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BBE,UEHI1E 

B JIB3 OH.H11 saaepuiaerca cOOpY)KeHMe CBepXnpOBOAHmerO CMHXpO
TpOHa CTIHH na snepraro 1,5 r3B/ 1 /. Kparrcoe onncaaae ero xpaorenaoã 
cxevrsr npaaeneao B paõore /2 / , 

B HaCTOHI..QeiÍ crarse 06CYJK,lJ,alOTCH pe3YJ1bTaThI IiCnhITaHHH OCHOBHhIX 
3neMeHTOB aaeuraeã xpaoreaaoü CIiCTeMbI: c06CTBeHHo xpaorenaoã 
renaeaoá ycraaonxa KrY-1600/4,5/ 3 / li xpaoreaastx renaeasrxr-rar-acrpa
neH (KrM), CBR3hIBaWIUliX YCTaHoBKY co CnI1HOM. Ilensro McnbITaHIiH 
6hIJlO onpenerreaae xapaxrepacrmc YCTaHOBKIi npa oAHoBpeMeHHoM 
npoaasoncrae xonona M )KM.n;Koro renaa C pa3nlilJHhIM COCTaBOM oõopy
AOBaHIDI B XOnOnH1IbHOM UHKne, onpenenenae TenJ10np1iTOKoB K Kf'M, 
orrraxnraauaa pe)l(HMOB BeAeHIDI OCHOBHbIX npoueccoa ripa OXna)KAeHIiIi 
H KpliOCTaTlipOBaHHIi CnHHa, IiMHTaUHH HeCTaHAapTHhIX M aaapaãasrx 
cMTyaUIiH. 

nYCKOBAfI CXEMA YCTAHOBKH 

I'naaasre Tpe60BaH1iR, KOTOphIM ztonacaa YAOBneTBopRTb nYCKOBaH 
cxesra, - MIDfliM8JlbHOe BpeMR 3anYCKa, 3}COHOMHoe paCXOAOBaHlie 3J1eKT
posneprua H :>KH.U.Koro a30Ta. TIepeKnlOlJeHHR nYCKOBhIX nMHIiH ne )J,on)KHhI 
asrasraars peaxax 1i3MeHeHHH B pe:IKHMe paõorsr YCTaHOBKH. B XO,D,e 
aananoxasrx pa60T aa YCTaHOBKe KrY-1600/4,5 õsrna BBeAeHa B AeHCTBl1e 
npOCTaR H 3rP<t>eKTIiBHaH nYCKOBaR cxevra, ynoaneraopmouiaa 3TMM 
Tpe6oBaHHRM. YnpaBJIeHHe nOTOKaMM OXJIIDK.n,aJOlllero rasa npOH3Bo.n,HT
CR nocpencraora BeHTHneH. I1I, n2 li TI3 (pac.L) , Ilpa rer-meparype 06paT
uoro renaa na BhIXOlJ,e H3 C60pHHKa T > 120 K OTKphlThI BeHTHJIH Il l 
li n2. B HHTepBaJIe 20K < T < 120 K OTKpbIT BeHTWlb TI2, a BeHTH1IH 
TIl M rI3 3aKpbIThI. Ilpa rer-meparype aa asixone 113 C60pHHKa T < 20 K 
nYCKOBRfI cxevra CBOIO pa60TY aaxaauaaaer: aenrans TI3 OTKpbIBaeTCH, 
a BeHTHJlb n2 3aKph1BaeTCR. 

Xon nYCKOBoro nepaona YCTaHOBKH anrnocrpapyer pac.â, Ha, KO
'roposr B 3aBHCliMOCTH 01' BpeMeHH c nasarra nYCKa noxasana resmepa
Typa 06pal'HOrO noroxa rerraa, asrxonamero 1i3 C60pHliKa iKIi,llKOCTH. 
KpHBaR 1 COOTBeTcTByeT ClIYQaJO, xorna nycxoaoã BeHTHnb TIl ne acnorn
ayerca, li OXlIIDK,D.eHHe YCTaHOBKIi aner 6e3 nOAnHBKH )KHAKorO a30Ta, 
r.e, rorn.xo sa cser pa60ThI Typ60AeTaHAepoB, KpHBaR 2 - c nonnaaxoã 
)KH}J,KOro a30Ta. Ilpa 3TOM pa3Hliua B .n;nMTenbHOCTIi HaqaJIbHOH CTa,rJ,IiH 
nycxoaoro nepaona (T > 120 K), C?C?:Qiil";f~~5\ xaca, 

O""CÂhliOW~\\ Kul" 
l' .e. HCnOnb3G
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BaBHe ~KOrO a30Ta npHBO.zJ;HT
 
K coxpauteaaro nYCKOBOrO ne

paona c 7,5 no 5 qaCOB. Ilpa
 
T < 120 K 06e KpHBbIe 3KBH

nHCTaHTHbI.
 

