Tennonepepaya, Tennonepenaya npu
M3MeHeHUN arperaTHOro COCTOAHMUSA
BeLLLecTBa

aou. [NpokoneHKo A.B.
http://accel.ru
27.04.2020



CnoXHbiu Tenn1oobmeH

Cnocobbl Tenaonepeaayn: KOHBEKLUUA, TENIONPOBOAHOCTb U
n3ny4yeHue.

CnoXXHbi¥ TeNnN1006MeH — HeCKO/1IbKO cnocobos oaHoOBpeMEHHO

CyMMapHbIN KO3PPuUMeEHT Tensionepesadm MeTanInyeckan CTeEHKA U
ropAYmm ras.

o= +Ql

0, =0,/ (Ter Trasa) [BT/(MPxK)]

npuT_..>1000°C a=a,

rasa



Tennonepepgaya mexKay ABYMA }KUAKOCTAMMU Yyepes
Pa3aenaloLwyo CTEHKY

1. mexkay ropaden XNaKocTbio u
MOBEPXHOCTbIO CTEHKMU

R,=1/(aF) —-Tepmuueckoe
CONpPOTUB/IEHUE Tensionepeaaumn

3aKOH HbloTOHA-PuxmaHa
T, T.=Q/(a,F;)=QR

2 MeXay NOBEPXHOCTAMU CTEHKU
T To=QR,

3 MmeXay BTOPOU MNOBEPXHOCTbHO
CTEHKUN N XO/I0AHON XKUAKOCTbIO

T T 0=Q/(a,F,)=QR,




Mpocymmmnpyem npasble U N1eBble YacTu TPeX YpaBHEHUM

T,.1- ,KZ—Q(1/(Q1 )+R)\+1/(az 2))

Q=(T)K1-T)KZ)/ (Ra1+R)\+Ra2) =(T)K1-T)K2)/ Rk

noxoXe Ha 3akKoH Oma

Temnepatypa cteHok T4=T,,-QR_1; T=T,,-QR,,
F,=F,=F

Q=Q/F=(T,-T,)/[1/,+6/A+1/a]
KoapduumenT Tennonepegaun  k=1/[1/a,+6/A+1/a,]
k>a,, a,, \/O

TOHKME UMANHAPUYECKME TPYObl
d,/d, <1,5vna,=a, 10 d=0,5(d_ +d )



UHTeHCMPUKauUA Tenaonepeaaumn
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crnocob MHTEHCUPUKaLUN:

ysennuutb (T,.,-T,.,);

ymeHbwntb R, (R,4; Ry; R,,) Typbonmsauma
NOTOKAa M YBE/IMYEHME NAOLLLAAN
NOBEPXHOCTW.

Ry,=1/(a,F,)
Kosdduument opebperns K, =F, /F,

NPAMOYro/sibHOoe pebpo ¢ manbim
TEPMMUNYECKMM COMPOTUB/IEHNEM

R)\or=|reb/(Arebsreb)<<Rareb=1/(a2Freb)

OJINHHA pebpa orpaHUYeHa T.K.
Treb=T>K2



TennoBaa nsonauus

YMeHblueHunA noTepb Ten/1I0Tbl TENNOU3OTATOPAMMN.

TennonsonAuMoHHbIE MaTepuanbl C TENIONPOBOAHOCTbIO A<0,2
B1/(mxK)

BonoOKHUCTbIE NOPOLLUKOBbIE UTTU NOPUCTDBIE MaTePUasibl C
BO34YyLWHbIM 3alMO/IHEHUEM. Bnra*HOCTb yBENINYUNBaAET

TennonpoBoAHOCTb. [leHo6eToHbI, BEPMUKYIUT, MUHMPAbHAA BaTa,
neHon acTbl.

BakyyMHO-MHOTOC/I0HbIE€, BAKYYMHO-MOPOLLKOBbIE MaTepuabl
(cocyap! Otoapa) A,,;=10 Bt/(mxK)

Bbi6bop Tennounsonartopa: G13NKOXMMUYECKME CBOMUCTBA,

Temnepatypa T, . enouas IKOHOMUUYHOCTD.

