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VlsawKeB111<1 C.A., Kocapes vi.r. 
TepMocrar AilA npeo6pa3osarenei;i Xonna 

B MHOrOAaT'lll1KOBOH Cll1CTeMe 1113MepeHll1A MarHll1THOro nOJlA 

13-91-279 

On111caHbl cxeMa cra6111n1113au111111 TeMneparypbl 111 KOHCTPYKUll1A TepMOCTa

Ta AilA , npeo6pa30Barenei;i Xonna. CxeMa 111 KOHCTPYKU111A pa3pa6aTblBail111Cb 

AilA 111 3MepeHll1H MarH111THoro nOilA B ycKop111TeJ1AX 3apA>t<eHHblX 'laCT111U C 

111cnoJ1b30BaH11eM cpa3y HeCKOJlbKll1X npeo6pa30BaTenei;i Xonna . Vix OCHOBHble 

xapaKrep111crnK111 : K03q>q>111u111eHT cra6111n111Jau111111 reMneparypbI ~ 10; cra -

6111n1113111pyeMaA reMneparypa +60° C; ra6ap111THb1e paJMepbI repMocrara 

690x50x20 MM . B TepMOCTaTe q>yHKU111111 HarpesarenA 111 1113Mep111TeilA COB· 

MeLUeHbl - 111X BblnOilHAeT TOHKll1H CJlOH ant0Mll1Hll1A. 

Pa6ora BbinonHeHa s na6oparnp111111 AAepHblX npo6neM OVIR VI . 

Coo61llefrne 06be.i;HHeHHoro HHCTHTyTa 11.i;epHblX HCCJleAOBaHHH . lly6Ha 1991 

nepeBOA aBTOpOB 

lvashkevich S.A ., Kosarev I.G. 

Thermostat for the Hall -Effect Probes in the Data Multiunit 

System for the Magnetic Field Measurement 

13-91-279 

The temperature regulating circuit and construction of the thermostat 

for the Hall -effect probes are d escribed. They were created for the magnetic 

field measurements in the charged particle accelerators using several Hall-effect 

probes at once. Thei r main characteristics are : the temperature stabilization 

coeff icient equals 10, the stabilized temperature is +60° C, the dimensions 

of the thermostat being 690x50x20 mm . A thin layel of aluminium serves for 

a heater and a temperature measuring probe in the thermostat. 

The investigation has been performed at the Laboratory of Nuclear 

Problems, JINR . 
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B MamHTOMeTpax c npeo6pa3oBaTeneM Xonna (IlX) ·.n:mr ,n:ocTH)Kemm 

6oJibIIIeH TOl.JHOCTH H3MepeHHR (cKa)KeM, 0,01%) npH pa6oTe B .IIIHpOI<:OM 

. ,D;Hana30He TeMnepaTyp 06bIIJHO IlpHMeH.fle'rCH TepMOCTaTHpOB!UIHe IlX, 

CM,, Ha~pHMep, / I - 3 I. B yKa3aHHblX ny6nttKall;HRX OilHCaHbl. iepMOCTaTbl 

.n:mr o,n:Horo nx .. O.n:HaKo ecTb 3a,n:atm, Kor,n:a'H3MepeHHe noneii )KeJiaTeJibHO 

ocymeCTBJIHTb cpa3y HeCKOJibKHMH nx - MHOro,n:aT'IHKOBOH CHCTeMOH 

H3MepeHHR. TaK, npH cpopMHpoaaHHH Heo6xo.n;HMoro pacnpe,n:enemm Mar

HHTHoro IlOJIH B YCKOPHTemrx 3apH)KeHHbIX 11acnm: HHor.n:a Heo6xo.n;HMO 

c,n:enaTb ,D;~CHTKH, a TO H COTHH TbICHIJ H3MepeHHH nonn. ECJIH 3TO ,n:enaTb 

TOJibK() O,D;HHM ,n:aTtJHKOM, TO Ha H3MepeHHR yxo,D;HT MeCHUbl. pa6oTbl. 

11cnOJib30BaHHe MHoro,n:aTtJHKOBOH CHCTeMbl C TepMOCTaTaMH ,D;JIH Ka)K,D;Oro 

IlX npe,D;CTB.BJIHeTCH Hepa3yMHbIM. Il03TOMY Mbl npe,n:naraeM CXeMy • CTa· 

'6HJIH3aUHH TeMnepaTypbl ,D;JIH HeCKOJibKHX. nx C O,D;HOH KaMepoH TepMo

CTaTa, HMeromeii cne,n:yromHe ra6apHTHhie pasMepb1: .D:JIHHa -;- 690 MM; 

IIIHpHHa - 50 MM; BbICOTa - 20 MM. B TaKoM TepMoCTaTe Heo6xo,n:HMoe 

KOJIHtJeCTB0 IlX MO)KHO paCilOJIO)KHTL B)];OJib O,D;H0H JIHHHH H HCilOJIL30BaTL . 