PHC.l. I1pHHQHnHanbH8JI cxesra YCTa zooHOBKH KrY-16oo/4,5 c nomcmonea

HbIMH KpHoreHHhIMH renHeBblMH Ma


rHCTpanHMH (KrM), QHCTepHOH >KH,IJ.


xoro r-erras (UTr) H nYCKOBbIMH
 
BeHTHnHMH 111, 112 H 113. T,IU, T,IJ;2, t.5O
 
T,IJ;3 - rypõoneraanepsr; rr..u -.
 
nopuraeaoâ neraanep; Q - XOJlO,o;o


npOH3BOnHTenbHOCTb (MOIIUlOCTb na


rpeaarena) ; Q1' Q2 - rennonparo

KH K KrM.
 

50
XAPAKTEPI1CTMKM
 
YCTAHOBKM
 

KaK H3BecTHo, npa xpaocra
f 2

THpOBaHHH cBepxnpoBOn~Hx
 

YCTPOHC.TB KpHOreHHaH YCTaHOB

Ka qarn;e Bcero pa60TaeT B
 
KOM6HHHpOBaHHbIX pe:>KHMax,
 

Kr/1	 xorna xporae npoH3BOnCTBa XO

JIOna bnHOBpeMeHHO asrpaõarsr

BaeTCfI aexoropoe !COJIHtleCTBO
 
:>K~KOrO reJIHfI MfI 3anOJIHeHHfI 6e3 HCnOJIb30BaHHfI :>KHnKoro a30Ta, Mbl npennoxarana BO ncex pe:>KHMaX 
xpaocrara HJIH XOJIOnHOrO ra HCnOJIb30BaTh :>KH,[(KHH a30T. B 3TOM cnyuae YCTaHOBKa paõoraer 60JIee 
3006pa3Horo reJIHH MfI YCTOHtlHBO, 06JIerqaeTCfI ynpaaneaae eio. Pacseraoe naBJIeHHe aa BXOne 
OXJIa:>KneHHfI TOKOBBOnOB. .!lJIfI B YCTaHOBKY - 2,5 MTIa. B sxcnepasrearax nOnnep:>KHBaJIOCb 60JIee HH3
onTHMH3aIJ;HH TaKHX KOM6HHH xoe naBJIeHHe - 2 MTIa, nOCKOJIbKY narrsaeãuiee noasnuenae naBJIeHHfI 
pOBaHHbIX pe:>KHMOB aeoõxona asrasmaer rreperpys na 11 cTYneHH xosmpeccopoa H3-3a HenbcTaTOqHOH 
MO 3HaHHe xapaKTepHCTHKH YC repMeTHtlHOCTH KJIanaHOB. CYMMapHWI HOMHHaJIbHafI npoH3BOnHTeJIb

TaHOBKH, T.e. 3aBHCHMOCTH Me:>KnY XOJIonOnpOH3BOnHTeJIbHOCTblO H KOJIH HOCTb xosmpeccopoa 3600 HM3/q. 

qeCTBOM nonyaaeraoro :>KH,[(KOrO reJIHfI /4 / . XapaKTepHCTHKa 1 nonyseaa c nopmaeasne napO:>KH,[(KoCTHbIM ne
MeTOnHKa H3MepeHHH 3aKJIIOqaJIaCh B cnenyromere. TIpH 3anaHHOH TaHnepOM B cTYneHH OKOHqaTeJIbHOrO OXJIa:>KneHHfI H c nBYMfI Typ60

