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B 6~O~~3~4eCKHX ~ccneAOaaHHRX, CBR3aHH~~'C ~3Y4eH~eM Bn~RH~R 

nepeweaaux MarHI.1"THbIX noneü Ha >K~Bble OpraH~3Mbl /1,2/. B03H~KaeT He
06XOAI.1MOCTb B TepMOCTaT~pOBaH~~, np~ KOTOpOM Tpe6yeTcA nOAAep
_~BaTb TeMnepaTYPY B npeAenax +35+ 42°C B 06beMe 0,5 AM S c ~04
HOCTb~ -O,3° C ~ Te4eH~e An~TenbHoro BpeMeHH /HeCKonbKO gecRT
KOB 4aCOB/. 

Ha~6onee nOAXOAR~~M~ AnR 3Toiíl ~enH RBnR~TCA 3neKTp~4eCK~e 

TepMOCTaT~I, o6naAa~~~e' Manoiíl nor peõnaenoã MO~HOCTb~, npoc ror oã 
KOHCTPYK~H~ H B~COKoiíl HaAe_HOCTb~/~/. OAHaKO cne~~$~Ka 6~O$H3H
4eCK~X HçCneAOBaHHiíI, CBR3aHH~X c ~CCneAOBaHHeM Bn~RHHfl nepeMeH
H~X MarH~TH~X noneiíl HanpR_eHHOCTb~ OT eA~H~~AO CoTeH 3pCTeA, 
He n03BOnReT ~CnOIlb30BaTb XOPOWO oTpa6oTa~HY~ TpaA~~~OHHY~ KOH~ 
CTpYK~~~ TepMOCTaTOB, H.aWeAW~X W~pOKOe np~MeHeH~e, Hanp~Mep, 

B paA~03neKTpOHHKe. 

OCHOBH~M 3neMeHTOM TaKHX TepMOCTaTOB RBnReTC~ MeTann~4ecKHiíI 

~Q)KYX, Ha KOTOpOM pa3Me~aeTCR 06MC>TKa HarpeBaTenR. BblCOKaR Ten
nOnpOBOAHOCTb MeTanna n03BOnR~T Co3AaTb ~30TepMH4eCKY~ hosepx
~OCTb ~ 06eCne4~BaeT XQpow~ií1 TennoBoiíl KOHT,aKT M~>KAY T~pMOÁaT4H

KOM, BKn~4eHH~M B ~enb u6paTHoiíl CBR3H, ~ o6MOTKoiíl HarpeBaTena, 
4TO n03BOnReT nepeiílT~ OT peryn~poB~M~R TeMnepaTYPbl B T04Ke pac
nODO>KeH~R Tep~OAaT4HKa K peryn~poBaHH~ TeMnepaTYP~ no Bceiíl 
nOBepxHocTH, oKPY>Karo~eiíl TepMoc~aTHPyeM~ií1 06beM, H cy~ecTBeHHO 

CHH_ae~ B~6erH TeMnepaTYP~, He~36e>KH~e acneAcTBHe 3ana3A~BaHHR 
CHrHana o6paTHoiíl CBR3~'OT HarpeaaTenR K TepMOAaT4HKY. OAHaKO 
B Metann~4eCKOM Kü_yxe TepMOCT2Ta, np~ nOMe~eHHH ero B nepeMeH
Hoe MarHHTHoe1none, B03H~KaroT HaBeAe~H~e TOK~, KOTop~e np~BOAflT 

K ~3MeHeH~1O 3J1éKTpoMarH~THoiíl 06CTaHOBKH B TepMocTaTHpyeMoM 
06beMe, a, pe3ynbTaTe 4~ro HeB03MO_HO 06ecn~4HTb Heo6xOAHM~e 

ycnoa~R npOBeAeH~R 3Kcnep~MeHTa. 

