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Hanaxarop ypOBHH ~Hnxoro renas 

npencraeneHbl peaynh1'81'bl HCCnenOBSHHH yrOflbHblX COnpOT<IBneHHH ~lHp-

E
bl • Annea-Erenna• c TO'IKH apeHHH acnonbaoeaHHH ax B xaqecree naT'IHKOB 

pOBHH ~Hnxoro renas. DaHbl peKOMeHnaUHH no Bbl6opy naT'lHKOB. npaseneHLI 
neKTpOHHble CXeMbl HHnHKSTOpOB ypOBHH C yroflbHblMH ConpOTHBfleHJI SIMH, npH 
eHHeMblMH B KpaoreHHOM ornene na3 OH RH. 

Pa6ora BblDOnHeHa B na6oparopHH Bb!COKHX 3HeprHll OM 5H1. 

npenpHHT 061>ennoeHHOro HHCTHTyra snepHblX HCCnenoaanall. Dy6Ha 1979 

Jane 6.k L., Malyuk V.A. 8 - 12104 

Liquid Helium Level Indicator 

The results of investigation of the "Allan-Bradley" carbon 
resistors as to their application as sensors of liquid helium level 
are presented. Recommendations on sensor choice and electronic 
schemes of level indicators with carbon resistors are given. 

'I'he investigation has been performed at the Laboratory 
of High Energies, JINR, · 

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

B HH3KOTeMneparypuofi 3KcnepHMeHTanhHOfi rexHHKe qac

ro ueo6xoaHMO onpeaenBTb nono*eHHe ypoBHB *HaKoro re

nHB. OaHHM H3 MeroaoB HHaHKaUHH ypoBHB BBnBercg Hcnonh-
30BaHHe yronbHoro conpoTHBneHHB ~HpMbi ~Annen-EpeanH" 

B KaqecrBe aarqHKa. ConporHBneHHe aarqHKa, 3anHranuoro 

TOKOM (nepeMeHHbiM HJlH llOCT051HHbiM) H3MeH51eTC51 CKaq

KOM B MOMeHT nepexoaa qepe3 yposeHb *HaKoro renHB 3 a 

cqer H3MeHeHHB reMneparypw aarqHKa BcneacTBHe pa3nHqHg 

K03~~HUHeHTOB TennooraaqH B *HaKOCTH H B nape. ilng pe

rHCTpaUHH H3MeHeHHB COllpOTHBJ1eHHB HCll0Jlb3YIOTCB pa3J1Hq

Hbie cxeMbi, HanpHMep MOCTOBaB cxeMa/ 11 , cxeMa, coaep

*8IIIa51 HCTOqHHK TOKa C M8Jlb!M HMneaaHCOM H aMnepMeTp/2/ 

3J1eKTpOHH851 CXeMa/3/ , nocKOJlbKy H3MeHeHHe COllpOTHBJle~ 
HH51 aaTqHKa OTHOCHTeJlbHO Mano, 3Tii CXeMbl aon*Hbl o6na 
aaTb aOCT8TOqHQll qyBCTBIITeJlbHOCTblO, 

B CB5131i c reM, qro HaM He !i3Becruw aaHHhle o csofi

crsax yrOJlbHWX COUpOTHBJleHHll Dpli HCUOJlb30BaH!IH HX B Ka

qeCTBC aaTqHKOB ypOBHB *HaKoro reJlH51, anSI pa3HhlX BenH

qliH HOMIIHaJlbHOrO COUpOTIIBJleHHB II MOWHOCTH aaTqHKOB 6hl

Jlli llpOBeaeHhl 3KCnepHMeHThl, pe3yJlhT8Thl KOTOphlX llpHBe

aeHbl HU*e• 

nn51 Ha6opa conporu~neHHll Annen-EpeanH onpeaeneHhl 

3aB!ICHMOCTH naaeHii51 Hallp51~eHH51 Ha COllpOTHBJleHUH npu 

pa3Hhix TOKax B aiiana3oHe or 5 MKA ao 5 MA. HanpSI*C

HHe na conpoT!IBnenuli H3Mepgnocb, Koraa aaTqHK naxoauncSI 

Ha rny6HHe 1 CM noa ypoBHeM *HaKoro renuSI (BenHqliHa 

nanpSI*eHH51 U*) u Koraa aarqHK naxoauncSI ua BhlCOTe 
} CM Haa ypOBHeM *HaKoro reJ1H51 (BenHqHH8 H8llP51*eHHB 
un ) • B KaqeCTBe napaMerpa, xapaKTepli3YIOWero aaHHOe 
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corrpoTusneHue c TO'IKU 3peHUH ucrronb3osaHHH ero s Ka

qecTse Jl8T'lUKa ypOBHH, 6bll18 rrpUHHTa pa3HOCTb L\U = U iK -Un 
rrpu OllHOM If TOM /Ke TOKe, 

