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KoHTBKTHhlA ABT"'HK ypOBHH KpHoreHHOA *HAKOCTH 

0nHCbiBBIOTCH npHHUHn neACTBHH H KOHCTpyKUHH KOHTBKTHOrO ABT-

"'HKB ypOBHH KpHoreHHOA *IIAKOCTH. lfyBCTBHTenbHbiM sneMeHTOM ABT"'HKB 

MOJKeT 6b1Tb, B npanuane, n106oe Teno, KaKoe-na6o 4JH3H'IeCKoe ceoAcTeo Ko

Toporo RMeeT CHnbHyiO TeMnepaTypHyiO 38BHCHMOCTb, npenno*eHHbiA ABT'IHK 

~COOeHHO s+ileKTHBeH npH H3MepeHHH ypOBHSI *HAKOrO renHSI, llaT'IHK pearupyer 

ITonbKO na npi!MoA KOHTaKT c *HAKOCTbJO, H3MepHeT yposeHb *HAKOCTH c ro"'

HOCTbJO He XylKe 0,05 MM H noTpe6nHeT MOIIlHOCTb MeHee 10-2 BT, 

Pa6oTa Bbmonnena B Jia6opaTopHH ll.llepHbiX npo6neM OHSIH. 

llpenpBT ocn.e,...eaaoro ucTBTyTa •Aeiurwz •ccneJloaaad . JbC5aa 1977 

Pavlov V.N., Konicek J. P8 • 11174 

A Contact Levelrneter for Cryogenic Liquid 

The design of a contact Ievelrneter for cryogenic liquid has 
been described, Any substance having a great temperature depen-
dence of any physical property can be used as a sensor. The po
wer supply of the Ievelmeter is some milliwatt. It provides a high 
accuracy for detecting the surface of the liquid phase, The level
meter can be applied especially efficiently for detecting a liquid he
lium level. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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Opu H3MepeHHH H perynupoBaHHH ypoBHH Kpuoreaaoil: )!(lfJl

KOCTH B KpHOCTaTaX C M8JlhlM TennOBhiJleneHHeM K Jl8T'iHKY 

npeJl~HBJIHeTCH Tpe60B8HHe H8Jle)!(HQCTH H 9KOHOMH'iHOCTH. 

B 9KcnepHMeHTanbHoil: TeXHHKe nnH H3MepeHHH ypoBHH )!(lfJl

Koro renHH lliHpOKO llpHM8HHIOTCH Jl8T'IHKH, B KOTOpbiX B Ka

qeCTBe 'iYBCTBHTenbHOrO 9JleMeHT8 HCllOnb3yeTCH npOBOJlOKa 

H3 aopManbaoro MeTanna I 11 unu caepxnpoBOJlHHKa I 21. K ae

JlOCTaTKaM 9THX yCTpOHCTB OTHOCHTCH 6onbll8H MOillHOCTb, 

pacceuaaeMaH Ha e]lHHHUe JlnHHhl HJlH COllpOTHBJieHHH 

'iyBCTBHTenbHOrO 9Jl8MeHTa, a T8K)!(e OTHOCHTenbH8H CJlQ)!(

HOCTb BHernHeil: uenH HHJlHK8UHH. 8 H8CTOHrueil: pa6oTe npH

BOJlHTCH OllHC8HHe KOHCTpyKUHH H llpHHUHll8 pa60Tbl KOH

T8KTHOrO Jl8T'iHK8 ypoBHH KpHOreHHOH )!(lfJlKOCTH, KOTOpbiH 

He COJlep)!(HT B ce6e H8Jl0CT8TKOB MHOrO'iHCneHHhiX aaano

rOB H_M0)!(8T HBHTH illHpOKOe llpHMeHeHHe B KpHOreHHOH 

TeXHHKe. 

06maH HJleH raKoro naT'IHKa 3aKniO'iaeTCH a cnenyiOmeM. 

EcnH oxna)!(neaaoe Teno OKpy)!(eHo co Bcex cTopoH BaKyyM

Hoil: TellnOH30nHUHefi H H8XOJlHTCH llOJl cnoeM KpHoreHHOH 

)!(HJlKOCTH, TO ero MO)!(HO HarpeTb npH HCllOJlb30B8HHH O'ieHb 

Manofi Tennoaofi MOillHOCTH JlO K8KOH-TO paBHOBeCHOH TeM

nepaTyphl, onpenenHeMofi 38KOHOM CTe¢aaa-EonhuMaHa. 

