HaWK LWUMPOKOEe NpMMeHe-
HUe B pasNn4HbIX 061acTAX HAYKM U TeXHUKKU. MawuHbl cepumn CH NpUMeEHAIOTCA Kak OCHOBHOM KOMMOHEHT
O17 BaKYYMHbIX KPMOHACOCOB, a TaKMKe UCNOo/b3YIOTCA NPU Npou3BoacTee noaynpoeogHukos. Cepus SRDK,
Bnepeble npeacrasneHHan 8 1995 rogy, obnagaer WMPOKMM AMaNa3oHOM XON040NPOU3BOAUTENBHOCTEN K
NOKa3bIBaeT OT/IMYHbIE XapPaKTepPUCTUKM BHE 3aBUCMMOCTU OT OPUEHTALMW MALLMHDbI B NpocTpaHcTBe. Mawwu-
Hbl cepun SRDK 6narogapa cBOMM KNHOYEBbIM LOCTOMHCTBAM HalIu NPMMEHeHue He ToNIbko B obopyaosa-
HUMW HA OCHOBE CBEPXNPOBOAALLUX MAarHUTOB, HO U B APYrMX 061acTAX MPOMBbILLNIEHHOCTU U HayKK. Kpuoped-
pwxepatopbl SHI Cryogenics NOCTaBAAKOTCA KaK OTAE/IbHO, Tak M B KOMMJIEKTE C BbICOKOTEXHO/I0TMYHBIMM
Komnpeccopamu.

KPUOMALLUUHA UNTU KUOKUUN XNAOATEHT?

lennit Ha cerogHAWHUIA AeHb CTAHOBUTCA BCe Bosiee 4OPOrocToALMM BELLECTBOM, TaK KaK ABNSAETCA pea-
KMM M UCYE3aOLWMM NPUPOAHLIM Cbipbem. Npon3soanTenu YCTPOMCTB Ha CBEPXNPOBOAALLMX MarHuUTax no-
CTOAHHO ULLYT NYTU ONA CHUKEHMA U34EepKeK NpU aKcnayaTaumMm obopygoBaHus. B cBA3M € 3TUM, UmeeTcA
TEHAEHUMA K 3aMEHE XXUAKOTO re/InA MEXaHUYECKUMMU KpMOMaLLMHaMu. Kpome Toro, KpromalumHbl obecne-
4YMBAIOT PAaboTy BbICOKOTEXHONOMMYHOTrO 0bopyAoBaHUA, TPEOYIOWEro OXNaXKAEeHUA 0,0 KPUOTEHHbIX Temne-
paTyp B yCNOBUAX HEBNaronpUATHOW OKpPYKatoLel cpeapl.

OCHOBHbIE AOCTOUHCTBA KPUOMALLUH SHI CRYOGENICS

Hu3kaa TemnepaTypa Ha KaXK4oM CTyrneHu pedpukepaTopa

LLInpoKKi1 AManasoH xoN040Npon3BOAUTENBHOCTEN

MpocToe ynpasneHue

PaboTa mawmHbl npu 11060M NONOKEHUE KPUOTONOBKMU

KomnakTHble rabaputbl

BO3MOXHOCTb MCNO/Ib30BAHMA B COCTABE KPUOCTATOB M APYroro sKCnepumeHTanbHoro 06opyaoBaHus
OnuntenbHble cpoku paboTbl 6e3 TexHUYecKoro obcny»KuBaHma

