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NCCIIEAOBAHUE PEXXUMOB TEIIJIOOBEMEHA
B ITIYJIbLCAHMOHHOU TEITJIOBOU TPYBE

IIpedcmaenena koHcmpyKyus nynbCayuoH-
HOU mMenniogol mpyosl, cxema uzmepeHutl
U OamHble N0 MePMUYECKOMY COnpomueIie-
Huto. [lokazanel ocobennocmu npoyeccos
menioooOMeHa 8HYmpu NyibCaAyUOHHOU
menuogou mpyouvl.

B HacTosimiee Bpems Bce O0NbIINI HHTEPEC BBI3bIBA-
IOT CHCTEMbl OXJIAXK/IEHUs] Ha OCHOBE IyJbCAllMOHHBIX
ternoBsIx TpyO (ITTT), B KOTOPBIX ABUKEHUE TEILIOHO-
CUTENS OCYLIECTBIISIETCSI HE TOJIBKO 3@ CUET KallMLIsp-
HBIX CHUJI, CUJI HHEPLIUU U TPaBUTALUU, HO U MEXaHUYe-
CKOTI'0 BO3/IEMCTBUS pacTyILHX IIapOBBIX ITy3bIpeil. B niep-
BoM ynomunanuu o [ITT B [1] Obu1a mokazaHa BO3MOX-
HOCTb NIEPEHOCA TEIUIOBOI SHEPT U TEIIOHOCUTENIEM 3a
CYeT MHEPIIMOHHBIX CHII. 3aTeM OBLIH IIPE/ICTaBICHBI pe-
anbHble KoHCTpyKuuu [ITT [2—4]. B nanbuelimem uzy-
YeHrne GU3NIECKHUX MporeccoB, npoucxoasmmx B [1TT,
HAIIIJIO CBOE OTpakeHue B padorax [5, 6] u ap. Hecmor-
pst Ha mmpokuit uaTepec K [ITT u 6ompimoe KoaunyecTBO
Pa3HOOOpPa3HBIX KOHCTPYKIIHH, B HACTOSIIIICE BPEMSI HEIIB3sI
OJTHO3HAYHO OTBETUTH HA BOIIPOC O BIUSHUH PA3IUIHBIX
(haxTOPOB Ha X TETJIONEPEIAIOIINE XapaKTEPUCTHKH, B
JaCTHOCTH Ha TEPMHUYECKOE COTIPOTHBICHHE. DTO CBS3a-
HO C TEM, YTO TPH Nepe/ade TEeII0BOH SHEPTUH U3 30HBI
HarpeBa B 30Hy KOHACHCAINU OJHOBPEMEHHO MPOUCXO-
JIT pasHble (hU3MYECKue MpoIecchl (KOHBEKIHUS, MPo-
I[ecc MapooOpa30BaHsl, KOHCHCAIHS, MAaCCOIIEPEHOC),
Ka/IbI{ 3 KOTOPBIX TPEOYET OTAENBHOTO H3YUEHHSL.

[ITT ouens npocThl B u3rotosieHun. OHU HE coniep-
KaT HU KalTWUIIPHO-TIOPUCTOH CTPYKTYPBI, HU KJIAMIAHOB,
HU JIPyTUX 3JIEMEHTOB JJIS TIEPEMEILICHUS TETIIOHOCHUTE-
JIs1 U3 30HBI HarpeBa B 30HY KOHJCHCAIMM M MPU 3TOM
MOTYT (PYHKIIHOHUPOBATH MPH JIF000I OpHEHTAINH B IIPO-
ctpancTBe [6, 7]. I[lostomy IITT sABASAIOTCS OMHUMHU U3
Hanbosee A3PPEKTUBHBIX U TEPCIICKTUBHBIX YCTPONUCTB
JUISL OXJIQXKICHHS TETIIOHArPYKEHHBIX JIEMEHTOB.

Lenbro HacTOsIIEH pabOTHI OBLIO U3yUEHHUE MPOILIEC-
coB, npoucxoasumx BHyTpu IITT (Hauanmo neiicTBus
LIEHTPOB MapooOpa3oBaHus U, KaK CICICTBHUE, H3MCHE-
HHUE TEPMUYECKOTO COMPOTUBIICHHUS), B 3aBUCIMOCTH OT
PasNINYHBIX (PaKTOPOB (BEIMUYMHBI TEIUIOBOTO MOTOKA,
TEMIIEPATYPhI ¥ PAcX0Jia OXJIaXKJAOILEH )KUAKOCTH).

