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. OBDElHHEHHHR KHCTKTYT HlEPHHX HCCHElOBAHHa 

JIABOPATOPliiri BHCOK~IX 8HEPr:Wti 

n .r .EAPAHOBA 

TIPOBE.I{EHME TEIIROVi CTA,ll:VIH l1PO.flBJIEH¥lli 

3MYRbC1'10HHHX KAUEP B TEPMOCT.ATE C IIOC'i'OHHHHM 

3REKTP:VfliECIH1M IIOJIOrPEBOM. 

r.Jiyd:na, !966 r. 



I 
BBEJIEHHE 

C SIHBap.R !964 ro,na ~:enJia.R CT8JJ;HSI 11pOSIBJieHMSI aMyJI:DCHOHHbiX 

Ka.Mep B lla6opaTOpHH BbiCOKHX 3HeprHti 11pOBO,ltHTCSI B HOBOM Tep:MOCTa­

Te, KOHCTpyKUHSI KOTOporo B KOpHe OTJIH'IaeTCSI OT 06WiHO HCl10Jib3ye­

MhiX TepMOCTaToB[I,2] • ~~epMOCTaT H3rOTOBJieH H3 6eTOHHbiX 6JIOKOB. 

B HeM HMeeTCSI !2 CeKUHti (110JIOK),eMKOCTb KOTOpbiX COrJiaCOBaHa 

C 6MKOCTbl> BHOBb H3rOTOHJieHHbiX l1pOSIBO'!HbiX 6a'!KOB H COCTaBJISieT 

48 CJIOeB cpopMaTa IO x 20 cM2• HarpeB 6JIOKOB npoHSBO,B;HTCSI aJieKTpo-

HarpeBaTeJI:DHHMH 3JieMeHTc~M, paCl10JIOXeHHbiMH Mex,ny CeKUHSIMH H 110 

nepHMeTpy TepMOCTaTa, 

C l10MOII{biO ,no6aBO'!HbiX COr:pOTHBJieHH~ VIMeeTCSI B03MOJB:HOCTb lllyHTH­

pOBaT:D JID60~ H3 HarpeBaleJI:DHbiX 3JieDeHTOB. H peryJIHpOBaT:D TaKHM 

o6pa30M KOJik'l'ieCTBO Tel1Jic., l10CTJl1a.IOntero B OT,lteJI:DHble CeKUHH TepMO­

CTaTa. 

KpoMe Toro, ,nJISI 6oJiee pc.BHOMepHoro pacnpe,neJieHHSI TenJia no nJio­

ntaJtH BHyTpH KaJit,ltOti CeKU~.H paCUOJIOJB:eHDI MC,ltHble nJiaCTHHbi. 

YnpaBJieHHe aJieKTpouarpeEoM ocymecTBJISieTCSI c noMOll.{hiD KOHTaKTHoro 

TepMOMeTpa, l10Mell.{6HHOrO B pa6oqee npoCTpaHCTBO nepBOti CeKUHH. 

TaKaS! CHCTeMa TI03BOJISieT l10,B;XepXHBaTb H BbiPaBHHBaTb TeMnepaTypy 

Ha BCeX pa6oqHX l10JIK8X C TOqHOCTbiO ~ 0,25°. 
1l'eiiJIUe npOSIBJieHHe B TepMOCTaTe npO.ItOJIJltaeTCSI 40 HJIH 60 MHHyT B 

saBHCHMOCTH OT TOJill.{HHbi CJIOSI. B ,B;eH:D TepMOCTaT l10JIHOCTbl> sarpy­

JB:aDT 3MYJI:DCHOHHHMH CJIOSIMH ,ltB8X,B;bl. ,l{JIHTeJI:DHOCTb npoMeEYTKa MeX,B;y 

,!{By.MSI napTHHMH o6pa60TK~ o6yCJIOBJieHa TeMnepaTypHbiM pe:EHMOM TepMO­

CTaTa. Hsy'ieHHe TIOCJie,B;Hero H SIBHJIOCb UeJI:DD ,ltaHHO~ pa60Tbi. B 

pa6oTe HCCJie,B;OBaJIOCb! 
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I. MccJie,n;oBa.JIOCb H3MeHeHHt~ TeMnepaTypbi Ha Bcex noJIKax TepMo­

cTaTa llpH rrpoBe,n;eHHH TeTIJIO~ C~~a,D;HH IlpO.HBJieHHSI ,D;BYX napTHH 3MJJih­

Cl10HHHX CJIOOB. 