B HacToR~eiíl pa60Te on~caHO TepMocTaT~pyro~ee YCTpoiílCTBO co 
cn~panbH~M HarpesaTeneM 6e3 MeT~nnH4eCKoro Komyxa c COSMe~eH~eM 
$YHK~~ií1 HarpeBaTenR ~ ~3Mep~TenR TeMnepaTYPbl B OAHOM 3neMeHTe. 
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'. 
~jll np~Hu~n~~nbHAR CXEMA YCTPOACTDA YnPABnEH~R TEPMOCTATA 
"I~I 

,Ir Ha p~C. 1, npeACTaBneHa np~H~~n~a~bHaR cxeMa YCTpoiílcTBa ynpaa
neH~R. 06MOTK2 HarpeBaTenR conpOT~BneH~eM R =50 QM COBMeCTHO

H
 
; c pe3~CTopaM~ o6pa 3ye T TepMo4YBcTBHTenbHwiíl MOCT, B AHaro
R1-Rs

Hanb KOToporo BKnro4eH npe~~3~oH~~ií1 onepa~HoHHwiíl yc~n~Tenb /OY/ 
/.~ K551YA1A. Pe3~cTop~ MOCTa ~~~paH~ TaK~M o6pa~oM, 4T06w oCHo~HaR 

MO~HOCTb, nOABOA~MaR K MOCTY, BblAenRnaCb Ha conpOT~BneH~~ 06MOT-_ 

Aí: 

K~ HarpeBaTenR. 
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PHC.~. rrpHH~HrrHanbHaH CxeMa • 
YCTpOHCTBa yrrpaBneHHH TepMO-
CTaTa: OY - K551ynlA. . 

10k 

~ 

" B ~CXOAHOM COÇTORH~~ MOCT pa36anaHC~pOBaH ~ HánpRmeH~e Ha
 
He~HBeHT~Py~~eM BXOAe B~We, 4eM Ha ~HBepTHpy~~eM. OY HaC~~eH,
 

TpaH3~cYop OT~p~T ~ npaKT~4eCK~ sce HanpRmeH~e ~CT04H~Ka n~Ta

~~R np~KnaA~BaeTCR K tonpOT~BneH~~ 06MOTK~ HarpeBaTenR InoABO
A~M~R MQ~HOCTb -4,5 BT/. no Mepe pa30rpe~a 06MOTK~ e~ conpo
r~BneH~e nOB~waeTCR BnnOTb AO HacTynneH~R 6anaHcS MOCT~ RI' R~~ 

•	 Ra·RH·Ko3~~~~HeHT yc~n~H~R' OY Bn~ReT Ha T04HOCTb B~nonHeH~R 
aroro paaeac r aa', ~ 4eM ssuue OH, TeM AaHHoe COOTHoweH~e 6Y~~éT 

T04Hee. Ecru- nonoxar s RI = R2 = Rs == RHee 50 OM / AnR K03epq>~~~eHT~ 
'YC)'lneH~R no uenu oõparuoü CBR3~ K == 5.10 5 /4, • ripa ycnoauu , 4TO 
SXOAHoe conporuaneuae OY Rsx =: oo 1AnR OY 
=1,5 MOM /4/ I, Tp norpeWHocTb_ycTaHoBK~ 
'nR COCTaSItlT -lO-4 OM .. 

Conpor aaneuue .MeAHoro nposona ~ ero 
HoweH~et-1 /5/, , 

R"-R ,r+t'
H - ~l' ~-~--

I i + t •
 

aroro runa R BX == 
conpoT~BneH~R HarpeBaTe

TeMríepclTypa cBR3aHbl COOT
" 

111 

rAe t(~') - Ha4anbHaH IKOHe4HaRI TeMnepaTypa HarpesaTenR, 
RH(R~) - Ha4anbHoe 
na , r - KOHCTaHTa, 

Torna ~ RH == R~ 

L\R H 
~ t = --- • (i ,'+ t) •

RH 

. -4
.o.nR .1RH =10 OM, RH= 50 OM ~ t =+3 -c nonY4~M ~t""'5.tO OCo 
. TãK~M o6pa30M, 60nbWO~ K03epep~~~eHT yc~ne~~R OY n03BonReT C B~
CtKQ~ T04HOCTb~ nOAAepm~BaTb 3aAaHHoe conpOT~BneH~e 06MOTK~ ~ CB~
3aHHY~ c H~M TeMnepaTYPY. 

