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PEIIEHUWE HEJIMHENHDbIX 3AZIAY TENJIONPOBOOHOCTH
METOAOM 3KCNOHEHUMUAJbBHOM ANNMPOKCHUMALLUHU
3AKOHOB HU3MEHEHWS TEPMHYECKUX NMAPAMETPOB

A. B. DYPMAH, T. &. WIHJIHH
(IlpencraBnena npod. I'. K. dykcom)

B paGote [1| nanoxen npubJukeHHHH Cioco0 pacyera HecTauHOHap-
HOTO TEMIepaTypHOro INOJS B TBEepPABIX TeJaX, KOrja KodpdbHuHeHT Te-
NJIONPOBOJAHOCTH A M TENJIOEMKOCTb € CBSI3aHHI C TeMIepaTypodl JiHHEeHHbIMH
3aBUCUMOCTSAIMH, a p = const. B Hacrosiuie@t cratbe MeToA o60b6uIaeTcs
Ha cJayuail 6osiee oOWHKX cBsized A'H ¢ ¢ Temneparypoit npu p=p(T).

3ajaya HaXOXJAEHHS HeCTALHOHADHOTO I0Js TeMmepaTtyp B TeJe
B CJyuae, KOrja TenJo(u3Hueckue napaMeTpbl 3aBHCAT OT TeMIIepaTyphl,
CBOAHMTCA K pelleHHIo HeJuHeliHoro auddepeHuuajbHOTO YpaBHEHHSI Te-
IO POBOJHOCTH:

R(T)C(T)g-}:aodw [L(T) grad T], Q)

¢ COOTBETCTBYIOUIUMU KPA€BbIMH YCJAOBHSIMH.
®dynxuun temneparypul R, C u L B (1) npeanosiaraloTcsi H3BeCTHBIMHU'
Oobpawas ¢pyuxuuio L (T), 4TO6H nmoayuuts T (L), u npuHumas 3arem L
34 He3aBHCHMYIO IIepeMeHHYI0, IpeACTaBUM ypaBHeHHue (1) B caelyioLleM
BUJE:

R(T)C(T)d—T ‘;—f aodi'v[L(T)—g’—LrgradL]. @)

B ypaBHenuu (2) mosaraem

aT 1
L(T)%- = — = const
(D = 31 = comst

R(T)C()S ‘ﬂ — ]%/= const,

4YTO COOTBETCTBYeT 3ameHe HCTHHHHIX cBa3eii L(T) u C(T) akcmoHeH-
UHAJbHBIMU QYHKHUSAMH BHAA:

L (T) = Aexp [MT], ' (3)
C(T) ~ Bexp[NJ‘R(’I‘) Zf/’g; dT]. )

TakuMm o6pasom, annpokcuMauusi ypaBHeHHH coctosinns L =L (T)
# C= C(T) B 3aAaHHOM HHTEpBaJie U3MEHEHHs TeMneparyph T nan, ecan
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3TOT HHTEPBa/M JOCTATOYHO BEJHK, TO HA €ro OTAEJIbHBIX YUaCTKaX, 3IKC-
TOHCHUMaMbHBIMH rpadukamn (3) u (4) COOTBETCTBEHHO MO3BOJAET NPHU-
GJHXKEHHO JIMHeapH30BaTh ypaBHeHHe (1):

o2 —awL (5)
Ilpu stToM kpaeBmle ycJaoBus K ypasHeHuio (1)
Treo = Thau. ; (6)
Thoe. =f(T)
WJTH ‘ (7)

— X [L(T) (grad T)]uos. =¢ (7)
2A5 HOBO# NepeMeHHON L 3anHWIyTCs CAeAyOWHUM 06pasoM:
L-c'=0 = Luaq.; / (8)

LHOB. = ‘P (T) . ’
HIH (9)

M
— (grad L)uos, = = (5).
)\0
Pewenne AoayuyenHoli qunefiHo#t cucremnl (5), (8), (9) — 3azaua me-
Hee C/I0X<Has, YeM HCXOZHOM Heauueiunon (1), (6), (7). IL1a MHOTHX KOH-
KPETHBIX CJyYaeB 3TH PEWEHHS H3BECTHH [2].
JliHefiHass cuCTeMa MOXeT GLITb MOJAydYeHa M A/ TPAHHYHOTO YCJIO-
BHSL TPETbEro poaa, ecau 6e3pasMepHas TEMIONPOBOAHOCTb JMHEHHO 3a-

BHCHT OT TEMIEeDPATYpPH
L(T) =1+ mT.
Ipu am06om uuom Buze dyHkuuu L(T) rpaHnuHOe ycsoBHe OCTaHeTCs
HeJUHeAHBIM. OLHAKO, eC/H OGHADYKeHa JUHeHHAas 3aBHCHMOCTb OT TEM-
nepaTypsl AJst 6e3pasMepHBIX MJH IVIOTHOCTH, HJH € TemJI0eMKOCTH
R(T)=1 €T,
C(T) =1+nT,
TO, MCNO/L3Ysd R MM ke C B KAYeCTBE NEPEMEHHOHN, MOMXHO IPHBECTH

CHCTEMY K JIHHEHHOH. _ v
Tak, uepes mepemennyio R ypaBuesue (1) mepenmuuercs:

dT oR _ aT
R(T)C(T)dR°5f_a°dw[L (T)ngradR ]

Ioaaras -
L(T)%: ﬁ-——‘const, (10)
R(T)C(’I‘)Z—;I;=1E==const, , (11)