JKCcNepUMEHTAIbHASl YCTAHOBKA U METOIMKA
NPOBeIeHUs] U3MepeHu

OxcnepuMenTtanbHast [ITT Obuta U3roToBICHA U3
MEJIHOH TPYOKH C BHYTPEHHUM qUaMETpoM d, =1 MM

U HapY>KHBIM IHAMETPOM dHap=2 MM. TpyOka qiuHOM
1865 MM OblTa M30THYTa B 3MEEBHK M3 CEMH TICTEb,
3aMKHYTBIX B elMHBIA 00beM (puc. 1). BeicoTa koHCT-
pykuuu cocrasisuia 110 MM, IIpu TOM BbICOTA 30HBI Ha-
rpeBa — 50 MM, 30HBI TpaHCHOpTa — 35 MM, a 30HBI
KOHJIeHcauu — 45 MM.

Puc. 1. Konctpykmus sxcniepumentansuoit [I1TT:
3H — 30Ha Harpesa; 3T — 30Ha Tpancnopra; 3K — 30Ha KOH/IeHCaK

Temneparyproe nose I[ITT u3mepsnocs Meab-KOH-
CTaHTAHOBBIMU TEpPMOIIapaMH, [I0Ka3aHUs KOTOPBIX B pe-
JKUME peaJIbHOI'0 BPEMCHHU BBIBOJWJIMCH Ha OKpPaH MEp-
COHAJIBHOTO KOMITBIOTEPA Yepe3 aHaIoroBO-LIU(PPOBOIL
npeoOpasoBarenb. Takoe ycTpOoHCTBO MO3BOJISIIO HEMpe-
PBIBHO B TEUEHHE BCETO SKCIEPUMEHTa HAOIIOIaTh U3-
MeHenne temmneparypuoro nons [ITT, a Takxke yeTko
(huKCHpOBAaTH MOMEHT Havala MyJIbCAII TeMITepaTyphI.

Ilepen HavaoM HccIeq0BaHUN BHYTPEHHSAA [1OJIOCTh
[ITT oumimanace M JerazupoBanach ¢ MOCIEAYIOIIEN
npoBepkoii Ha repMeTuuHOCTh. [Tocne atoro ITTT Baky-
YMHpPOBAJIach C MOMOIIBIO CTIEHATBFHO 000pyIOBaHHO-
ro BakyymHoro crenna [8]. 3anpaska IITT remnonocu-
TeJIeM IIPOM3BOIMIIACE HA ITOM K€ CTEHJIE, CTEIEHb 3a-
nonHeHus coctapisina 50% ot BHyTpeHHero oobema [1TT.
B kadecTBe TEIIIOHOCUTEISI UCII0Ib30BaIACh JUCTUILIH-
pOBaHHas iea’pupoBaHHas BOAA.

Ha puc. 2 npeacraBieHa cxema yCTaHOBKHU JUI UC-
cienoBaHus Terionepeaatronux xapakrepuctuk ITTT.
[TonBox TEMIOTHI K 30HE HArPEBa OCYILECTBIISIC C I10-
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Puc. 2. [lpunnunuanpHas cxeMa SKCIIEPUMEHTAIFHON YCTAaHOBKHU
BK — Bakyymnbiii kpaH; BT — Bartmerp; BH — Hanopusiii 6ak; K — kommyTtarop; [TK — nepconanbhbiii kommbtorep; JIATP — naboparop-
HBIA aBTOTpaHCchopMarop; DH — snexrponarpesarens; MB — mummmuBonsT™MeTp; PM — portamerp; CH — cTabmim3atop HaIpsHKCHUS