OAHaKO BcneACTB~e KOHCTPYK~~BHWX oco6eHHOCTe~ KaMepw TepMO
CTaTa,TeMnepaTYPHO~ 3aB~CHMOCT~ xapaKTep~CT~K OY, KOHe4HWX 3Ha
4eH~~ TKC pe3~CTopOB MOCTa (RI-'Ra) ~ coeA~HHTenbHWX npoBoAoB, 
~AY~~X K TepMOCTaTY, TO~HOCTb TepM9cTaT~poBaH~R 6YAeT 3aMeTHO 
H~me. CooTBeT~TBY~~~M~ ~enRM~ TepMOKOMneHc~pOBaH~R Bn~RH~e 3T~X 
epaKTopOB Mq~eT 6WTb cy~ecTBeHHO CH~meHo. TaK KaK TepMOCraTW npeA

2 

I~OHe4Hoel àHa4eH~e ccinpOT~BneH~R Harpe~aTe
paauaa AnR MeA~ 234. 

t-t' RH·~t
 
RH = RH • ~-- == ---- Hn~"
 

r+t r+t 
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Ha3Ha,4eHbl AnR ~CnO.J:lb30BaH~R npa KOM\"iaYHo~ r e-tnepe rype , Kone6atl~R 

KOTOPO~ He3Ha4~TenbH~, ~ B 60nbW~HCTBe cnY4aeB AOCTaT04Ha T04HOtTb 
TepMOCTaTl4pOBaH~R - 0,3° C, TO OKa3anO,Cb B03MomHblM np~MeHeH~e 

B Ka4eCTBe RI -:- RS npeunaao-urax .Re3~cTopOB. 

KOHCTPYKUH~ H XAPAKTEP~CT~KH TEPMOCTATA 

, Pa6Ó4~~\ o6beM TepMocTaTa npeACTaBnReT to6o~ npRMoyrbnbHY~ 

Kopo6KY pa3MépaM~ 140x50x70 MM C nepepop~poBaHHwM~ 60KOBWM~ CTeH
KaM~ ~ AHOM, BwnonHeHHY~ ~3 CTeKnOTeKeTon~Ta Ton~~Ho~ 1 MM. 
BHYTP~ Hee pa3Me~eH CbeMHbl~ CTOn~l<, KÓTOPbl~ n03BOnReT meCTKO 
3aKpennRT~ 06p~3~W. Ha paCCTORH~~ 10 MM OT BHewHHx,cTe~oK nepepo
p~poBaHHo~ Kopo6K~ pa~~e~eHa o6MotKa HarpeBaTenR, HaMoTa~HaR 

Ha KapKace, ~éCTKO 3aKpenneHHOM Ha 3TO~ me Kopo6Ke. ~arpeBaTen~ 

aunonaea ~3 'MeAHo~ npoaonoxa n3B-2 A~aMeTpOM 0,2 MM. HaMOTKa 
ocyuiec r enanac s CKpY4eHHblM 6~ep~nRpOM B~TOK K B~TKY B' HeCKonbKO 
cnoeB no 60KOBO~ nOBepXHOCT~ ~ H~mHe~ nnOCKOCT~ nepepop~pOBaH-

HO~ Kopo6K~. Kopo6Ka c HarpeeaTeneM 06KneeHa CTeKnOTeKCTon~TOM 

Ton~~Ho~ 1 MM. Caepxy 06beM aa-couaaerca KPbIWKO~, Ha KOTOPO~ paa
Me~eHa 4aéTb 06~OTK~. 3T~ KOHCTPYK~~R nOMe~eHa B Komyx 143 opraH~~ 
4eCKO~O CTeKna Ton~~HO~ 8 MM ~ pa3Mepa.M~ 210xl15x170 MM; KOTO
pw~ 3aKp~BaeTCR CbeMHO~ KPWWKO~, np~TRr~BaeMO~ AB~MR B~HTaM~ 

~ ynnoTHR~~e~ H~~H~~ KP~WKY c O~MOTKb~ ~epe3 noponOHOBY~ npOKDaA
'KY. MemAY CTeHKaM~ BHYTpeHHe~ KaMepw ~ CTeHKaM~ Komyxa, BKn~4aR 

~HO ~ BepXH~~ KPWWKY, nponomeH neHonna~T. 