BYAVLLEE NOKONIEHWUE OEOPYAOBAHMA

KomnaHua SHI Cryogenics BegeT pa3paboTKy HOBOro NOKO/IEHUA MALLMH 1A OXNaXKAEeHUA PaANaLLUOHHbIX
3KPaHOB, C Y4ETOM NepesoBbIX TEXHONOTUIA. [IPOU3BOAUTENN MEAULIMHCKUX U HAYHHBIX aHANUTUHECKUX CUC-
Tem Ha 6a3e cBepxnNpoBOAALWMX MarHUTOB NpoAo/KaloT paspabaTbiBaTh 060pyAOBaHUE, KOTOPOE CMOXKET
obecneynsaTtb 0AHOPOAHOE M CTabUIbHOE MAarHUTHOE None ANA NoNy4YeHUA U306parkeHMUA BbICOKOTO Kayec-
T8a. KomnaHus SHI Cryogenics Mcnonb3yeT MHOTONETHUI oNbIT paboTbl COBMECTHO C NPOU3BOAUTENAMM Ta-
KUX CUCTEM ANA YAYHLLEHWA CYLLECTBYIOLLEA TEXHONOMMKU 3aMKHYTOro Luukna Mmeodopaa-MakMaroHa, Hapaay
C BHEAPEHUEeM NoCNeQHUX AOCTUXKEHN TEXHONOTUI NYNbCaLMOHHOMN TPyObl Ha TemnepaTypHOM yposHe 4K.
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<« BAKYYMHbDbIE KPUOHACOCH!I

BakyymHble KpuoHacocbl cepun Marathon® 66111 cneupnanbHo paspaboTaHbl 4NA BbICOKOBAKYYMHbIX NPU-
MEeHEeHMUI. ITU YHUBEPCaNbHbIE CUCTEMbI HAXOAAT CBOE NPUMEHEHUE KaK B HebonbLIMX Hay4YHbIX NabopaTopu-
AX, TaK M B MacCOBOM Npou3BoacTee. [[poM3BOACTBO NONYNPOBOAHUKOB, NIOCKUX SUCMNEEB, UCNLITAaTE/IbHOIO
06opypoBaHUA, CONHEYHbIX bBaTapeit, a TakKe Pas/IMYHbIX HanblIUTEbHbIX YCTAHOBOK, NPeAbABAAET BbICOKUE
TpeboBaHuA K 3dHEKTUBHOCTU M HaaeXKHOCTU 060pyA0BaHMA, NPU MUHUMA/IbHbIX IKCMIyaTaLMOHHBIX 3aTpa-
Tax. KpuoHacocbl Marathon CP ¢ ycnexom npumeHAIoTCA BO BCEX YKa3aHHbIX 061acTax.

MogenbHbiN paa, KpnoHacocos Marathon CP —
3TO 8 BapUaHTOB UCMONHEHMA C AuameTpom dnaH-
ua ot 200 ao 500 mm. CTaHAapTHbIW MoAeNbHbIM
PAA4, U HAcocCbl C ManoW NPOW3BOLAUTENIbHOCTBIO
UMEIOT cnegytowme Tunopasmepbl GpiaHUEB: 3TO
ANSI, ISO u CF. UmeeTca TakKe BO3MOMXKHOCTb Bbl-
6opa py4HOro UM NONHOCTbIO AaBTOMATUYECKOro
ynpasneHus.

Hacocbl Marathon® npocTbi B 06CAy»KUBAHUMW.
Pabotbl ocyuwecTensaioTcs 6e3 HapyweHUa BakKy-
YMa 1 IeMOHTa)Ka Hacoca C BaKyyMHOM Kamepbl.
B pe3ynbTaTe, yBE/IMUMBAETCA BPEMA NPOLYKTUB-
HOM paboTbl Hacoca, U YMEHbLUAeTCA CTOMMOCTb
3KcnayaTauumu.