M crrbiTbiBanucb corrpoTusneHuH 46, 56, 100, 150, 220 OM 

C HOMUHanbHOll MOIUHOCTbiO 0,125 BT If CO!lpOTHBneHHH 46, 

150, 220, 410, 510, 1000 OM c HOMHHanbHoti :-..wruHoCTb!O 

0,25 BT. ilnH rrposeJJeHuH HCITbiTanui"I 6hrn H3roTosneH rrpocTc 

WTOK C llBYMH UHJlUKa TOpaMH ypOBHH (Hall HC!Ib!T~,mae!\Ib:'d 
corrpoTusneHueM u ITOJl Hur,!), o6ecrret.IusafOlllHti OllHIIaKOBbie 

ycnoBHH nposeJleHHH 3KcnepiiMeHTa nnH scex naT'IHKOB, Corr

porusneHaH 6binH 3aiTHTaHbl OT HCTO'l!IHKa ITOCTO'i!I!HOf'O TO-

Ka co CTa6unbHOCTbiO He xyfKe ± 0,01 ·.o, HarrpHfKeHHe Ha 

corrpoTusneHifH !13MepHnocb UlfqlpOBbiM BOJibTMerpoM, H3!\Ie

peH!fe ITpOH3BOJllfnOCb ITO 'leThlpexrrpOBOilHOH CXeMe, 

Ha p If c. 1 ITOKa3aHa 3aBHCHMOCTb senH'lHHbl !\U=U if(- un 
OT HOMifHanbHOf'O COITpOTifDJIGHifH ITpH KO!\IHaTHOll TeMITepaTy

pe (RHOM ) JlnH cnyqaes, KOPJ.la ITOCTOHHI!EIH MOIUHOCTb, Bb!

JlenHeMaH Ha COITpOTHBJieHifH B /KHJ.lKOM reniiH, pasHa 1 M8T 

u 0,1 M8T. 3asucuMoCTb l'1U=f(R
110

M) mwel1rw. AGcomoT-

HaH BeJIH'lHHa L\ U 1 a T8K/Ke HaKJJOH 3aBHCHJ\10CTe!"! L\ U = 

,f(R HOM ) JlnH COIIpOTHBlleHifM C HOMifH8nbHOti MOlllHOCTb!O 

0,125 BT BbJWe, 'leM llJIH corrponmJiel-!Hii c HOI\IH!IanbHOii 

MOIUHOCTbiO 0,25 BT. 

M3 rrpHDeJleHHhlX JlaHHhlX BHJ.lHO, 'ITO n Ka'leCTDe JlaT'lH

KOB ypoBHH Bhlf'OilHee lfCITOJJb30BaTb yronbHhle corrpoTusneH!fs 

C 6onee BhlCOKHM HOMHHaJibHhlM COllpOTHBneHHeM, 

B cxeMax, rrpHBelleHHbJX HHfKe, 6hJnH HCITOJlb30BaHbi corr

pOTHBJieHifH 510 OM c HOMHHaJibHoti MOlllHOCTbiO 0,25 BT. 

EnaroJJapH OTHOCifTenbHO 6onbwoil aenlf'lHHe !\U no cpasue

HHIO C WllpUHOll ITOpora Cpa6aTb!BaHHH KOMITapaTopa, CX8Mbl 

pa6oTaiOT c JJI06brM corrpoTHsneHifeM 510 OM MOlllHOCTbiO 

0,25 B T B paMKax TO'lHOCTif corrporuaneHif H, rapaHTHpyeMoti 

I1pOll3BOJlHTene M, 

H a p If c. 2 rroKa3aHa cpyHKUHoaanbHaH cxeMa HHilHKaTopa 

ypoBHH fKHJlKoro renlfH c sneKTpll'leCKHMif naMrraMif B Ka

qecTse OITTif'leCKHX HHilHKaTOpOB, CXeMa COCTOHT !13 KOMIT8-

paTopa H8llpHfKeHifH, lfCTO'lHifKa OITOpHOf'O HaiTpH/KeHifH If Bbl

XOJlHOf'O YCIIJllfT8JlH C HHJlHKaTOpHblMU JJaMIT8Mif, 
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Puc.2. ct>yHKUifOHanbHaH cxeMa lfHillfKaropa ypoBHH (c sneK
Tplf'leCKHMif JJaMITaMH). 
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pUC .3. ¢>yHKUUOH8JlbH8H CXeMa UHJllfKBTOpa ypOBHSI (co 

CB8TOJllf0Jl8Mif). 

Ha p n c. 3 rroKa3aHa raKaH )Ke cxeMa c ncrroJib30BaHneM 
CB8TOJllf0JlOB B KaqeCTBe OITTifqOCKifX lfHJllfKBTOpOB, KOTOpWe 

MOX<HO rrnrarb HerrocpellCTBeHHO c BbiXOJla onepaunoanoro 
ycannrenH. 3ra cxeMa uMeer MeHbwee KOJmqecrno Jleranei1, 

qeM rrpe/lhiilYWaH. HanaJlKa cxeMbi rrpocra. Opn rroMewennu 
JlarqnKa ypOBHH B )KUJlKiiH reJllfH ycraHaBJllfB88TCH TaKaH 

ne.rmqnHa orwpaoro HarrpSIIKeHnH, KDr'Jla rrepeKJIIDqaiOTCH naM
noqKn 3enenoro n KpacHoro unera u 3aTeM ycranannnnaercH 
orropHoe uarrpH~Keane, rrpn KoropoM ropnr 3eJienaH naMrroqKa. 

Opn noMellleHnn JlarqnKa B rrapbl r'ennH npn rrpannJihHOil na

JiaJlKe ropnr KpacnaH naMrroqKa. 
0o ripHB8Jl8HilbiM CX8M8M 6biJ1U pa3pa60Ti:lllbl 3-roqeqHble 

cncreMhl nHJlnKaunn ypoBHH IKifllKOro rennH B Kpnocrar~ n 

KanopnMerpe ycraHOBKif JlJIH U3MepeHnH norepb aHeprnn 

B ceepxrrpOBOJlHifKax, pa6ormowei1 B flB3 0115111. 
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