B 60KOBO~ CTeHKe BHeWHero Komyxa YCTaHOBneH pa3beM AnR nOAKn~
4~HHR 06MOTK~ HqrpeBaTenR ~ TepMOAaT4~~a, cnyma~ero AnR ~3MepeH~R 
JeMnepaTYPbl BHYTP~ r epxoc r ar apyevoro 06beMa. TepMoAaT4~K' asmon
HeH ~3 MeAHO~ npOBonOK~ In3B-2, A~aMeTp 0,ü6 MMI ~ ~MeeT conpo
T~Bn~H~e 50 OM np~ +20 °C.,OH pa3Me~aeT'çR H~ c rorunce Hen.ocpeAcT~eH
HO Y onaxoaoe c KY[1bTypaM~ J Perac r pauua r e-meparyou ocvuiec r 
BnReTCR weCT~KaHanbHblM np~6opoM K01-4 " KOTé>Pbl~ õun nepec rpoeu 
Ha pa60TY B' A~ana.~OHe +25 -7 45°C. 

C~çTeMa TepMOCTaT~pOBaH~R ~Kn~4aeT 4eTwpe OA~HaKOBwe KaMep~ 

TepMOCTaTOB, YCTPO~CTBO ynpaBneH~R, COCTOR~ee ~3 6nOKOB n~TaH~R 

~ 4eTwpex 6n04KOB ynpaBneH~R, co6paHH~X no cxeMe, npeACTaBneH
HO~ Ha puc . 1, H npuõop KC,M-4. YCTaHoBK? Heo6x6AHMO~ r evneparypa 
B kaMepe T~pMocTaTa oCy~ecTBnReTcR MHoroó6opoTHblM nOTeH~~OMeT7 

pOM CO uncanoü /500 OM Ha pnc .'1I. Cxexa ynpaaneuua oõecne-u-eaer' 
npaKT~4eCKM n~He~HY~ 3aB~C~MOCTb' MemAY 'Ben~4~Ho~ 3Tora conpoT~B
neH~R ~ YCTaHaBn~BaeMO~ TeMnepaTYPo~. 

lia p~c.2 npeACTaBneHa Kp~BaA pa~orpeBa Tep~ocTaTa. BpeMR BW
xOAa TepMOCTaTa Ha pem~M TepMocTa6~n~3a~~~, KaK B~AHO ~3 p~cYHKa, 

COCTaBnReT 60 MHH. ÀDR 6~onor~4eCK~X 06beKTOB Tpe6yeTcR, 4T06bl 
OH~ Bce ~BpeMR ~axOAJ.1n~Cb np~ ,onpeAeneHH'b~ TeMnepaTYpe. n03'rOMY 
nocne npuro'roaneaaa oõpaauu c Kynb'TYPOJ1 r1bMe~a~TCR FPil3Y me 
B r epaocr ar , KOTOPbl~ np~ 3TOM Aonm~H 6blTb ym.~ Bb'BeAe.H H9 pa6041t1~ 

,.. 
)' 

3 
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pemHM. OTC~Aa HeH36emHa pa3repMeTH$a~HR TepMOCTaT~ B npo~ecce 

pa60TW, KOTopaR npHoeAeT K nOHHmeHH~ TeMnepaTYPW B ero 06beMe. 
BenH4HHa CHMmeHHR "TeMnepaTYPW H AnHTenbHOCTb nepeXOAHoro npo~ec
ca ~YAYT onpeAenRTbCR PRAOM npH4HH: xapaRTepOM 3arpymaeMwx 06beK
TOB, CTeneHb~ 3arpY3KH /nonHaR HnH 4aCTH4HaR/, pa3HH~e~ TeMne
paTYP MemAY b6beKTOM H TeMnepaTypb~ BHYTPH TepMOCTaTa H T.A. 