2 • I1:CCJie,D;OBa.JiaCb ITJIOTHOCT:;, CJie,IJ;OB peJI.HTHBHCT CKHX tJaCTHn Ha 

3MJJibCl10HHblX CJIO.HX, HaxO,IJ;.Hll{HXI~.H BO BpeM.H TeTIJIOrO rrpO.HBJieHH.H Ha 

pa3Jil1tiHb1X IlOJIKax TepMOCTaTa. 

HcnoJib30BaJIHCb auyJihCHOHHie CJIOH THna EP-I H EP-2 TOJI!l{HHoli 

400 l1 600 MHKpOH, HaKJieeHHbie .~0 o6pa60TKH Ha CTeKJIO. CJIOM 06Jiy­

tJaJIHCb Ha CHHXpO~a30TpOHe 0~3,D;HHeHHOrO HHCTHTyTa .a,n;epHbiX MCCJie,n;o­

BaHH~ rrpoTOHaMH c aHepr.me~ IO E3B napaJIJieJibHO noBepxHoCTH cno.a. 

Ha o6pa60TaHHblX CJIOflX 110,1J;CtiHT~Ba.JIOCb tJHCJIO cryCTKOB Ha 100 MHKpOH 

,n;JIHHbi nyt~KoBoro cJie,n;a ( N /11)0 MK) Ha pa3JIHt1Hb1X r ny6HHax cnoH. 

Ha KaE,n;OM CJIOe Ha 20 MHKpOH T)JI!l{HHH HaCtiHTbiBaJIOCb 400 crycTKOB. 

!JIH o,n;Horo OilbiTa :acnoJib30BaJIO~b 3 3MYJihCHOHHbiX cJio.a. CJIOH npocMaT 

pHBaJIHCb B MHKpOCKon MBH-3 H.1Ui JIIOMHrraH c yBeJIHt~eHHeM I350x. 

I. TEMIIEPATYPA TEPMOCTAT.~. 

Ilepe,n; HatlaJIOM T8I1JIO~ CTa,Jtft1H I1pOSIBJI8HHJI TeMnepaTypa Ha BC8X 

IIOJIKax TepMOCTaTa _paBHa 24,5° C. IlpH ITpOBe,n;eHHH ,IJ;aHHOtl cepl1li Oilin-

TOB Ha ,IJ;BYX BepxHHX IlOJIKax (i I l1 ~ 7) TeMrrepaTypa 6biJ!a Ha 

0,2°C Bame 3TOH. 
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llpH 3arpy3Ke XOJIO,]J;HbiMH CJIORHH ( 5°C) TeMnepaTypa B TepMOCTaTe 

B HaqaJibHHM MOMeHT n~aeT H llOCTeneHHO HaqHHaeT llOB&maTbCR ,]J;O 

Hcxo.n;Ho~ (pHc. I). Kax BM.n;Ho H3 pHcyHKa I, qepe3 60 MHHYT 

llOCJie Haqana TeTIJIO~ CTaJ{HM llpORBJieHHSI TeMnepaTypa ,J.tOCTHraeT 

24,3°C. Xo 24,5°C oHa no,n:HmlaeTca TOJibKO qepe3 I2 qacoB. 

ECJIH qepe3 3 qaca TIOCJie Haq1~a TellJIO~ CTaJ{MH npORBJieHHR CHOBa 

3arpy3MTb TepMOCTaT XOJIO,J.tHWIH CJIORMH, TO TeMnepaTypa Ha BCeX 

TIOJIKax 6y,n:eT H3MeHRTbCR Ta.KHM xe o6pa30M, HO a6COJilOTHaa BeJIHqmHa 

ee 6y.n;eT HeCKOJibKO HMJKe (pMG. I). XaHHbte M3MepeHMR npOH3BO,IUUH1Cb 

B HDHe !965 ro.n;a. 
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ll. ITTIOTHOCTb CnElOB HA 3MYTibCHOHHHX CTIOHX. 