Ecnu 9To Teno ( aanpHMep, caepxnpoBOJlHHK HJIH ra3 H T.n.) 

38B8Jl0MO H3MeHH8T CBOe lP830BOe COCTOHHHe B TO'iKe Bbllle 

TeMnepaTypbl KHlleHHH KpHOreHHOH )!(lfJlKOCTH, TO O'ieBHJlHO, 

era COCTOHHH8 MQ)!(eT 6b!Tb 0JlH03H8'iHhiM HHJlHK8TOpOM Ha

JlH'iHH HnH OTCyTCTBHH )!(HJlKOCTH llpH ycnOBHH, 'iTO Teny npe

JlOCT8BJleHa B03MQ)!(HQCTb KOHT8KTHpOB8Tb C OKpy)!(aiOmefi 

Cpe]lOH. 3TO KOHT8KTHpOB8HH8 MO)!(HQ ocymeCTBHTb 'iepe3 

nocpencTBO Tennonpoaona, npoHH3hJBaiOmero Tennou3onHUHIO. 

3 



qT06hl pa6oTa aaTqUKa He 6hlna KpUTUqHa K pa3MepaM U 
¢opMe TeMrreparypHo-qyBCTBHTenbHoro rrpo6Horo Tena, rro
MeCTUM 3TO Teno C HBJlefKHb!M TerrnOBb!M KOHTBKTOM B 
TerrnorrpOBOJlHWUA Koprryc, COBMeweHHhll C TerrnorrpOBOJlOM, 
PerynupyeMbii HarpeB MOfKHO BeCTU C ITOMOWb!O aneKTpU
qeCKOrO HarpeBaTenH, TBKfKe HBXOJlHillerOCH B TeiTnOBOM 
KOHTBKTe C rrpo6Hb!M TenoM, TaKUM o6pa30M 0 rronyqaeTCH 
ycTpOICTBO, COCTOHwee U3 TerrnouaonHUUH U MOHOnUTHOrO 
TerrnoBoro 6noKa, uMeJOmero orpaHuqeHHYJO rroBepXHOCTb 
rerrnoo6MeHa aa rrpenenaMu rerrnouaonHUUH, EnoK, BKnJOqaJO
muA B ce6H rrpo6Hoe reno, HarpeBaTenb H rerrnorrpOBOJlHmuA 
Koprryc, MOfKHO cquraTb "uaorepMuqeCKHM". TeMrreparypa 
3TOrO 6nOK8 6yaeT OITpenenHTbCH B OCHOBHOM MOWHOCTb!O 
HarpeBarenH H xapaKTepoM rrpouecca rerrnoo6MeHa c BHem
HeA cpenoA, ITpOHCXOJlHillero Ha KOHTBKTHOI ITOBepXHOCTU 
rerrnorrpoBona. BenuquHa rerrnoornaqu Ha KOHTaKTHoA rrno
manKe TerrnorrpoBona MofKeT 6hlTb aapaHee aanaHa MeHbmeA 
KpHTuqeCKOrO TeiTnOBOrO ITOTOKB, COOTBeTCTBYJOillero ITY3hlpb
KOBOMY pefKUMY KUITeHHH, Torna "uaorepMuqecKuA" 6noK 
6yaeT UMeTb, B 38BHCHMOCTH OT pefKHMB Terrnoo6MeHa C 
BHeWHeA cpeaoA, OJlHO H3 JlBYX TeMrreparypHb!X COCTOHHUA, 
ornuqaJOmuxcH Ha 3HaqurenbHYJO BenuquHy. Don6upaH rerrno
uaonHUUJO "uaorepMuqecKoro" 6noKa u H3MeHHH xapaKTepu
cTuKu rerrnorrpoBona, MOfKHO uaMeHHTb pa6oque rrapaMeTphl 
narquKa B wupOKHX rrpenenax. 

DpocraH KOHcrpyKUUH narquKa nnH qacrHoro cnyqag 
U3MepeHUH ypOBHH fKUJlKOrO renuH ITOK838H8 Ha PUC, 1. 