Ila - 61'/Ha pHC. 2 !Y4acToK nOKa3aH nepexoAHbl~ npouecc npH non
HO~ pa3repMeTH3au.HH TepMOCTaTa Ha 20 c 6e3 3arpY3KH. TeMnepaTY
.pa ,8 TepMOCTaTe õuna +37°c • a B nOMeuleHHH +19°C. B peayns r are ' 
pa3repMeTH3au.HH TeMnepaTypa B pa604eM o6beMe ynana Ha 0,7°C 
H nonaocr s o BOCCTaHOBHIlaCb'- 4epe3 10 MHH. Y4acToK "a-rll COOTBeT
cTByeT nepeXOAHOMY npou.eccy npH nonHo~ 3arpY3Ke TepMOCTaTa. 3a
rpY3Ka ocy~ecTBriRIlaCb TpeMR /no 20 MIl/ neHH~HnnHHOBWMH $naKo
HaMH, HallonHeHHblMH BOAO~ /no 15 1'411" B K~mAoM/ c r e-meparypoü 
+36°c 3aKHM 06pa~dM, pa3HH~a TeMnepaTY~ B OAHH rpaAYC MemAY 06
pa3~aMH H KaMepo~ TepMOCTaTa" npa 
nepexoÂHOH npou.ecc ~50 MHH. 

Henpepueuaa paõora TepMOCTaTQB 
TeMnepaT.ypa B KaMepe OTKnoHReTC~ 

- I PHc.2. XapaKTepHCTHKa pa30rpe
Ba TepMOCTaTa. Y"lIaCTOK "a-5" 
nep~xogHW~ npduecc npH rrOnHO~ 

pa3repMeTH3aUHH TepMOCTaTa Ha 
20 c. Y"lIaC'I'OK "B-r'" - rrepexog
HO~ rrpouecc rrpH 3arpY3Ke Tep
MOCTaTa. I 

noru-oü ero aarpyske , naer 
' 

nee 4eM Ha +O,l°C npH H3MeHeHHH TeMnepaTYPbl B nOMe~eHHH B npeAe
nax +18 7 25"'O""C . 

( ~3MepeHHe MarHHTHoro nonR BHYTPH KaMep npH MaKCMMa~bHOM 3Ha
4eHHH TOKa, xoropuã MO>KeT 6blTb B 06MOTKe HarpesaTenR, noxaaano , 
4TO ero 3Ha4eHHe He npeauurae r 1,5.10-6 T. 8' pemHMe r epaocr ara
posaHHR TOK s 06MoTKe HarpeBaTenR OCTaeTCR npaKTH4eCK~ nOCTORH
HWM. Ero H3MeHeHHR He3Ha4HTenbHW H HOCRT 04eHb MeAneHHWH xapaK
Tep, 4TO CBR3aHO c Ape~$qM TeMnepaTYPbl B nOMe~eHHH. n03TOMY H3
MeHeHHR MarHHTHoro nonR, CBR3aHHoro c TOKOM B,06MOTKe Harpe~a
TenR, TaKme HOCRT 04eHb MeAneHH~H xapaKTep H COCTaBnR~T 10% OT 

v ' ...... 

ero MaKCH~a~bHOH BenH4HHW npH H3MeHeHHH TeMnepaTYpw B nOMe~e~ 

HHH B HHTepBane +19 7 25°c. 

/
B Te4eHHe 58 4 noxaaana , 4TO 

OT YCTaHOBIleHHOH +37°C He 60

l 
'I 

/ 

3AKmOliEHV1E~r I 

l,l\, 6blno H3rOTOBneHO 4eTblpe YCTaHOBKH oriHcaHH9ro rnna , pTn~,4alO

~HeCR AHana30HaMH pa604HX TeMnepaTYP, CHCTeMaMH BWBOAa nOKa3aHH~ 

TepMOAaT4HKOB H 1<onH4eCTBOM rep-roc r aruoyeaux KaMep. 3Kcnn.yaTau.Hfl I ~: I' . YCTaHOBOK B Te4eHHe A8YX neT no~a3ana HX BWCOKYIO HaAemHOCTb H
'h J 3<p$eKTHBHOCTb., I ~ ABTOPW 6narOAapHW n.T.WHwnRHHHKOBY H A.fl.HoBHKOBY ~a nOMO~b 

npH H3MepeHHH MarHHTHWX noneH H T.E.~OMeHKdBoH 3a none3H~~ 06
'I" cymAeHHR B npo~ecce nOArOTOBKH pa60Tw. 
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PYKonHCb nocTynHna B H3AaTenbCKHH OTAen 
14 $eBpanR 1985 rOAa. 
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