T1...T10 — mMenp-KOHCTaHTaHOBBIE TepMOTaphI; T

BX? 7 BBIX

T — xpomesb-amomeresbie Tepmonapbl; TO — teruioodomennuk; AT — anamnoro-

BO-1H(ppoBOI TIpeoOpa3oBaTenb

MOIIILIO HATPEBATEIIS CIICIIUATBHON KOHCTPYKIIUH, COCTO-
SIILIETO M3 JIByX 4YacTell, MKy KOTOPBIMU pacrojara-
nack [ITT. 3oHa KOHIEHCAIINY TAKXKE TIPEICTABISIIA CO-
00l KOHCTPYKITHIO U3 JIBYX OTIEIbHBIX TUIACTHH C TIPHU-
MasHHBIMHU TPYOKaMH, TI0 KOTOPBIM OJaBaJIACh OXJIaXkK-
Jlaronias BojJa M3 HamopHoro Oaka. J[ns yMmMeHblIeHHs
TepMuyeckoro conporusiieHus Mexay IITT u anexrpo-
HarpesareneM, a Takxe Mexay IITT u kongeHcaropowm,
HaHocuitack TermionpoBoanast nacta KITT-8. Tlonaya remn-
JIOBOTO IMOTOKA Ha AJIEKTPOHArpeBaTellb IPOU3BOINIIACH
¢ nomotpsio JIATPa PHO-250-2-M u n3mepsinach BarT-
metpoMm JI5088 ¢ xitaccom Tounoctu 0,2.
Temmeparypa BoJIbI Ha BXOZIE B KOHACHCATOP TOIEP-
JKUBaJIach MOCTOSTHHOM (B mHTepBaie oT 20 1o 40°C) ¢
TTOMOIITHI0 HUXPOMOBOT'O HarpeBarTesi, HAMOTAHHOTO Ha

MOJIBOJIAIIYIO TPYOKY. Pacxon oxiakmaarommen xHaKo-
cti G (pUKCHPOBAJICS PacxofgoOMEpPOM, KOTOPBIH OBLI
MpeABApUTEIHLHO OTTapupoBaH. Temmeparypa oxJaxaa-
IOLIEH JKUJIKOCTH Ha BXOJIE B KOHJIEHCATOP (/) ¥ Ha BbI-
XoJie U3 Hero (f, ) U3MEPAIACh XPOMEIb-AFOMENIEBbI-
MU TepMoTiapaMu. BemyrHa peaabHO OTBOJAUMOTO TeTl-

JIOBOT'O ITOTOKA paCCYUTHIBAIACH KAK

Qo = GG (1 — 1) (D

rie Cp, — TEMIOEeMKOCTh BOIBI /I JAHHOTO JMana3oHa
TEMIICPATYPbI.

C 1enpr0 MUHUMH3AIMHY TEIUIOBBIX TOTEPh B OKPYIKa-
IOIIYIO cpeny paboumii y4acTOK TEIIOU30JIMPOBAICS
0a3aJIbTOBBIM BOJIOKHOM.

ITo moka3aHusIM TepMOIIap, YCTAHOBJICHHBIX B Pas-
JIMYHBIX 30HAX, PACCUMTHIBAIIICH CPSIHUE 3HAYCHHS TEM-
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nepaTypel B 30Hax Harpesa (t,,) u KoHmeHcanuu (t, ),
MOCJIE Yero PacCYMTHIBAIOCH TEPMHUUECKOE COIPOTHB-
JIeHHe

Q. 2)

Pe3yabTarsl uccaenoBaHuii

[IpoBenenHbIe Hccneq0BaHNUS TOKA3ald, YTO HAa4ao0
s dexruBHOi padoTel IITT HacTymano TOIBKO KOraa
MTOJIBOJIMMBIH TETITOBOM MOTOK () OBLIT HE MEHBIIIE HEKO-
TOPOW MUHUMAIIHOM BENMYMHBI (. . IPY KOTOPOI MOIJIU
AKTHBHPOBATHCS LIEHTPHI TapooOpa3oBaHus B 30HE Ha-
rpesa. [lpu O<Q,_. Ttemmeparypa 30ubl Harpesa [ITT
MOHOTOHHO ITOBBIIIAJIACH 10 YCTAHOBJIEHUS CTallHOHAp-
HOTO cocTosiHus (pHc. 3, a).