0CHOBOI aaTqHKB HBnHeTCH MeTannuaupOBBHHhll pe3UCTOp 
£.. Tuna MJlT-0, 12 corrpoTuBneHueM OKano 500 OM. B Ka
qecrBe TeMITepaTypHo-qyBCTBUTenbHOrO Tena HCITOnbayeTCH 
CBepxrrpOBOJlHWBH ITpOBOnOKB l JlUBMeTpOM 20 MKM U anHHOA 
OKano 200 MM, H3BneqeHHBH ua rrpoMbiwneHHoro Nb- Ti 
Ka6enH TpaBneHUeM B TerrnoA 830THOI KHCnOTe U 3aTeM 
rroKpbiTaH 3ManeBoA aneKrpouaonHuueA. CBepxrrpoBo
JlHWBH rrpOBOnOKB HBBHBaeTCH ITnOTHO HB oquweHHYIO OT 
U30nHUUH ITOBepXHOCTb pe3UCTOpa U 38KpbiB8eTCH cnoeM 
3ITOKCHJlHOrO KneH ;i C H8ITOnHUTeneM - MeJlHb!M ITOpOWKOM, 
DonroTOBneHHhll aneMeHT BKneHBBeTCH rrpu ITOMOWH TOrO 
fKe KneH B MeJlHbll KOprryc f, 3areM MeJlHbii Koprryc ITnOTHO 
BCTaBnHeTCH B rerrnouaonHrop §. ua rrawrrnacra DC-1. llar-
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Puc, 1. KoHcrpyKUHH naTquKa ypoBHH fKHJlKoro renuH: 1 -
U30nHpOB8HH8H CBepXITpOBOJlHWBH ITpOBOnOKBj 2 - pe3UCTOpj 
3 - 3ITOKCHJlHbiA KneA; 4 - MeJlHbii KOprrycj 5 - rerrnouao

nHUHH, 

quK aaKperrnHeTCH Ha rrepeMemaJOmeMCH wroKe una He
rronBUfKHO B KpUOCT8TB U ITOJlKnJOqaeTCH K BHeWHeA H3Me
purenbHOI uerru no cxeMe, rrpencraBneHHOA Ha puc. 2. 
Pa6oTa HHJlHKaropa HCHa ua puc. 2, 
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Puc. 2. CxeMa HHilHKauuu c rroMombiO MunnuaMrrepMeTpa. 

Pa6oquft TOK IIOJl6npaeTcH pasHbiM rrpuMepHo 90% senu
'IHHW ToKa, HarpesaiOmero rrorpy~eaawn s ~HilKHM renun 
/l8T'IHK /lO TeMnepaTypb! Bhlllle KpUTH'IeCKOM T.eMnepaTypb! 
csepxnpoBO/lHHKa. Benuquaa onTuManhHOM MOillHOCTH Jl8T'IH
Ka cunbHO 3asucuT oT Ka'Iecrsa rennou3onHuuu. TaK, JlJIH 
0/lHOI'O H3 /l8T'IH:KOB, HMeBlllei'O B8KYYMHYIO H30JIHUHIO, OH8 
COCT8BHJI8 1,3 ·1 o- 4 BT, a JlJIH cepuu H3 4 /l8T'IHKOB c 
neHonnaCTOBOM H30JIHUHeM H8XO/lHJI8Cb B HHTepsane 57 
..:..9 ·10-3 BT. 

llnuTenbH8H 3KCIIJIY8T8UUH /l8T'IUKOB npOBO/lHJI8Cb B HOp
M8JibHOM H CBepXTeKy'IeM I'9JIHH B KOM6HHHpOB8HHOM pe~pH
~epaTope paCTBOpeHHH/3/u B CBepXIIpOBOilHmeM COJieHOH/l9 
c BbiCoKon aanpg~eaaocTbiO rrong. B pe3ynhTaTe sKcnnya
rauuu ycraaosneHo, 'ITO /l8T'IHK 

1) pearupyeT TOJibKO H8 KOHT8KT C ~H/lKOM ~830Mi 
2) 'IeTKO pa6oTaeT B JII06b!X IIepeXO/lHb!X pe~HM8X 
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KpHOCTaTa (38JIHBKa, OTK8'IK8, OTOrpes reJIHH), He Tpe6yH 
H3MeHeHHH pa6oqero TOK8i 

3) perucrpupyeT yposeHb ~HilKOCTH (He II) c TO'IHOCTbiO 
He xy~e 0,05 MM; 

4) He H3MeHHeT CBOHX napaMeTpOB B M8I'HHTHOM none 
HanpH~eHHOCTbiO no KpanHen Mepe snnoTb ao 4,5 T; 

5) uMeeT speMH Tennoson penaKcauuu MeHee 0,5 c. 

B 3aKniO'IeHue asropw 6naroAapHT B.H.nauKosa 38 
nOMOmb B npOB9/l9HHH HCnh1T8HHM /l8T'IHK8. 
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