KOHTPONJIEPbl KPUOHACOCOB

KoHTtponnepbl MCC no3BonAOT NONAHOCTbIO aBTOMATU3K-
poBaTb paboty HacocoB Marathon®, ucnonb3ya xocT-
KOMMNbIOTEP U NPOTOKOJ, CTaHAAPTU30BaAHHbIA B NPOMbIL-
neHHoctn. Ecnm Ha Bawem npepnpuATUM HET XOCT-
KOMMbOTEpPa, AONONHUTENbHOE NPOorpaMmmHoe obecneyeHue
NO3BOJIUT UCNO/Nb30BaThb 06bIYHbIM KOMMbIOTEP C ONEepaLMoH-
Hoi cuctemor Windows. Mcnonb3oBaHWe KpMOHACOCOB
Marathon® ¢ KoHTponnepamu MCC no3BonseT 3HaYnTeNbHO
COKpaTUTb Bpemsa npoctona obopyaoBaHMA MexKay Npou3BO-
ACTBEHHBIMU LMKNAMKU, YMEHBLIUTL ANUTENBHOCTL NPOU3BO-
[OCTBEHHOTO LIMKNA U CYLLECTBEHHO NOBbLICUTL 06Lyt0 apdek-
TUBHOCTb NPOLLECCA OTKAYKM.

TEXHWYECKWE XAPAKTEPUCTUKU

CKOpOCTb |Boap,yx | 1500 |1800 | 3060 |3600 |4800 |9700 | 1500 | 3300 |

OTKa4KH

(n/cex) | Bona | 4200 | 4200 | 6300 | 9560 |17,300|29,100| 4000 | 9500 |
|Apr0H | 1250 | 1500 | 2500 | 3100 | 4100 | 8300 | 1200 | 2700 |

| |BOA0p0A | 2300 | 3000 | 5000 | 7300 |12,000|14,000| 2200 | 6000 |

MNponyckHaa A AproH

cnocoﬁﬂocrbl(Top-nICEK) | 11.0 | 11.0 | 11.0 | 12.6 | 11.4 | 11.3 | 8.9 | 8.9 |
AproH

| |(cw’/mmn) | 870 | 870 | 870 | 1000 | 900 | 900 | 700 | 700 |

flpouseopu- |‘f,‘§[,°{'x10_5 rop| 1200 | 1600 | 1600 | 3100 | 5500 | 6000 | 1000 | 2000 |

(cTanpapT- B

IHb|e;||.-|-|-pb|) |I18ﬂ05r})(?.%—6T0p| 25 | 25 | 25 | 50 | 50 | 33 | 12 | 30 |

[MapameTp BK/OYEHNA 220 | 220 220 650 | 500 | 400 150 150

|(ropp-nwTpbi) I I I I I I I I |

IBpEMﬂ oxNaaeHus (MuH) | 75 | 110 | 110 | 90 | 135 | 190 | 120 | 150 |

zzt;ﬂ:aﬁ |ANSI | 6" | 6" | - | 10" | - | 20" | - | - |
| ISO | 200mMm | 200MM| 250mMm | 320mMm | 400mMm | 500MM| - | - |
[onflt |10 [ 10" | - | - | - | - | 23 | |

- - 1 - |

o |- | -]

| 10" | 10" | -

noas0P KOMMPECCOPA A/11 KPMOHACOCA

HC-4E1

HC-8E4

F-70

CSBT-61D
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<@ PEOPUXEPATOPDLI ANnA OXNAKAEHUA KPUOIKPAHOB

SHI Cryogenics MmeeT orpomHbli4 onbIT pa3paboTku
pedpuKepaTopoB AN1A OXNAXKAEHMA 3ALUUTHBIX KPUOIK-
paHOB CBEPXMPOBOAALLMUX MAarHUTOB, CPeACTB MegULNH-
CKOM [OMarHoCTMKM, CMEKTPOMETPOB AAepPHO-MarHuT-
HOro pe3oHaHca M KpUocTaTos. Ycnex KOMnaHUM B 3TON
061aCTM OCHOBAH Ha UCNO/Ib30BAHUU NEePEeaO0BbIX TEXHO-
NOrui, KoTopble obecnevymnBatoT BbICOKYH HaAEKHOCTb,
B COYeTaHMU c robanbHOM CTPYKTYpOM noaaepKKku. LLn-
POKMIA ACCOPTUMEHT ABYX- U OAHOCTYNEHYaTbIX pedpu-
YKepaTopoB NO3BOAAIOT NOAHOCTbIO MOKPbLITb AMana3oH
OT TEMNepaTyp XUAKOro a3oTa 40 XKMAKoro renuns. UHxe-
Hepbl KomnaHuu SHI Cryogenics pa3paboTtany KpMoKy-
nep Ha TemnepaTypHbIi yposeHb 10K ¢ MakcumanbHoOWM
xonoponpoussogutenbHoctbio 110 BT (77K) Ha nepBoii
CcTyneHwn. Takan yCTaHOBKA Ha CErOAHALHWI AeHb ABNA-
€TCA O4HOM U3 CaMblX NPOU3BOAUTENBHbIX CPEAN KpUo-
MalUWH, OCHOBAHHbIX Ha 3aMKHYTOM LMKNEe OXaaxkae-
HUA.