XOJIOnOnpOH3BOnHTeJIbHOCTH, paBHOH MOlllHOCTH aarpeaarena B cõop nerannepasra B CTYneHH npenaaparensnoro OXJIa)K,[(eHHfI (6e3 rypõone
HHKe :>KH,[(Koro reJIHfI, H3MepHJIH CKOpOCTb naneaaa ypOBHfI raaronsnepa, )~ TaHnepa 1, pac.L) . C uemeo OnTUMaJIbHOrO pacnpeneneaaa nOTOKOB 
3KBHBaJIeHTHYIO CKOpOCTH HaKOIDIeHHfI :>KH,[(KOto reJIHfI B C60pHHKe. reJIHH Me)K,[(y OCHOBHOH H Typ60neTaH,[(epHOH BeTBfIMH naBJIeHHe na 
CHHM~H. TOJIbKO TY uacrs xapaxrepacrmca, xoropaa cooraercrayer BXOne B nocneamoio npOCCenHpOBaJIOCb no 1,75-1,8 MfIa. 
paõore YCTaHÚBKH COBMeCTHO co CTII1HOM, T.e. 06JIaCTb npeasrynrecraea B 3TOM cnysae noxasarerra YCTaHOBKH nasce HeCKOJIbKO npeasnna
HO pe<PPH:>KepaTOpHbIX pe:>KHMoB. IOT npoexrasre (paCqeTHWI TOqKa 1850 BT + 50 JI/q), HeCMOTpfI na pa

3 xcnepasrerrransasre xapaxrepacraxa noxasaasr aa pac.S. XOT~ 60TY npa 60JIee HU3KOM naBJIeHHH reJIHfI. 
YCTaHOBKa KrY-1600/4,5 B perppaaceparopaosr pe:>KHMe MO:>KeT paõorars 

'32 

PHc.2. Tesmeparypa ua asrxone ofiparaoro nOTOKa H3 C60pHHKa 
>KHllKOrO renaa B xone nYCKOBoro nepaona. 1 - nycx 6e3 >KHn

xoro a30Ta (BeHTHJlb Il l 3aKpbIT); 2 - nYCK c >KHnKHM &30TOM. 



:>KlmI(OrO rerraa c 0,028 no 0,044 MIla, qTO nonsnuaer revmeparypy KpHO
CTaTHpOBaHHH MarHHTOB na 0,13 K. 

OllPEnEflEHHETEllnOllPHTQKOB 
K KPHOrEHHbIM rEflHEBbIM MArHCTPAflHM 

l'
 
KpHOreHHaH YCTaHOBKa Haxo,nHTCH na paCCTOHHHH "'60 M OT YCKO


parena H coe,nHHHeTCH c HHM ,nBYMH KpHoreHHhIMH MarHCTpanHMH:
 
d = 25 MM - npar-roá rrOTOK, d = 56 MM - 06paTHhIH noroic. KrM
y y
HMeIOT rrpocreãmyro KOHCTPYKUHID rana rpyõa B rpyõe 6e3 oxrrascnae
MhIX 3KpaHOB. BHYTpeHHHe rpyõsr H30nHpOBaHhI 30 cnOHMH r-reranna
3HpOBaHHoro JIaBCaHa c npoxrranrcavra H3 crexnoxoncra. Onopsr - CTeKJIO
TeKCTonHTOBhIe. Texmeparypas]e rcorarreacaropsr H3rOTOBneHhI H3 CHJIh
<pOHHhIX runaaroa. Haaansnr.rã BaKYYM B H30naIJ;HOHHOM npocrpaacrae 
5.10- 2 MM pT.CT. CYMMapHhlH rennonparorc K KrM onpenenanca MeTo,nOM 
cpaBHeHHH xaparcrepacrax (pH<~.4). 3aBHcHMoCTh 1 nonyseaa nna ztpoc

o	 cerrsnoro pe:>KHMa B OTCYTCTBHe ~pKynHIJ;HH :>KH,nKOCTH no KrM. B TOM 
:>Ke peacar-re, HO c IJ;HpKynHIJ;HeH :>KH,nKOCTH rro KrM, nonyseaa 3aBHCHMOCTh 
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flpou38oiJcm8o .}iCUõ",o;eo He. .IfIv 
PHc.3. XapaKTepHCTHKH YCTaH,oBKH KrY-1600/4,5 npa OnHO
BpeMeHHoM npOH3BonCTBe xonona H mH,lJ;KOrO r-erma. 
1 - rropuraeaoã napomWJ;Ko({THhIH neraanep, mH,lJ;KHH a30T, nna 
rypõozieraanepa; 2 - TO me c TpeMH Typ60neTaHnepa~IH; 3
npoccern.nsrã pe)KHM, xerarpe xossnpeccopa; 4 - TO me, TpH 
xovmpeccopa. 

