TennotexHUKa

Crnocobbl nepenayun TennaoThl



OnpeaneneHne TenJ1oNnpoBOAHOCTU

TennomaccoobMeH — 3TO HayKa, n3y4daroLwass 3aKOHOMEpPHOCTU Mpo-
LLeCCOB NnepeHoca TensoTbl U MAcCChbl BelwlecTBa.
CyuwecTByeT 3 cnocoba TennoobmeHa:
. TennonpoBoOAHOCTb (KOHAYKLUMSA);
N KOHBEKUMS;
. NYYNCTbIN Tens1oobMeH (paanaunoHHbIN).
TenonpoBoAHOCTL — 3TO NepeHOoC Tens0Tbl NpU HeNnocpeacTBEHHOM
KOHTaKTe Ten C pa3HOoW TeMnepaTypon N OCYLLECTBASIETCS Ha YpPOBHE
MMKpo4YacTuu.

TennonpoBOAHOCTb MMEET MEeCTO B TBEPAbIX, XNAKUX N ra30006pas-
HbIX cpedax, NpuyeM, B TBepAblX Tesax — B YUACTOM BUAeE, TaK Kak
Apyrue cnocobbl nepeHoca Tensao0Tbl B HUX HEBO3MOXHHbI.




OnpepeneHne KOHBeKLUUMU
N Ny4ncToro tensoobmMeHa

KoHBeKLMS — 3TO NepeHOC TensI0Tbl NpU NepeMew,eHnmn XnaKocTu
n3 obnactu c 6onee BbLICOKOW TeMnepaTypon B 061acTb C HU3KOM
TeMnepaTypon.

[loa cNoOBOM XWMAKOCTb nogpasyMeBaeTcs nobas Tekyyada cpeaa
(rasmbl, pacnsiaBneHHble MeTasnbl). KOHBEKLMNSA OCYyLLEeCTBsSeTCS
Ha YpOBHE MaKpo4acTul.

Tennosoe nsnyyeHue (Ny4YMUCTbIN TeN100bMeH) — 3TO NepeHocC Ten-
NOTbl MOCPEeACTBOM 3/1eKTPOMArHUTHbIX BOJIH.

[lpn 3TOM nNponcxoanT ABOMHOE nNnpeobpa3oBaHMe SHEPrun:
TensoBas 3Heprusa nssy4dyarowero tena nepexoanT B NYyUHUCTYLo. B
CBOIO o4vepenb, ly4ynucTtas aHeprus npu nonagaHnMm Ha TBEPAYIO UNN
XUAKYH NMOBEPXHOCTb NnepexoanT B TEMNJI0BYHO.




OnpepeneHune Tensonepenayu

[Mpn KOHBEKUUN HapsAy C KOHTAaKTOM MexXay MakpoobbeMaMu Xua-
KOCTU HemsbeXXeH KOHTaKT N Mexay MMKpodyacTuuamun, To eCTb Ten-
nonpoBoaHOCTb. COBMECTHbIN NepeHOoC TenaoTbl KOHBEKLUEN U
TEenAonpoBOAHOCTbIO — KOHBEKTUBHbIN TEN/I006MEH.

KOHBEKTUBHbLIN TEN006MeH MexXay CTEHKOW U XUAKOCTbIO — 3TO
KOHBEKTUBHAA TensooTtaavya.

B TennoobMeHHbIX annapaTtax rnpomMcxoauT nepeagada TennoTbl Yepes
CTEHKY OT ropsidyero TenJIoHoCUTens K Xoi04HOMY — Terionepenaya.
B oTonntenbHbiXx Npnbopax TennoTa OT ropsyero TenJIoHoOCUTens K
BHYTPEHHEeN NOBEPXHOCTU CTEHKWN OTAAETCS 3a CYHET KOHBEKLUWUWN, BHY-
TPU CTEHKU — TENJIONPOBOAHOCTbIO, OT HAPY>XHOW NMOBEPXHOCTU K

BO34YyXY — TenjaonpoBOAHOCTbIO, KOHBEKLUMEN U N3STyHEHUEM.