llnoTHOCT:o CJie,n;oB peJIHTHB.V.CTCKHX qacTHU B s,n;epHhlX sMyn:ocHHX 

3aBHCHT He TOJI:OKO OT qyBCTBHleJI:OBOCTH KCXO,IJ;BO~ 3MJJI:OCHH , HO H 

OT Odpa60TKH 3MYJlbCHOHBUX CJI~eB. B qaCTHOCTH, ITJIOTHOCT:O CJie,IJ;OB 

yBeJIHqHBaeTCSi C yBeJIHqeHHeM leMnepaTyphl H BpeMeHH TeiTJIO~ CT~HH 

npOSIBJieHHSl [ 3, 4 ] • 

TaK KaK B JIHTepaType HeT l10,1J;C6Hb1X ,n;aHHhlX OTHOCHTeJI:OHO SMYJI:OCHH 

BP-2, TO npMillJIOCb npoBeCTH HHtOTOpble Ol1h1Thl B Harne~ Jia6opaTOpHH, 

KOTOpble l10Ka3aJIH, qTO B STOM OTHOmeBHH KMYJI:OCHSI EP-2 Be,IJ;eT ce()g 

TaKJICe Ka.K H EP-I. 

C yBeJIKqeHHeM TeMnepaTypbi H I~peMeHH TeiTJIO~ CTa,n;HH npOSIBJieHHSI 

l1JIOTHOCT:O CJie,IJ;OB yBeJIMqMBaeTC:.H, HO He3HaqHTeJibHO • 

ITpH rrpO,ll;OJIJICHTeJibHOCTH TeiTJIO~ CT~HH 60Jiee 60 MHHYT ,lJ;JlSI CJIOeB 

TOJIIqHHOii 400 MK H donee 90 MllHJT ,lJ;JISI CJIOeB TOJIIqHHOii 600 MK Ha 

CJIOSIX ITOSIBJISieTCSI ,lJ;HXpOH'CieCKOe OKpatnHBaHHe. 

KpoMe TOrO onpe,n;eJISIJiaC:O ITJIOTHOCT:O CJie,IJ;OB Ha CJIOSIX, HaxO,IJ;SIIqHXCSI 

BO BpeMSI Tel1JIOV1 CT8J);HH npOSlBJieBHSI B HOBOM TepMOCTaTe H B Tep­

MOCTaTe o6rqenpHHSITOii KOHCTpyl~UHJII (KIOBeTa 11:3 HepJICaBeiOrqe~ CTWIH C 

,lJ;BOiiHblMH CTeHK&tH, C rrpOTOKOH BO,D;bi, HarpeTO~ ,11;0 HYXCHOJ.i TeMrrepa­

Typh1). B KIOBeTy CJIOH ITOMerqruiHCb HJIJII Herrocpe,n;CTBeHHO Ha ,IJ;HO, HJIJII 

Ha BJIIHHUJiaCT, JIIJIH HaxO,n;HJIHC:O Ha paCCTOSIHKJII I CM OT ,n;Ha B OKpyxte­

HHJII B03,n;yxa de3 Henocpe,n;CTBeHHOrO KOHTaKTa C ,D;HOM KDBeTbl. IlpH 

O,lJ;HHaKOBOVi npo,n;OJIJICHTeJI:OHOCTM H TeMnepaType TenJIOH CT~HH rrpOSIB­

JieHMSI ITJIOTHOCTb CJie,lJ;OB Ha BCHX CJIOSIX dbiJia O,lJ;HHa.KOBOVi. 

llpOCMOTp ITO,lJ; MMKpOCKOITOM SMY~I:OCHOHHhlX CJIOeB, o6pa60TaHHhlX B 
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nepByiO napTHIO M HaxO,ll;.flll{MXC.H 1:0 BpeM.H TellJIOi! CTa.»;MM npOfiBJieHM.H 

Ha pa3JIMqHHX llOJIKax HOBOrO TE~pMOCTaTa, llOKa3aJI, qTQ llJIOTHOCTb 

CJie,ll;OB Ha BCeX CJIOSIX O,ll;KHa.KOHa. PesyJibTaTbi npOCMOTpa M306paJKeHbi 

Ha pMC. 2. Bee I2 llOJIOK He llOKa3a.Hbi Ha pMCyHKe B BM)I;y TOro, qTo 

TQqKM Ha.KJla;D;biB8IDTCfl ,npyr Ha )(pyra. 

I ' 
i 

l'1 " 

--~~-----------~---
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ReT pa3HHUR B TIROTHOCTH cne~OB H Ha CRORX, 06p860TaHHRX B 

pa3nH~HRe ~HH (pHC. 3). 