. HX _,D;JIH H3MepeHHR nonn:, HanpHMep, B)];OJIL pa.n;Hyca B YCKOPHTeJIHX UHKJIO~ 

TpOHHoro THna. OtJeBH,n:HO, 'ITO C TaKHM pacnoJIO)KeHHeM nx KOOp,D;HHaT- "·; 

Hoe ycTpOHCTBO H3MepHTeJILHOH -CHCTeMbl HMO nepeMemaTb JIHIIIL no a3H- · 

MYTY H no cpaBHeHHlO C O)];HO,D;aT'IHKOBOH CHCTeMOH He TOJILKO COKpaTHTL. 

_ BpeMH H3MepeHHH, HO H ynpOCTHTL CHCTeMy nepeMemeHHR I<:OOp.D:HHaTHoro 

ycTpOHCTBa. YKa3aHHaH ,n:JIHHa TepMOCTaTa BbI6paHa npHMeHHTeJILHO K ycKo

. pmenro c .D:HaMerpoM IlOJilOCOB MarHHTa 1200 MM (THna Y-120M). · 

. TaK)Ke, KaK B pa6oTax 11 ' 3 
', B HaIIIeM TepMoCTaTe <pYffKUHHH3MepHTeJIH 

. ,TeMnepaTyp1,1 H HarpeaaTeJIH COBMemeHbl, Ho B OTJIH'!He OT. 3THX pa6oT' 

B CBH3H C 6oJILWHMH pa3MepaMH TepMOCTaTa, Mbl npe,n:naraeM HCilOJIL30BaTL 

. B KatJecTBe H3MepHTeJIH H HarpeBaTeJIH TOHKHH CJIOH TOKonpoao.n:nmero · 

HeMarHHTHoro MaTepHana co cpaBHHTeJILHO 60JILWHM TKC.·3To MO)Ke'r 6bITL 

cnoii: nnaTHHbI, anroMHHHR HJIH ,n:pyroro no,n:xo.n:n:mero MaTepHana. MbI 

. HCil0JIL30BaJIH BbmycKaeMyIO np0MbIWJieHHbIM cnoco6oM JiaBCaIIOByIO 

JieHcy WHpHHOH 12,5 MM c HaHeceHHblM Ha ,Hee cnoeM aJIIOMHHHR TOJII.QH

HOH ~ 1 MKM. B TepMOCTaTe 3TOT CJIOH Harpeeaercn: npoTeKalOI.QHM no HeMy 

TOKOM, a TeMnepacypHaH 3aBHCHM0CTL ero conpOTHBJieHHH HCD0JIL3Ye'rCH 

.D:JIH cTa6HJIH3auHH TeMnepaTypbI. l13MepeHHbIH TKC cnon: - 4,9·10- 3 /° C. 

KoHCTpyKUHH TepM0CTaTa (npo,D;OJILHbl~ H nonepetJHblH pa3pe3b1) noKa-

3aHa Ha pHc.1. OcHoBaHHe H 6oKOBbie CTeHKH TepMoCTaTa c.n:enaHbl H3 opr-
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Pnc. 1. KoHCTpyKUWI TepMOCTaTa: 1 -

. OCHOBaHHe, 2 - 60KOBhie creHKH, 3 -

Kph!WKa, 4 - ITO)J;110)KKH, 5 - neHTa, 

6 - npeo6pa30BaTenb Xonna, 7 -· Ha

Kna)J;HOH KOHT3KT. 
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CTeKJia, a KpbllllKa - H3 MeJIKOnopHCTOro IleIIOITJiaCTa. ,D;aa OTPe3Ka neHTbl 

,!J;JIHHOH 600 MM HaKJieeHbl Ha ITO,ll;JIO)KKH H3 CTeKJIOTeKCTOJIHTa. Ilo,r:r;JIO)KKH 

)KeCTKO 3aKpenJieHbl TaK, 'ITO JieHTbl pacnoJiaraJOTCH HanpOTHB ,r:r;pyr npyra, 

KaK 3TO noKa3aHO Ha pncyHKe, C 3a30pOM Me)K,!J;y HHMH 3 MM. 3To o6ecne

lIHBaeT paBHOMepHblH Harpea npocTpaHCTBa Me)K,!J;y JieHTaMH. BeJIHtJHHa 3a-

30pa ,!J;OCTaTOtJHaH, lJT06bI pa3MeCTHTb B HeM IlX, KOTOpbie MO)KHO npHKJieHTb 

K. HH)KffeH JieHTe HenocpencraeHHO HJIH qepe3• TOHKyIO npOKJia,!J;Ky. BTopoH 

aapnaHT no3aoJIHeT, He noapenna anroMnHneaoro cnoH, 3aMem1Ti. nx, Ha

npnMep,. Bblllle,r:r;ume H3 CTpOH. Ha Hll)KHeH IIO,!J;JIO)KKe ecTb KOHTaKTbl ,!J;JIH 

pacnaHKH BblBO,!J;OB IlX. 
3JieKTPHtieCKlf JieHTbl coennHeHbl napaJIJieJibHO c ITOMOll(blO JiaTyHHbIX 
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KOHTaKTOB. Ilpn TaKOM coenHHeHHH TOKll a npOBO,!J;HIUHX CJIOHX JieHT 6y,r:r;yT . 