[Tpy HEOOITBIITNX TETIOBBIX HATPY3KaX CTAITOHAPHBIN
pexxum gocturancs 3a 30—40 MUH 1 XapaKTepu30BajCs
3HAYUTEIbHBIMU [IEPENagaMy TEMIIEPATyPbl MEXIY 30-
Hamu Harpesa 1 koHaeHcarwu (1o 180°C). [Toce Haua-
JIa aKTHUBAIINH MIEPBBIX IICHTPOB ITAPO0OPA30BAHUS B pe-
3yJIbTare BBITAJIKMBAHUS YaCTH TETIIOHOCUTEIIS B 30HY KOH-
JIEHCALlMU Tepenaj TeMIeparyp Mex,1y 30HaMH TeIu1o-
oOMeHa pe3Ko CHMKAJICS IPUMEPHO B TPH paza. Bpems
BBIXO/Ia HA CTAIIMOHAPHBIN PEXXUM OBIJIO MIHUMAIBLHBIM
Y HE TIPEBBINIAN0 JBYX MUHYT (puc. 3, 6).

B mynbcanuonHoi TEII0Bo TpyOe MOXKHO BBIICIHTh
Ha JiBa pexuma Teruionepenadu (puc. 4). [lepsblii pe-
UM COOTBETCTBYET HHU3KHUM TETIOBBIM MIOTOKAM H Xa-
paKTepu3yeTcs TEIUIONEPEHOCOM 3a CUET, B OCHOBHOM,
TEIJIONPOBOAHOCTH CTEHKU 1 KOHBEKLIMH [TApPOBOM U JKHJI-
koii (ha3. B aTOM pexumMe mpu HeOONBUINX TEIIOBBIX Ha-
rpy3kax MHOTIA HaOIOAMCh HEOOIbIe KoleOaHHs
TeMIepaTypbl B 30HE TpaHCIOpTa, 00yCIOBICHHbIE, Be-
POSITHO, pacIIMPEHUEM TTAapOBOH (ha3bl U BHITECHCHHEM
TEIUTBIX CTOJIOMKOB JKUIKOCTH M3 30HBI HArpeBa B 30HY
TpaHcnopTa. B 30Hax HarpeBa v TpaHCTIOpTa TEeMIepaTy-
pa MOHOTOHHO BO3pacTaa, B TO BpeMs KaK B 30HE KOH-
JICHCAIINY OHA OCTABAJIACh MPAKTUYCCKH ITOCTOSHHOM, YTO
XOpOIIIO BUIHO Ha pUC. 4 B 00JIaCTH MEPBOTO PEIKUMA.
[Tpu 5TOM HHTEHCUBHOCTbH TEIIOOT/IA4H B 30HE HArpeBa
OblLa cpaBHUTENBHO Hu3KoH (<200 B1/(M?K)), u IITT
IIPAaKTUYECKU HE IIepejaBalla TEIJIOBYIO SHEPTUIO.

a)
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Puc. 4. 3aBucumocts Temnepatypsl IITT or Bpemenu

Hauano Broporo pexxnma xapakTepru30BajIoCh PE3KHM
CHIDKEHUEM TeMIIepaTyphl 30H HarpeBa U TPAaHCIIOPTa C
OJIHOBPEMEHHBIM CKaYKOM TEMIIEPATyPbl B 30HE KOHJICH-
cauuy. IHTeHCUBHOCTB TEIUIOOT/Ia4H B 30HE HArpeBa pes-
KO BO3pacTaja IPUMEPHO B II1Th pa3. IIpu a3ToM nosisis-
JICh IyJIbCALUK TeMIieparypsl Bo Bcex 30Hax IITT, uro
CBUJICTEIHCTBOBAIO 00 aKTHUBAIIMU IIEHTPOB Mapoodpa-
30BaHUS B 30HE Harpesa. B pesynbrare pocra mapoBoro
y3bIpsl BO3HUKANA JABMXKYIIAsl HHEPLIMOHHAS CUJIA, KO-
TOpasi BBITAJIKMBAJIA HATPETYO )KUJIKOCTb B 30HY KOH/ICH-
canuy, Il 4acTh NapoBOi (ha3pl KOHAEHCHPOBAIACH.
Iockonbky IITT siBiIsI€TCS 3aMKHYTOM CUCTEMOM, X010~
Hasl )KUJIKOCTh M3 30HBI KOH/ICHCALUH NepPeMEIaach B
30HY HarpeBa coceiHei netnu. Takue npoeccsl nepuo-
JUUYECKU MTOBTOPSIIUCH IPU U3MEHEHHH MJIOTHOCTH TeETl-
JIOBOT'O IOTOKA M UHTEHCUBHOCTU OXJIAXKAEHHS 30HbI KOH-
JEHCALIUH.