-- ·--- ----·--------

TipHHHMaR BO BHHMaHHe 60RhillyiD TeTIHOBYD HHepuHD CHCTeMR, He06XO­

~KMO 6ano BHRCHHTh qepe3 KaKO~ npoMe%yToK BpeMeHH nocne aaqana 

Tenno~ CT~HH npORBHeHHR I napTHH CHOeB MOXHO 3aKR~HBaTh B 

TepMOCTaT IT napHID. 

Cy~g no H3MeHeHvliO TeMnepaTJI'H Ha TIOHKax TepMOCTaTa BO BpeMR Ten­

JIO~ cTa~HH nposBJieHHR, yTI.e t:epe3 qac nocne aaqana nposBnea»a: 

I napTHH cnoeB MOJitHO 3aKJI8JtuBaTh BTOPYIO· Ho npa.KTHqecKH 3TO He 

TaK. ,I{8Jlte npH c~BHre 2 qaca MeJIC~y aaqano:M o6pa6oTKH I H II napTHH 
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CJIOeB p8.3HH~a B TIJIOTHOCTJII CJie.l(OB ,l{OBOJloHO 3Halll1TeJioHa (pHC • 4, 5) • 
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llpH C~BHre 3 qaca pa3HMnH B llflOTHOCTH cne~OB yxe HeT (pHC. 6). 

Poccmc>JIH«t' em nodt'pzHOcmu ClfOR (MK) 
Puc6 IVIDmHtXmtJ "modo6 Ht1 C/ltJitr,alipDIJDmaHifDtr 

6 I)~ napmuu co cdlJu DH -' toaCQ. 

llpH llpOCMOTpe CHOeB il napTHM, TIOCTynHBillHX B TepMOCTaT qepe3 

3 qaca nocne Haqana TennoH CT~HH npoHBneHHR I napTHH H Haxo~H­

mHxcR Ha pa3nHqHux nonxax, Taxxe He o6Hapy~eHo pa3HHnu B nnoT­

HOCTH cne~OB. 

HCKnroqeHH8 COCTaBHHeT Ce~bMaR TIOHKa, Ha KOTOpO~ TIHOTHOCTb 

CHe~OB HeCKOHbKO BUlle OCTaHbH HX (pHC. 7). 3TH OTISTH TipOBO~H­

HHCb B ~eKa6pe 1965 ro~a. K 3TOMY BpeMeHH H3MeHHHaCb TeMnepaTy­

pa Ha llOHKax ~ 7,8;9. QHa CTaRa BHille 24,5°C. COOTBeTCTBeHHO Ha 

0,8; 0,6; 0,4°C. ilO-BH~HMOMy, 3TO CBH3aHO C H3MeHeHHeM TeMnepa­

TypHoro peXHMa B KOMHaTe. 3Ta pa3HHn~ 
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B TeunepaType He OTpa3~RaCb a ITROTHOCTH CRe~OB Ha CRORX, 

o6pa6oTaHHHX B I napTHID. Hyx o cne~HTh sa H3MeHeHHeM TeMnepa­

Typu Ha nonKax Tep~ocTaTa B pasnH~Hoe BpeMR ro~a. 

B pesyRbTaTe npOBe~eHHO~ pa6 TH MO~HO C~enaTb cne~yDm~e BUBO~H: 

I. MOXHO ·noRh30BaThCR HO BUM TepMOCTaTOM npH npoBe~eHHH 

Tenno~ CT~HH npoRBReH~H ~ns 96 cnoeB pasMepoM IO x· 20 c~, 
o6pa6aT~BaS HX B ~Be rrapT~H CO C~B~rOM He MeHee 3-X ~aCOB. 
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2. ilJIOTHOCT:O CJie,li;OB Ha aMfJI:OCJAOHHbiX CJIOliX O,li;HHaKOBa He3aBH­

CHMO OT paCTIOJIOJICeHHSI CJIOR B T3pMOCTaTe, 

3. Hy:m:Ho nepHO,li;Ht~ecKH He )e:m:e o,nHoro pasa B Mecsn~ npoBe­

pHT:o TeMnepaTypy Ha BCeX llOJIKilX TepMOCTaTa 11 no Mepe Heo6XO,li;H­

MOCTi1 BHOCHT:O nonpaBK:H B pery.T:HpOBKy • 
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