Xapa«TepHCTHKa 2 COOTBeTcTByeT paõore C nopunrensn-r napoacan
KOCTHhIM. nerannepora, TpeMH rypõonerannepasia B CTYrreHH rrperrsapa
rerrsaoro oxnaacneaaa H C :>KH,nKHM a30TOM. B 3TOM crrysae xonononpo
H3BO,nlITenhHOCTh YCTaHOBKH CHH:>KaeTCH npnwrepno na 250 BT, qTO 06'hHC
HHeTCH He,nocTaTOqHOH nporrycKHoH crroc06HoCThID rrepBoro Typ60,neTaH
nepa, B peayrn.rare xero ne ynaerca oõecnevarr, onravransaoe pacrrpenerre
HHe rrOTOKOB cxcaroro reJIHH npa pacxone 3600 HM3 fq. 

Xapaxrepacrmca 4 nonyseaa 6e3 nopnmeaoro napoacamcocrnoro 
zteraanepa, r.e. B ztpoccerrsaowr peacasre. Ilpa TaKOH paõore rrOKa3aTeJIH 
YCTaHOBKH cJIa60 3aBHCHT OT Toro, BKnIDqeHhI rra B cryneaa rrperraaparens
aoro OXna:>KAeHHH TpH rypõoneraanepa (CBeTJIhIe TOqKH) HnH zraa (TeM
nsre TOqKH). 3nl xapaxrepacraxa pacnonaraerca na 850--900 BT HH:>Ke 
nepaoá, r.e. OCTaHOBKa napoacazncocrnoro nerannepa CHH:>KaeT xorrono i) 
rrpoasaonrrrensnocrs rrosra annoe. ,UnH QJOpcHpoBaHHH YCTaHOBKH npa 
paõore B ,npOCCeJIhHOM peacavte MO:>KHO rro,nKJIIOqHTh peaepaasrá rcor-mpec ',~ 
Cop, YBeJIHqHB pacxon renaa no 4800 HM3/q. Xononorrpoaaaoznrrensaocrs 
npa 3TOM B03paCTaeT nparaepao na 400 BT, onaaxo BKJIIOqeHHe nonon

HHTenhHoro xovmpeccopa rrpaaonnr K YBenHqeHHIO ,naBneHIDI B C60pHHKe 

4 

2, TOqKH Ha KOTOpOH pacnorrararorca HH)i(e HCXO,nHOH KpHBOH. Pasaocrs 
opnnnar COOTBeTCTBeHHhIX TOqeK pasaa CYMMapHOMY rennorrparorcy 
K KrM H COCTaBnHeT '"350 BT. B ,nanI,>HeHllleM B MeCTe aaxorrs-
IJ;OBKH KrM õsm YCTaHOBneH TepMOMeTp, qTO H n03BOJIHnO 
onpenernrrs rennonparoxa pasnensao K rrpHMOMY ('"110 BT) 

O.8m • 
f2O{J 

• I I I -L__ -----.l- I _ I _-..J 

10 '10 60 80 100 fiO filo 160 
fipouJ8oi1cm6o ~o Ik. ft/v 

PHcA. Orrpenenenae TerrnOnpHTOKOB K KpHoreHHhIM renHeBhIM 
Mar.HcTpanHM MeTonOM CpaBHCHHR xaparcrepacrnrc. 1 - npoc
censasrá pe)KHM 6e3 QHpKynRQHH renaa B KrM; 2 - TO xce, 
c QHpKynHQHeH mHnKOCTH B KrM; Ql + Q2 - cYMMa Tenno
nptrrorcon K KrM. • 
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H 06paTROMY nOTOKY ("" 240 BT). B cpenaesr y,nenbHblH rennonparox 
B KrM, OTHeceHHblH K nOBepXHOCTH BHYTpeHHeH rpyõr,r, COCTaBnHeT 
,.." 17 BT/M2 . 

HcrrOllb30BAHHEBY~EPHOAEMKOCTH 
C 3AIIACEHHbIM )l(H,lJ;KHM rEJlHEM 

B nepaon aanycxa xpaor-eaaoã CHCTeMbl pedipaaceparop napany c 
npoH3BonCTBOM )KH,nKorO renaa nonscea KOMneHCHpOBaTb TennonpH
TOKH K KpHOCTaTY H Tpy60npOBO,naM. ECTecTBeHHo, sro orpaaauaaaer 
CKOpOCTb HaKOIDIeHHH iKHJJ,KOrO renaa B KpHOCTaTe. Ilepaozr 3anYCKa 
MO)KHO COKpaTHTh, ecrra aa KOHellHOH CTa,nHH HCnOnb30BaTb sapaaee 
aanaceaasrâ )f(}f,1lKHH rerraá. 