Ilepexox oT mepBOro pexuMa padoTHl KO BTOPOMY
conpoBoxkaica HectabuinpHoi padoroii IITT (puc. 5).
Paccmotpum mporecc Takoro nepexoaa.

Temmneparypa CTEHKH B 30HE HarpeBa CyIIeCTBEHHO
IpPEBbIILIANIA TEMIIEPATYPY HACBILIECHHS, KOTOpas ONpee-
nsutack 1o gasnenuto BHyTpu IITT. JlaBnenue B temio-
BBIX TPYOaX OOLIEIPHHSATO ONIPEAEIISATH 110 CpeTHEMY 3Ha-
YEHHIO TEMIIEPATyphl B ajuabaTHOI 30He. 111sl myIbeupy-

0)
250 30HA HAIPEBA ~ st
250 Br V0BT~
o 200 150BT 5005y -
o 100 Bt i
& 1501 75p; \ f*
i -.,.,,[ L 3oHa TpaHCHOpTa
2100 [t TN
z w
=50 e gaglifersitesd 30Ha KOHJICHCALUU
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Puc. 3. M3menenue temnepatypsl npu Beixoae IITT Ha cranuoHapHBIN pexum:

a — J10 Hayaua myabcauuit (O<Q,

min

); 6 — mocie Havana mmyascanuii (020

min)
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Puc. 5. XapakrepHasi KapTHHA [IEPEXOJOB OT OJHOTO PEXKH-
Ma paboThl K APYyromy

FOIIHX TEIIOBBIX TPYO 3TO TAK)KE PABOMEPHO, B TAHHOM
ciy4ae 3TO 30Ha TpaHCHopTa. JlaBieHre HACHIMICHUS B
IITT npu temneparype 20°C He npepbimaert 2,3-103 Ia,
YTO Ha JIBa MOPsJIKA HUXKE aTMOC(EpHOTo, W M0 Mepe
YBEJIMYEHHUS TEIUTOBOTO MIOTOKA OHO BO3PACTAaET.

Jlig akTHBaIUK IEHTpa NapooOpa3oBaHus Ha BHYT-
pEeHHEN TEeIIO0TAAIOIIEN TOBEPXHOCTH 30HBI HArpeBa
IITT HeoOXonMMO CO3/1aTh HEKOTOPBIH ITEPErPEB KHKO-
CTH II0 CPaBHEHUIO C TEMIIEPATypOr HachIIeHus. B me-
perpeToM MorpaHuIHOM CJIOE 3apOKIACHIE M HA4aI0 po-
CTa MapoBOTo My3bIPsl IPOUCXOIUT MPU HEKOTOPOI MU-
HUMAaJIbHON Pa3HOCTH MEKY TEMIIEpaTypoi TOBEPXHO-
cru Harpesa I, ¥ TEMIIEPATypON HACHIILEHHUS] JKUIKOCTH
T . Cesi3b iepena/ia TEMIIEPATy pbl Ha9as1a KUIIEHUS C KPU-
THYECKUM PaJIMyCOM 3apojibIlia R ONMUCHIBACTCA Clie-
JIyIomier 3aBucuMocTsio [9, c. 35; 10]:

20T,

S
" 1
rp'R,
e 0 — K03()(QHUIHEHT TOBEPXHOCTHOTO HATSKCHHUS;
7 — TeIIoTa apooOpa3oBaHus;

P’ — MIOTHOCTH Mapa;
R, — KpUTHYECKUH PajnyC NapoOBOro My3bIpsi.