OnpepeneHune Tensonepenayu

Cno>Hble npouecchl :

e TennonpoBOAHOCTb + KOHBEKUUNA =
KOHBEKTUBHbIN TEMN/1006MEH;

TennonpoBOAHOCTb + JTYHYUCTbIN
Tenn1oobMeH = KOHAYKTUBHO —
paaAnaLMNOHHbIA TEN00OMEH;

KOHBEKTUBHbIN TeN/1006MeH + JTYUYUCTbIU
Tenn1oobMeH = KOHBEKTUBHO —
paanauUnOHHbIN TennoobmeH




[lepeHOC Teno0Thbl TEN/10NPOBOAHOCTbIO
B pa3HbIX cpeaax

an Tenjaonepenaye oanH U3 TENNIOHOCUTENEN MOXKET U3MEHATDb

CBO€e arperaTHoe COCTOsIHMEe, TO eCTb TennoobmeHy byaer
ConyTCTBOBaTb MaccoobmeH, 4To ewe 6onee yCcnoxHsaeT npouecc.
TennonpoBOAHOCTb B rasax ocywecrensercs nyteMm anddysnn
MOJIEKYST M1 @TOMOB, B XUAKOCTAX U TBEPAbIX ANINEKTPUKAX — NyTeM
ynpyrnx konebaHun (BosH), B MeTannax — 3a cyet andpdysmm
CBO6OAHbIX 3/IEKTPOHOB.
Mepa HarpeToCcTu Tesa XxapakKTepusyeTcs ero TemnepaTypou.
COBOKYMHOCTb TeMMNepaTyp BCEX TOYEK NPOCTPaHCTBa B AAHHbIN
MOMEHT BpPeMeHUM Ha3blBAETCSA TeMnepaTypHbIM MoJIEM.
CtaunoHapHoe (yCcTaHOBMBLLUEECH) TeMnepaTypHoe nose, B KOTO-
pOM TeMnepaTypbl HE N3MEHSAIOTCSH BO BpeMeHW. B NpoTUBHOM Cny-
yae TeMnepaTypHoe nojlie Ha3blBaeTCA HeCTaLMOHAPHbIM.




MeToabl U3yUYeHUsa PU3NYeCcKnx ABeHnn

MeToabl:
-  ®eHOMeHONormyecKkn MeTos;
- Cratuctmnyeckmm meroa.

deHoMEeHOoIorM4yecknin MeTos UrHOpUpYeT MUKPOCKOMMUYECKYO CTPYKTYpY
BelleCcTBa M pacCcMaTpuBaeT ee KaK CrAoWHY cpeny (KOHTUHYYM).
deHonornyeckme 3aKoHbl HOCAT 06LWMIM XapakTep. Ponb KOHKpPETHOM
cpeabl Y4YUTbIBAOT KO3 PULUMEHTbI, onpeaensemble n3 onbITa.

CTaTUCTUYeCcKnm MeTo[ OCHOBAH Ha U3YYEeHUU BHYTPEHHEN CTPYKTYpbl
BewecTtBa. Cpena paccMaTpuBaeTCHa Kak pusnyeckasd cUMCcTeMma,
COCTOSILLAs U3 MOJIEKY/, aTOMOB, MOHOB, /1IEKTPOHOB U T.4. C
3a/laHHbIMW CBOUCTBAMM U 3aKOHaMu B3anMoaencteus. Mo
MUKPOCKOMUYECKUM XapaKTepUCTUKaM Moay4daroT MaKpoCKonnyeckue
CBOWCTBA.

B Teopuun TennomaccoobMeHa ncnonblyercss PeHOMEeHO0rM4ecKum MeToa,




YpaBHeHNe TeMnepaTtypHOro noss

TemMnepaTypHO
e

rnoJsie

CTaumoHapHoe

HecTaunoHapHoe

1-MepHoe

t=f(x)

t=f(x,7)

2-MepHoe

t=f(x)

t=f(x,y,7)

3-MepHoe

t=f(x,y,2)

t=1(x,y,27)




N30TepMmnyeckada noBepxXHOCTb

t3 =Const

t2 =Const

N30TepMmnyeckad noBepxHOCTb — 3TO reOMeTpnyecKkoe MecCcTo To4ek
C OANHAKOBOW TeMrepaTypou.