C03,!J;aBaTb B3aHMOKOMneHCHpyrom11e-MarHHTHble ITOJIH, 'ITO, KOHelJHO, B. a)KHO ,:.·J<
1 

npH MarHHTHbIX H3MepeHHHX. \ 
,\ 

)lnH cTa6HJIH3~HH TeMneparyphI BHYTPH TepMocTaTa uenh H3 napanne11b- l 
HO coe,r:r;HHeHHblX JieHT BKJIIOtJeHa B O,!J;HO H3 ITJietJ pe3HCTHBHoro HeypaBHO- ' 

ae1IIeHHoro. MOCTa ( cxeMa pHc.2) . ConpoTHBJieHHe • uenH R - ~ 16 OM.-_ I 
)lpyrHe . coc~aBJIHIOIUHe MOCTa· - 3TO CTa6HJibH~Ie pe3HCTO;bl C HH3KHM . 
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Pnc. 2. Ilp1munnnanLHaa 311eKTpffileCKaa cxeMa TepMoperynaTopa. 

TKC. HanpH*emie H3MepHTeJibHOH ,r:r;11aroHaJIH MOCTa qepe3 noBTOpHTeJIH 

(Ml, M2) nocTynaeT Ha ,r:r;mpcpepeHUHaJihHhIH ycnmnenh (M3) n c noMo

IUbIO TpaH3HCTopa npeo6pa3yeTCH B perynnpyeMblH cxeMoii TOK IM, nHTaro0 

IUllH MOCT. qaCTb TOKa IM, KOTOpaH TetJeT IIO uenH, co,r:r;ep)KameH conpo

THBJieHne RT, Bbl3bIBaeT Harpea 3Toro conpOTHBJieHHH (JieHT) H TaKHM 

o6pa30M C03,r:r;aeT Heo6xo,r:r;nMyIO TeMneparypy BHYTPH TepMoCTaTa. OTpHtia

TeJibHaH o6paTHaH CBH3b B cxeMe o6ecnellllBaeT cra6HJIH3aUHIO 3TOH TeMne

paTypbI. )leHCTBHTeJibHO, conpoTHBJieHHe RT yaeJIHlIHBaeTCH BMeCTe C TeMne

paTypoH, a 3TO, KaK BH,!J;HO H3 cxeMhI, B HTore yMeHblllaeT IM H TY ero lJaCTb, 

OT KOTOpOH 3aBHCHT Harpea. l1 Hao6opoT. . 

IlOBTOpHTeJIH a cxeMe yMeHhlllaIOT HOOJiarOnpllHTHOe BJIHHHHe 6oJiblllOro 

CHHq>a3Horo cnrmina Ha axone nmPct>epeHUHaJibHoro ycHJIHTeJIH 14 1
• Ilpn 

3MaHHOH Te1vmepaType BHYTPH TepMoCTaTa +60° C n aHelllHeH TeMnepa

Type + 10° C TOK IM A< 1 A. B 3TOM pe)KllMe cnmPa3HhIH cnrHan nocTH· 

raeT 16 B. 

TeMnepaTypHbie H3MepeHHH noKa3ann, 'ITO npennaraeMaH cxeMa n KOH· 

CTPYKUHH TepMOCTaTa o6ecnetJHBaIOT K03cpcpnuneHT CTa6HJIH3aUHH TeMne

parypbl ~ 10. l13MepeHHH BeJIHCb B nnana3oHe TeMnepaTyp OKPY*aromeH 

cpe,ll;bl OT +10 no +40° C . .llaTtJHKH H3MepHTeJieH TeMnepaTypbI npn 3TOM 

pacnonaraJIHCb B HeCKOJibKHX TOtJKax BHYTPH TepMOCTaTa. IlonytJeHHbIH 

K03q>q>HUHeHT CTa6HJIH3aUHH ,!J;JIH COBpeMeHHbIX IlX 6y,r:r;eT ,!J;OCTaTOlJHbIM 

BO MHornx peaJibHO cymeCTBYIOIUHX yCJIOBHHX npHMeHeHHH TepMOCTaTa. 
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