LVUI XpaReHHH sanaca iKHJJ,KOCTH npennorraraerca HCnOnb30BaTh nse 
I{HCTepHld UTr-O,5/0,7. Flponeccsr nepenaanasaaaa iKHJJ.KOrO rerraa 
H3 c60pHHKa ycranoaxa KrY-1600/4,5 B UHCTepHY H 06paTHo xapaxre
PH3YlOTCH rpa4JHKaMH na pac.õ. 06e xpassre norryseasr B pe<PPIDKepaTOp
HOM pe>KHMe OpH xonO,nOnpOH3BOnHTenhHOCTH oxorro 1200 BT, xorna 
B HCXOJlHOM COCTOHHHH ypoaeas JKHJJ.KOCTH B C60pHHKe õsm nparcra
qecKH cTa6HJIH3HpOBaH. H3 pHCYHKa BHJJ.HO, qTO nononaeaae xpaoreaaoã 

,	 CHCTeMbl )KIUtKHM reJIHeM aauacrepnsr senocs co CKOPOCThro .....,825 nl«, 
a 3MHBKa UHCTepHbl - co cxopocrsro .....,900 n/ ll. 

~ -i
~ 

I: 
"o 

J5 fO 

Pac.5. Konauecrao renas B c60pHHKe KrY-1600/4,5 
B xoae nepell8B1IHB8HHH )l(HAKOCTH B UlfCTepHY UTr ( 1) 
H o6paTHo (2). 

6 

8PftHQ. /lfCJ14 

s tO f5 lO 15 so 

11 

TaI<:HM 06Pa30M, sanacenasrã renaã B KOnHqeCTBe ....., 1000 n .aa KOHeq
HOH CTa,nHH npouecca sanycxa CHCTeMbl MOiKeT õsrn, asmaanea H3 U;HC
TepHbI aa 1,5 -;. 2 'laca. 

l' 

~ 
l 

.1 BhIBO,lJ;hI
11 

Ha YCTaHOBKe KrY-1600/4,5 npa paõore c ,nBYMH rypõoneraanepa
:1' MH, iKH,nKHM a30TOM H nopmaeasnr napOiKH,nKOCTHbIM neraanepoxr 

I 
p;OCTHrHYTbl npoercrnsre noxasarerra (1850 BT + 50 stl« iKHJJ.KOrO rerraa) .'Í 

~	 B COCTaBe xpaoreaaoã CHCTeMbl CllHHa npa rennonparoxe K rpyõonpo
Bo,naM 400 BT (c Y4eTOM nononaarensasrx rpyõonpoaonoa, CBH3blBaID
mnx xpaoreaasre MarHcTpanH co CllHHoM) H cõpoce 70 sil« iKH,nKoro 
reJIHH xepes TOKOBBO,IJ,bl YCTaHOBKa MOiKeT CKOMneHCHpOBaTb nononaa
TenbHblH TennonpHTOK no 1400 BT. PeiKHM' c rropmaeasrvr napoaonncocr
HblM neraanepora uerrecooõpasao acnornaoaars npa aaxonneaaa iKH,nKoro 
renaa B xpaocrare CllHHa, aarrarxe MarHHTOB TOKOM H naone YCKopHTe
na B peiKHM. B nYCKOBOH nepaon nenecooõpasno sapaaee 3anaCTH ~
KHM renaã B 6y<pepHOM eMKOCTH [(Tr-0,5/0,7 c TeM, qT06bl acnonsaoaars 
ero ,nnH YCKopeHIDI npoueccon OXJI~eHHH H 3anHBKH KpHOCTaTa 
CllHHa. ,lJ;nH CTaD;HOHapHblx ycnoaaã, B03MOiKHO, õyner ,nOCTaTOqHa xo
nononpoaaaonarensnocrs YCTaHOBKH B npoccerrsnora pezcasre, npn 
KOTOpOM ,nonycTHMblM TennonpHToK K remno B xpaocrare CllHHa COCTaB
rraer 500 BT. Ecna ace iKe OKaiKeTCH, qTO xonononpoaaaonarensaocrs 
Mana, MOJI\HO <POpCHpOBaTb YCTaHOBKY nonxmoueaaera peaepnaoro KOMn
peccopa, qTO n03BonHT CKOMneHCHpOBaTb rennonparox B 900 BT H oõecne
qHT aopsransaoe KpHOCTaTHpOBaHHe CllMHa nazce npa nsrxone H3 CTpOH 
napOJKHJJ.KOCTHoro neraanepa. 