N0JyYHM JIMHEHHOE ypaBHEHHE C NOCTOSHHBIMH KoadduuueHraMu. Yciao-
Bz (10) u (11) COOTBETCTBYIOT anmpOKCHMALHH AeHCTBHTENbHEX ypas-
HeHu# cocTosinMs L (T) u R (T) axkcnoHeHuua/bubiMu rpadUKaMu CAEAYIO-
Iero BHAA:

- dL/dT “
L(Ty= A M\ 2= gt |,
L(T) exp[ ") arjar ]

R(T)=Dexp [E | ¢ (T)dT].
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Heuannefinoe rpannunoe ycaoBue Tpe'rbnero poaa k ypaeHeHuio (1)
— )\0 [L (T) (grad T)]nos, =a (Trxon. —T.)

AJsl HOBOH nepeMeHHOH R 3anuiuercst JHHEHHO

— (grad R)non == M,i (&IO—B“’ 1— - Tc) .
N\ e e

AHaJOTHYHEIM TIyTEM JIHHEapH3yeTcs CHCTEeMA, €Ca B KauecTBe Ie-
peMenHoi ucnoas3osana C. I/ 3T0ro He0OXO0AHMbl AlNPOKCHMAIMH BHAA:
cdL/dT

aLjat 1.

L(T)~ A" exp | M”
()= A”exp [ 4c/dT

C(T)= B’ exp [N’ | R(T)dT].

B xauectse mpumepa paccMaTPHBAJCS KOBEKTUBHHA HATPEB IVIACTHHbLE
(Thau. = 273°K, T.=833°K), BLITOJIHEHHOH U3 4YCTEeHHTHOM  CTaJH
tuna IS1T. 3asucumocTi Ge3pa3MePHBIX TEPMHUECKAX MapaMeTPOB OT TeM-
nepaTypel NPHHATH MO JAaHHBIM [3]:

L(T)=1+0,1271-10-2 T,
C(T)=1 4 0,6978-10—3%.T — 0,2108-10-5- T?,
R(T) = 1— 0,0056-10-2-T.

Pesyabratel pacueros, nposeennnix Ha IBM, npe,crapiensl B Tabu.

- a
I ABYX 3HAYeHHH KoMmaekca B;= —:0,56 u 5,0. Tam ke npHBOAATCH
0
Tabauua 1
Cpasnenue AAHHBIX ZHAJHUTHUECKOrO pacuera

KOHBEKTHBHOr0 Harpesa RNJAACTHHM H3 ayCTeHHTHOﬁ CTaNN ¢ YHCJCHHBIMH,
NOJYYCHHBIMH Ha 3JIEKTPOHHO-BHIYHCAMTEABHOH MallinHe

Bi=05 - Bi=5,0
3
F, = = F : g
“ QL = @ g 2 5 % I v g -

Es |E8 | e [2=5% » = |22 = |2 | S| %

faEs| . |s8 |28 - =2 | 28 . | E@ | 28 -

HM el <a [8M | < e« =M o o -«a =M < o <
1,0 417 | 414 10,7 428 | 436 1,91 0,95 682 680 0,3 415 426 2,7
2,0 589 | 599 1,7| 552 | 554 2,2 0,50 735 741 0,8 577 589 2,0
350 661 | 674 12.0| 636 | 650 |2.2 1,00 795 800 0,6 737 745 1
40 711|725 12,0) 694 | 7G9 | 2.2 1,50 819 821 0,3 797 8CI1 0,5
5,0 746 | 760 | 1,9 735 | 749 |1 ,91 2,00 828 8§29 0,1 820 822 0,2
6,0 1772|783 |1,4| 763|776 |1,7| 2,50 831 | 831 | 0,0| 828 | 89| 0,1
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‘Pe3y/IbTaTHl, NOJYy4eHHblE NPUONHKEHHO METOAOM aMIPOKCHMALHH HCTHH-
HEIX rpadukoB cocrosnua L(T) u C(T) B HHTepBaJie HameneHus T ot 273
a0 833° K akcnoHeHuuasbHLIMH ¢yuknuaMu Buja:

L(T) = A exp [MT] =1,11190 exp [0,74991 - 10-3-T],
dC/dT
C(T) =B N 512 T)=——"— -dT | = 1,00510 exp [0,10882 X
(T) eXP‘[ ( )dL/dT ] xp
X 10~2(0,54901T — 0,18123-10—2 T2 4 0,61919- 10-8 T%)].
M3 cpaBHenus BMAHO, 4TO MaKCHMaJbHas MOTPEHIHOCTD NPUOIHACEH -

HOr0 pacyeTa Ha JAaHHOM HHTepBasie H3MeHeHHs T He npeBbiwaer 3%.
C poctoM Bi TOYHOCTbL pacueTa NOBLIIIAGTCS.

06o3navuenus:
¢ A agt
R=% , C=—, L=—wu F,= -3— -— COOTBETCTBEHHO Ge3pasmep-
Po Co ;‘0 - A

Hbi€ IJIOTHOCTb, TENNOEMKOCTb, TEMJIONPOBOAHOCTL M BpPeMS;
Po, Co» Mo, @ — XapaKTeDHhle 3HAYEHH COOTBETCTBYIOIHX BEJHUYHH;
! — TOoJIMHA MIACTHHL;
m, n, € — KOHCTAHThI, 3aBHCAIHE OT NPHPOJL! BEleCTBA.
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