OCHOBHBbIE
OBZNIACTU NPUMEHEHUA

MeAanunHCKaa TeXHUKa
OxnakaeHue 3KpaHOB PaAnOoTENIeCKOMNOB

o
o
® CneKkTpomeTpbl A4ePHO-MAarHUTHOIO pe30HaHca
o

OxnaxaeHue paavaLMOHHbIX 9KPAHOB CUCTEM KPUOCTaTUPOBAHUA
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TAB/IMLA XONOA0NPOU3BOAUTENbHOCTEN

CH-210 110 Bt npn 77 K 6.0 BT npu 20 K
SRDK-408S 30 Bt npu 45K 5.4 Bt npu 10 K
SRDK-408D 31 Brnpn 40K 1.0Btnpu4.2K
SRDK-415D 35Btnpu 50K 1.5Btnpud.2K
SRDK-305D 15 Bt npun 40 K 0.4Brnpn4.2K

Kpuopedppukepatopbl SHI Cryogenics KOMNNEKTYIOTCA BbICOKOTEXHONOMMYHbIMMU KOMMPECCoOpamm C pasHo-
06pa3HbIMKM XapaKTEPUCTUKAMMU, NOTHOCTbIO YAOBAETBOPAOWMMMN TPpeboBaHUAM 3aKa3uMKa NO BBOAY B IKC-
NAyaTaumio KPUMOreHHoM cuctemsl. NepuoanyHOCTb TEXHUYECKOro 06CNyKUBAHUA KpMocucTemMbl B BonbLum-
HCTBe cnyyaeB cocTaBnseT ot 20000 ao 30000 4yacoB, 4TO NO3BOAAET cHUTaTb pedpuKkepaTopbl SHI oagHMMK K3
CambIX HaAEXHbIX OXNlaguTenei Ha 6a3e 3aMKHYTOro LKA OXNIaXKAEHUA.

CBOAHAA TABIMLUA COBMECTUMOCTHU KOMMPECCOPOB C TUNOBbIMW MOAENAMU KPUOPE®PUEPATOPOB

F-70 ®

CSBT-71A o ® ®
CSBT-71C o o o
CSBT-71D ® o ®
CNA-31C ®
CNA-31D ®
CNA-61C o o o
CNA-61D ® o o

Bonee nogpobHble XxapaKTEPUCTUKM Bbl MOXKETE NOCMOTPETL B CBOAHOM TabauLe AMHENKU pedpuiKepaTo-
POB ANA OXNaXKAEHWA KPUOIKPAHOB.
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3dKYYMHbBIX KPNOHdCOCax viaratnon™, MMernuwmx wnpo-
7 AWana3oH nponssoanTenbH oCTeMn.

Pedpwukepatopbl SHI Cryogenics Ha TemnepaTypHbIi
yoBeHb 10 K 1 BbiLwe N0O3BONAIOT CHA3UTb 3aTPaTbl Ha 06-
Iy»MBaHMe KpuoreHHoro obopyaoBaHUA B HECKO/IbKO
13

A NTPUMEHEHUA
MwuKpockonus
Mpoun3BoAcTBO NONYNPOBOAHUKOB

buonormnyeckmne nccneposaHmA














