BblCOKOTEMI’IepaTypHaH N3o1aumnAa - MHOrOC/IONHaA TEeENNoOnN3onAaumnAa



Bbibop Tennounsonaropa gna tpyébonposonos
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3aBUCUMOCTb TEPMUNYECKMX
CONPOTUBNEHUM OT HAPYKHOIO pagmyca
TennomM3onAumm

R, pacteT u R, pactet
R,,=1/(a,F,) n3-3a ysennueHus
HapyXHou nosepxHocTn F,=md,|
Bce BepHO ecim r,>R, ) —
KpUTMYECKoe 3HayeHune

Rk=Ra1+R7\Tp+R7\M30n+RaZ
rae Ry.p, Ryuson TEPMUYECKOE
conpoTmnsaeHune Tpybbl 1 n3onAaumm

RKp=AM30n/ aZ

Npumep: a,=10 B1/(m?xK); A
B1/(mxK)

I/I30l'| ’

R,,=10 cm



Tennootaaya Npu KUNEeHUwU

g,B1/M? @3},,/],,,(0‘509 Kputnueckasa nnoTHOCTb
oo, B/MK)  KHLZEAZE TEeNN0BOro NOTOKa q,, He
06k \ 9 AOCTUTAeTCcA B MapoBbIX KOTNAX,
AA0epPHbIX peakTopax
EcmecmbeHH [TNEHOHHOE
Vil - i ——p 3/1eKTPOHarpeBaTenax
— -
\
104V} \ npwv
k- & p=0,1 MMa q,,=1,5x10° BT/m?
ol npwu
| p=6,0 MMNa q,,=4x10° Bt/m?
At
702 | Ll i 13
2
gah. 1 70 102 107 At,K 0,1<p<3 MMa
a=0 38q2/3xp1/5
[1y3blpbKOBOE KUMNeHue ’

Kpusunc rennoobmeHa

a - [BT/(m?K)]; g - [BT/m?]; p - Na
[MlheHOYHOEe KuneHme



Tennootaaya Nnpu KOHAEHCaUUn

KanenbHaa KoHaeHcauua - MNaeHouyHaa KOHAeHcauus

o 1. - Temnepartypa nosepxHoctu; T, -
TemnepaTypa HacblWweHUA

s rp2gA3
4pu(Ty — Te)x

2 6) r - CKpbITaa TennoTa
Y napoobpa3oBaHuA; L — BA3KOCTb; g -
yCKopeHue cBob6OAHOro NnafeHusa; p —

XapaKTep Te4eHNA KOHAEeHCaTa Ha
NZTIOTHOCTb, X — BbICOTA NOBEPXHOCTU.

BEPTUKANbHOM NIAaCTUHE U
pacnpeaeneHne KoadpuumeHTa

Tensonepegayn no BbicoTe aHaanaBepTi/cos(w)
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N3meHeHne MHTEHCUBHOCTU TEN/I00TAAYMK FOPM30HTaNbHOM Tpybe
B 3aBMCUMMOCTM OT MACCOBOM KOHLEHTPALMM BO3AyXa B Nape npu
aTMochepHOM AABAEHUU N PA3NUYHDBIX CKOPOCTAX 06TEKAHUA



OpueHTUPOBOUHbIe 3HaYeHUA K03pPULUEHTOB Tenaonepeaaum

CBoboaHanA KoHBeKUMA B rasax, Bt/(m?K) 5-30
CBoboaHaA KOHBEKLMA BOAbI 102%-103
BbIHYXAeHHaA KOHBEKLUMA ra3os 10-500
BblHYXAeHHaA KOHBeKUMUA BOAb! 500-2x10%
KuneHue Boabl 2x103-4x10%
Huagkme meTtannbi 100-3x10%
[lheHOYHaA KoOHAeHCaunA BoA. napa 4x103-10%
KanenbHaa KoHAeHcauma Boa napa 4x104-10°




Cnacmbo 3a BHUMaHue!