ATCT =-I—CT _TS =

(5)

OOBIYHO KPUTHYECCKUU pajyCc MapoBOTO ITY3bIPs
MIPUHUMAETCS PaBHBIM pa3Mepy BIIaMHBI Ha IIEPOXOBa-
TOIi TOBEPXHOCTH. UeM HUKE YPOBEHb IIEPOXOBATOCTH,
TeM OOJBIINI TIeperpeB HeoOXOAMMO CO3/1aTh, YTOOBI
AKTUBUPOBAJICS IISHTP TAPOOOPA30BAHHS M PEKHIM K3 KOH-
BEKTHBHOTO, C HU3KOW HHTCHCUBHOCTBIO TETNIOOOMEHA,
HepeIes B My3bIPhKOBBIN ¢ BRICOKUMH KO3 hHUIHCHTa-
MH TETUIOOTAAYH.

3aBucuMoOCTh (5) cripaBeIJIvBa JUIIb JJ1s1 pABHOMEP-
HO IIEPETrPeToN KHUIKOCTH 1 IT0 CPABHEHHIO C PEaIbHBIM
MIPOIIECCOM KUTICHHS JKUIKOCTH Ha IOBEPXHOCTH Harpe-
Ba JIacT 3aHIKECHHBIC Pe3yabTaThl. [Iporecc 3apokaeHus
MapOBOTO ITy3bIPs B CTECHEHHBIX YCIIOBUSIX, KOTOPBIC HIMe-
1ot Mecto B IITT, ornmuuaercs OT yciaoBHil KUTICHUS B
6ouspiioM o0beme. K Hanbonee cyniecTBeHHBIM OTINYH-
SIM TaK’ke€ MOXXHO OTHECTH TO, YTO 30HA HArpeBa JIHIIb
YaCTUYHO 3aroJTHeHa )KUIKoU (hazoit. B 3aBucumoctu ot
CTEIICHH 3aIIPaBKHU CUCTEMBI TETTIOHOCUTEIIEM JIUTHHA yda-
CTKOB JKUJIKOH 1 mapoBoii a3 BHyTpH IITT MoxkeT ObITH
pasnuuHoii. [TapoBas (haza B 30He Harpesa, 1O BCeil Be-
POSITHOCTH, MOXKET 3aHUMATh OOJBIIHNN 00bEM, UEM JKHI-
kas. [TockosbKy B mape «Melb—BOJIa» CMauuBaHUeE OJIH3-

KO K HACATBHOMY, Ha Y9acCTKax C MapoBoi ¢a3oil Mox-
HO TNIpEANoJararh CylnecTBOBAaHHE TOHKOTO MUKPOCIOs
KHUJIKOCTH, C KOTOPOTO MHTEHCUBHO UCHAPSETCS TEILIO-
Hocutenb. CornacHo 3akony Dypbe, KOTU4YECTBO TEILIO-
ThI O, TIepeiaBacMoe B IAPOBYIO (ha3y yepe3 TOHKUIT MUK-
pOCIIO KUAKOCTH, OTIPEACISETCS CIETyIOIIeH 3aBUCH-
MOCTBIO:

A)K
Q= 6— FAt, (6)

MC

rae A — KOd((UIHEHT TEMIONPOBOIHOCTH MUKPOCIIOS KUIKOCTH;
O, . — TOJIIMHA MHKPOCIIOS KUKOCTH;
F — muiomap NOBEPXHOCTH TEIIO0OMEHA;

At — nepenaz TeMIepaTypsl 1o TOIIMHE MUKPOCIIOSL.