TaKHM 06pa30M, BHeIllHHH KpHOreHHa.H CHCTeMa nonroroaneaa K 
npOBe,neHHIO xpaorenasrx HCllblTaHHM CllHHa. 
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PYKonHCb nocTYl1HJIa B H3,naTenbCKHH ornen 
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HET nH nPOEEnOB B BAWEA EHEnHOTEKE? 

8bl MOlKCTe nony'lHTb nO nOtlTe nepC'lHCnCHHbJC HHJKC KHHrH, 

ecnH OHH He 6blnH 3aKa3aHbl paHee. 
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Pa)'D'l'Uiol ~ JICDioiT8HJiil BB8WIIeA I<piiOn!lllloi 
CIIC'I'eMW IUIII CIM!pUipOBo,lUDilero CHHXpoTpOHil CllHH 

~ pe3YD'l'Uiol JICDioiT8HJiil 3JI8MeHroB BRemaeA IICpiiOI'tHJIOI CIETe

Mioi.IUIII C1111pD1p011CW1 CHHXpoTpOHa CI1HH. 
PaccMo'rpeaa JI)'CKOBIUI aeMa pecllpBlltepaTOpa, o6ec:neoumuoiQa aa&mee 
~ JIIIOMaeRHe nycxoaoro nepacma. OpiiiiOJUlTCJI 3~ 
~ )'CTUIOBJCH ICI'Y-1600/4,6 npH OJUIOBpeMeiDIOM DpOIIDOAC'rBe llODO

• • lDIIIKGI'O I'8JIIIIL Xapuc'repiiCTHICH CHilTW B pa3JIJRHia JCQ~ COC1Ua 

~: c QocceneM • aapolKIUIJ(OCTHhlM ~. aa IUI)'Z • 1pa 'IJP
~ B C1')'lleBII. npe.uaptrreJJW~oro OXJWIQl~. OripueDeHw TellllollpriO
JQI Kc Jq11101'81D1io1 I"88IBaaaaM M8I'IIC1'piUJJI o6mel MHBoA OKOJIO 160 MftJIOB. P.,. 
0101p111a 803M0llllloeft acnom.soB8HBR B Ka118Cme 6)'tllepaoA 8IOCOCTII QIIC'Iepllll 
~ l'MIUI llTI'-0,6/0,7. ()QeHC!Hiol JlORyCTHMlole TeJJJIOnpiiTOJQI 1C liiiWCOM)' 

....... • CllHHe, Dp11 KOTOphiX MO*HO o6ecnetum. Hll,lleliCH08 ICJIIIOC1'ftllllCII1111118 

.... .. 1'08. 

PatiOTa BWIIOJIHeH8 • Jia15opaTopHH BJoiCOICHl[ 3HeprHI OHHH. 

II'-~0 IIIICtlnyla IQlepllllllt IICCIJtAOUIIIII.II,y&q 1986 

DepeaoJl O.C.Baaorpeawoa 

~N.N.etal. 8-88-388 

a.ulta of PrelimiDary Teltl of An Extemal C!y()genic System 
for tbe SPIN SUperconduc:ting Synchrotron 

a.wtl of testing elements of m eDema! cryopnic S)'deDi for tbe SPIN lllper
.caadllctilll I)'JIChrotron ue dilcualed. A cooJint circuit of tbe ~ II COIIIIidend · 
)JIVridiDf tbe mOlt effective performance of cooling. Experimental cluacllerll&ici of 
tbe K-GU-1600/4,6 cryopDic bellum ~frilentor ue pn!II8Dted b llmultiulebai JIIQ
duc:tioa of cold and liquid helium. The cbalaclerlltiel ue tUeD for difteNDt caalliua
tiona of tbe equjpment: with a throttle and a lteuDJiqukl npantioa eDfiDe, OD two 
aDd tbne \utboupaDden at the 1tqe of prelimiswy cooliDc.-1rilll ad without tbe 
1118 of liquid llitzopn. Heat flows to tbe cryopnic helium tabiDp with a total Jeaath 
of 160 m ue detenninecl. The pclllibility of Ulint TaG-0,1/0,7 liquid bellum taak 
• a buffer capacity ia CCinlidered. ADowable heat l1owa to tbe liquid bellum ill SPIN 
... amated at which reliable refrilmatioo of tbe IJUIIII8t can be acbiend. 

The inwdiption baa been perfonned at the Laboratory of Hilh Baeqiel. mm. 
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