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©OCHOBHOW XapaKkTEPUCTUKON NepeHoca cybcTaHUUM SABASETCS MNOTOK —
KONMYeCcTBO cybCcTaHUumM KOTOPOE NEPEHOCUTCSA 3a eANHNLY BPEMEHN
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KOHBEKTHUBHBIN IEPEHOC CYOCTAHIIUU

KOHBEKTUBHBIN MEXaHU3M IIEpEeHOCa CyOCTaHIIMM 00YCIIOBIICH ABM)KECHHUEM
MaKpOCKOIIMYECKUX 00BbEMOB CpeJIbl Kak 11eJIoro. JIBHmKeHne MaKpOCKOMUYECKUX
00BbEMOB CpeJibl MPUBOAUT K IIEPEHOCY MACChl , UMITYJIbCa W DHEPTUH
€IUHUYHOTO 00beMaA
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w = P Wy NOTOK UMNYyrbca
T, =pW,w,




MoJieKyJIIpHBIH IIEPEHOC CyOCTaHIIUU

[NepeHoca cybcTaHumMm obycnoBneH TENNOBbLIM ABMXEHNEM MOMEKYI
NN UHBIX MUKPOCKOMUYECKNX YacTuL, (MOHOB B 3reKTponuTax u
KpucTanmnax, anekTpoHOB B MeTannax).

7 =461 mlc = 1660 kw/
0, T= 273K W, wie KM/




MoJieKyJIApHBIN IIEPEHOC CyOCTaHIIUU
(Ter1ompoBOAHOCTD)

3aKOH TeMJI0NMPOBOAHOCTH, ObLI BIepBbie CHOPMYJITUPOBAH
AKanom-barucrtom @ypse B 1811 1

[lepeHoc Tenna (3akoH Dypbe)
qg=—-AVT =—-aV(pc,T)

A=A +A +A,

A- KoaghbpuuueHm mennornposodHocmu, Bt/MK.

a- KoagbuuueHm memriepamypornpoeooHocmu, m2/c.

IS Ta30B A ~ 1072 Bt/(m K), ns sxunkocteit A ~ IO_IBT/(M K), nist metamios A ~
10> Br/(m K).




MoJieKyIsIpHBIM IEPEHOC CyOCTaHIIUU
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MoJ1eKyJIIpHBIH IIEPEHOC CyOCTaHIIUU
(Auchdysns)

[MepeHoC macchbl
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MoneKkynsapHbI nepeHoc cybcTaHunn

[loTok macchel B HepaBHOBeCHbIX yCnoBnUAx
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CpegHemonbHaga cuctema KoopauHaT — CyMMapHbIn MOSIbHbIM NOTOK BewecTtsa = 0
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TypOyneHTHBIU IIEPEHOC CYOCTAaHIIUU
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KoadbpuuneHTsl TypbyneHTHOro nepeHoca B OTrndne OT MOSEKYSISIPHOro 3aBUCAT
rMmaBHbIM 0Dpa3oM OT pexuma OBUMXEHUS cpeabl U B MEHbLUEN CTEMNEHN OT €€
CBOMCTB U1 NapamMeTpoB COCTOSHUA




YpaBHeHUA nepeHoca cybctaHuum

SHeprus Macca Mmnynsc
MonekynapHbIn MEXaHU3M
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SAKOHbI COXPAHEHUNA

3aKOHBI COXpPaHEHHS 3TO (PU3NUECKHE 3aKOHOMEPHOCTH COTTIACHO
KOTOPBIM 3HAYCHHUS HEKOTOPHIX (PU3MUCCKUX BEIUYNH JOJKHBI
OCTaBaThCs MOCTOSHHBIMHU B JIIOOBIX MpoIeccax

HpI/I AHAJIN3C TCXHOJOI'MYCCKHUX ITPOLCCCOB U PACUHCTC AlIllIapaTOB
HCITIOJIb3YIOTCA 3aKOHbI COXPAHCHHUA MACChl, UMIIYJ/JIbCAa H JHCPI'HHA




SAKOH COXPAHEHNWA MACCDI

HNuTerpanpHas popma 3aKkoHA COXpaHESHHUS MAacChl (ypaBHEHHS MaTePHAIBLHOTO
OajnaHca)
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JIokaspHadAg popMa 3aKOHA COXPAaHEHH MACChI
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JlokanbHasA (popMa 3aKOHA COXPAHEHHUA MACChI

p=J(tx.2)
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OnddpepeHunanbHoe ypaBHeHNne KOHBEKTMBHOU Anddy3nm
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PelLeHnemM aToro ypaBHeHUs ABNseTcsa nomne KoHueHTpaumn C, = f(r,x,y,z)

HYXXHO 3A0ATb
YcnoBus 04HO3HAYHOCTU: none ckopocTew
Cg = f(t,,X,y,Z)  Ha4anbHbie ycnosns w=f(x,y,z)
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