Tak KaKk TONIIMHA MEKPOCIOS )KUIKOCTH HEOOIbIIast
(OT eMHHII IO IECATKOB MEKPOMETPOB), 3TH YYACTKH C
napoBoii (ha3oii MOTYT OTBOJUTH IOCTATOYHO OOJIBIITHE
TETUTOBEIE MTOTOKH. [Ipn 3TOM MponcXoauT Kak OB TIepe-
TOK TETUIOHOCHTEIIS U3 y4acTKa ¢ )HJIKOH (a30ii B mapo-
BOE€ TIPOCTPAHCTBO, UTO 3aTPYIHSIET POPMHUPOBAHHE YC-
JIOBHY BO3HUKHOBEHHSI IICHTPOB IMapooOpa3oBaHUs B
JKUIIKOCTH. Haymaume Takux yclioBri TeriooOMeHa, a Tak-
K€ MOHIKEHHOTO JAaBJICHUS U ICHCTBUS KaMJUIIPHBIX
CHJI, TPUBOJIUT K YBEIMUCHHUIO TIEPETIaa TeMIIepaTyphl
Hayasa KUIIEHUS AT . JleficTBUTENHHO, HA PHC. 5 BUAHO,
YTO HAYANIO AKTHBALIN TICPBBIX IEHTPOB napoo6pa3013a—
uust iponsonwio npu A7 =30°C. Jlanee mynbcupyroruii
xapakrep padoTbl nTT COHpOBO)K,Z[aJIC}I MOHOTOHHBIM
CHIDKCHUEM CPEAHHUX TeMIIepaTyp 30H HarpeBa o
TPAHCIIOPTa, B TO BPeMs KaK B 30HE KOH/ICHCAIIHUH CPeI-
HSIs TEeMIIEpaTypa 0CTaBaJIach IPHIMEPHO Ha OJTHOM yPOB-
He. Jlasnenne BHyTpu [ITT cHMXATOCH, 3TO TPUBOANIIO
K TIPEKpAIICHUIO ASHCTBHS IIEHTPOB apooOpa3oBaHus,
YCIIOBHS TIepeadyn TerIoBor sHepruu mno e [1TT
YXYIIIAINACH, a TEMIIepaTypa B 30HE HarpeBa HaunHaja
noebimatees. [Ipn noctmwkennn neperpesa AT, onsrh
BO3HHKAJI ITAPOBOM IMy3bIPb. TaKHe MepUOINIECKUEC N3-
MEHEHHUS XapakTepa TeII000MeHa MPOJOIKAINCH BO
BpEMs MEPEXOAHOTO PEXHMMA. YBEINUYCHUE TEIUIOBOTO
MIOTOKA BIUIOTH 10 MAKCUMAIIEHOTO 3HAUCHHS TIPUBO/IU-
JI0 K CTa0MIILHOMY TIEPEXO/y BO BTOPOM PEKUM PaOOTHI
[1TT, xoraa mynbcanuu TEMITEpaTypbl HAOIIOIATICH BO
BCEX 30HAX.

B pesynbrare pacyeToB OBUTH ITOTYYIEHBI 3aBUCHMO-
ctu tepmudeckoro conpotusienus [ITT ot Bennunub
mepe1aBaeMoro TEIIOBOTO MTOTOKA, MPEICTaBICHHBIC HA
puc. 6. V3 pucyHka BUAHO, UTO NMPU BHICOKUX 3HAUEHU-
X TIEpPeaBaeMOro TEIUIOBOTO IIOTOKA H3MEHEHHE TEM-
TIEpaTyphbl BOJIBI HA BXOJIE B KOHJIEHCATOP £ M €€ Pacxo-
na G He OKa3bIBaJI0 KaKOTo-JI100 CYIIIeCTBCHHOTO BIHS-
HUSI HA BETUYUHY U XapaKTep 3aBUCUMOCTH. JTO COOT-
BETCTBOBAJIO BTOpoMY peskuMy padotel [1TT. 3naueHue
TEPMHUYECKOTO COIPOTUBIEHHS B 9TOM PEKHUME MOHO-
TOHHO CHIDKAJIOCH IPU YBEIIMUCHHUH TETUIOBEIX ITOTOKOB
BILJIOTH JIO MAKCUMAaJIbHBIX 1 He TipeBbimanu 0,4°C/Br.

[Ipu HEOONBIIMX TEMIOBBIX TOTOKAX HAOIIOIAIHCH
BBICOKHE 3HAYCHUS TEPMUUCCKOTO COMPOTUBIICHHS, YTO
COOTBETCTBOBAIO TepBOoMY peskumy padotsl TTTT. Ve-
JIOBUS TIEPEXOAA OT TIEPBOTO PEKMMA KO BTOPOMY 3aBH-
CAT OT PEKUMHBIX IApaMeTPOB G U [ . YBEIMYEHHE TEM-
HepaTypsbl BOAbI CIOCOOCTBOBANO nepexoay padotst IITT
U3 peKUMa KOHBEKLUHU K IMYJIbCUPYIOIIEMY IIPU MEHb-
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OBECIIEYEHHME TEILJIOBBIX PEXKUMOB
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Puc. 6. 3aBucumoctp Tepmuueckoro conporusiaeHus I[1TT