N30TepMmnmyeckaa NnoBepxXHOCTb

I30TEPMbI HE MOrYT MepeceKkaTbcs, TakK Kak He MOXET 6bITb ABYX

pasHbIX TEMNepaTyp B TOYKE B OAMH U TOT K€ MOMEHT BPEMEHM.
OHK 3aMbikatoTcst camu Ha cebsi (1, =Const;t, “#@anst)
3aKaHuMBaloTCA B OKpyXxatolleM npoctpaHctee (Z, =Const).

Ecnn nsotepMmyeckmne noBepxHOCTU paccedb
NIOCKOCTbIO, TO B CEYEHUN MONTYUNM
N30TEPMUYECKMNE TIMHNN, KOTOPble 06/1a4al0T TEMU

»X€ CBOMCTBaAMM, YTO U U3OTEPMUYECKUE
NOBEPXHOCTH.




[ paAnEeHT TeMnepaTypbl

FpagueHTOM TeMrnepaTypHOro noJisa B aHHOW TOUKE,
Ha3blBAETCSA BEKTOP, NPOEKLMAMU KOTOPOIro Ha
KOOpAMHATHbIE OCU, ABMASAIOTCA YAaCTHbIE MPOU3BOAHbIE OT
TemMnepaTypbl B JAHHOW TOUKE.
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[ pagneHT TeMmnepaTtypbl

(t+At)=Const

t=Const

(t—At)=Const




3aKOH dypbe

d0 = -1 drdr

on o (1)

rae dQ. - KOJIMYECTBO TEMJI0Thbl, KOTOpas NepeaaeTcs 3a BpeMs

dT uepe3 noBepxHOCTb niowaabio dF B HanpasieHMn HopManu n
K 3TOM NOBEPXHOCTH.

A ,BT/MK — KO3(PUUMEHT Tens1onpoBOAHOCTN MaTepuana.

KoappunuymeHT TennonpoBoAHOCTN 3aBUCUT OT TEMNEPATYPHI:

A=A, +bt

— KO3 dunumeHT TennonposoaHocTn npu t=0C .




3aKOH dypbe

N3 (1) cneayeT:
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3aKOH dypbe

YpaBHeHue (3) B BeKTOpHOU popMe

- BEKTOP NMNJIOTHOCTU TENMNJIOBOIO MNMOTOKaA,

= @MHUYHbIA BEKTOp HOpManw.
0

3HaK — 03HAYaeT, YTo BEKTOP MJIOTHOCTM TEM/IOBOrO NOTOKA
HanpaB/ieH B CTOPOHY ybbiBaHUA TeMNepaTypbl.

BekTopbl MJIOTHOCTU TEMMOBOIO MOTOKA U rpaaveHTa
TeMrnepaTtypbl MPOTUBOMOJIOXHO HarpaB/EHbI.




3aKOH dypbe

3anuwem ypaBHeHune (4) B NnpoeKkumnsax Ha
KOOpAWHATHbIE OCWU:




DOnsnyecKkmm CMbICI

t=Const (t—At)=Const
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TennonpoBOAHOCTb

[NepeHocC TennoThbl TEMIONPOBOAHOCTLIO MOXET NMPOUCXOANTb

B NIO6LIX cpenax (B rasax, XMAKOCTAX U TBepAablX Tenax),

npuyeM B YNCTOM BMAE — TO/IbKO B TBEPAbIX Tenax.
TennonpoBOAHOCTb B pa3HbIX Cpeaax ornpeaensercsa:

e B rasax: NepeHoCOM KUHETUYECKON SHEPINUN MOJIEKY NPU UX

Xa0TUYECKOM ABUXEHUN N CTOIKHOBEHUAX APYr C APYroMm

[ L =0,006-0,6Bt/(MK)];

e B KMAKOCTAX U TBEpAbIX AN3NEeKTPUKax: NyTeM ynpyrmx

KonebaHun [ L = 0,07 - 0,7 Br/(MK)];

e B MeTasilax: Mm&peHOoCoM aHeprnm ceBob60aHbIMU SM1IEKTPOHAMMU.
[MopsaoK TennonpoBOAHOCTM MeTannoBs: [ctanb- 20 - 50;

antommHun- 100; megb- 300; cepebpo- 400 BT/(MK)].