OT BEJIMYMHBI NIEPEaBaeéMoro TEIUIOBOTO IOTOKA JJIs pas-

JIMYHBIX 3HAYCHUH TEMIEparyphl BOIbI £, U ee pacxona G:
a—1,71073;6 — 2,6:103; 6 — 4,6:10 xr/c

LIMX TETJIOBBIX MOTOKaX. JTO CBA3aHO C TEM, UTO YBEJIHU-
YEHHE TeMIIepaTypbl B 30HE KOHJEHCALUU MIPUBOAUT K
MTOBBINICHUTO AaBlieHus HacklmeHus B [1TT u, cooTBeT-
CTBEHHO, K cHIKeHUI0 AT o T €. K aKTHBAL[MU LICHTPOB
napooOpa3oBaHus y)Ke MPU MEHBIINX TETJIOBIX MIOTO-
kax. Takoe ke BIHMsIHHE OKa3bIBajO U yBEITUYEHUE pac-
XO0/1a OXJIXK/IAI0IIEN KUIKOCTH.

[MoMuMO peskUMHBIX (PaKTOPOB HA BEIUINHY TCPMH-
YECKOIO COIIPOTUBIIEHUS TAKXKe BIUAIOT BHYTPEHHUH U~
ametp IITT d_, n KOMYIECTBO TIETENH 3MEEBUKA IPU OJIH-
HakoBoi jiuHe [7, 11]. st conocraBienus pesynbTa-
TOB HACTOSIIETO MCCIEJOBAHUSA C M3BECTHBIMH Ha
puc. 7 npecTaBlieHbl JaHHbIe U3 [6, 12, 13], mony4en-
ueie st [ITT ¢ npubnu3uTenbHO OAMHAKOBBIMHU BHYT-
PEHHUMHU JUaMeTpaMHu. 3/1€Ch BUJHO, YTO B IIEJIOM Xa-
paxTep 3aBUCUMOCTEN TEPMUYECKOTO COIIPOTUBIIEHUS OT
nepeaBaeMoro TeIIoBOro MOTOKA, MOTYYeHHBIX B Ha-
cTositiel paboTte, XOpoILo COrIacyeTcs ¢ JINTepaTyPHbI-
MU JaHHBIMH, & UMCIOLIHIACS pa30poc 3HAYCHUIA MOXKET
OBITH CITeACTBHEM pasiurs B KOHCTPYKIHsX [1TT u oco-
OCHHOCTSIMHU B TIPOBEACHUH YKCTICPIMEHTOB.
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Puc. 7. 3aBucuMOCTb TEPMHUYECKOTO COMPOTUBICHUS OT IIe-
pelaBaeMoro TEIIOBOIO MOTOKa:
1, 2 — nannsle skcrepumenta (7 merens, d, =1-1073 m); 3 — [6, 9]
(4 metmwy, aIBH=O,96~10’3 M); 4 — [13] (5§ nernn, dBH:l,3~10’3 M)

*kk

Takum o6pazom, [ITT MoxkeT QyHKIIMOHUPOBATH B
JIByX XapaKTepHBIX peXKUMax:

— KOHBEKTHUBHOTO TEIUIOOOMEHA, MPH KOTOPOM OT-
CYTCTBYIOT ITyJTbCAIIMH TEMIIEPATYPhI B 30HAX MOABOA 1
OTBOJA TETUIOTHI,

— MyIbCAIMOHHOM, TP KOTOPOM Tepe/iada Terio-
BOM SHEPI'HH IPOUCXOINT 32 CUET ICUCTBUS LIEHTPOB Ia-
poobpa3oBaHusl.

BennunHa TepMHUUECKOro CONPOTUBIEHHUS HAIPSIMYTO
3aBucHT OT pexuma padotel [ITT. dusa addexruBHOiM
paboThl cuctembl oxnaxacHus ¢ [ITT nenecoodpasHo
€O03/1aBaTh yCJIOBUS, COOTBETCTBYIOIINE Ty IbCALIIOHHO-
MY PEKUMY IE€pe/ladul TeIIOBOU SHEPTHH.
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