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SKCNNEPHUMEHTAJIbHASI TPOBEPKA 3AKOHA CBA3H
ME)XAY HU3BbITOYHbBIMH TEMINEPATYPAMH
B OBMOTKE BETATPOHA THIIA TIMb-6

B. C. JIOTHHOB, A, A TEF3EP

(Flpe1craBieHa HAVUHO-HCCAELOBATENLCKEM HHCTHTYTOM
A1epHOil GU3NKH, ITEKTPOHUKH H ABTOMATIIKH)

[Ipu TensoBoM pacuere GeTaTpoHa HeoOXOAHMO 3HaHHe pacHpeAc/ielHs
TEMIIEPATYP -TI0 OT/JAeJbHBIM 3JeMeHTaM (paAbl IUHHOK, MarHHTONPOBOX
H T. ).) J€KTPOMAr#Huta. B pamkax 3kCIIyaTaLHONHOrC KOHTPOJA He BCer-
Jla BO3MOXKHO BeCTH HabJl0JeHHe 3a XOA0M H3MeHeHHs TeMmMepaTyp B TOu-
Kax, K KOTOPHIM TPYAHO MPOHHUKHYTbL C NOMOLLbIO TE€PMOAATUYHKOB, a IIpo-

. BelleHHe pacyeTa € HCIOJb30BaHHEM aHa-

3 2 -3 5 JIOTHYHBIX BBbIPaKEHHH B TeJax CJ0XKHOH
] 1 dbopMBl HMeeT onpejesNeHHBe TPYIHOCTH.
: M3 onpita [1] u3BecTHO, uTO Camoit
Harpy»keHHOH B TeNJOBOM OTHOLIEHHUH SIB-
. 4 asierca  obmotka 6GerarpoHa. Ee wmoxno
HPeNCTaBUTb KaK MOJBIH LUJIHHAD KOHEU-
HbIX pa3mepos. [Ipurumaem Ttenaoduauyge-
Y, CKHE XapaKTeDHCTHKH pPaccMaTpuBaeMoro
TeJa H3BECTHbIMH H HOCTOSHHBIMH, a KO3(-

0 A ¢uuHeHTH TenjiooGMeHa He OJHHAKOBBLIMH
L 5 % BCJHYHHAMH Ha BHYTPeHHell H BHEIIHEH
IIOBEPXHOCTH, HO HeH3MeHHbIMH BO BpeMe-

HH. BryTpeHnne HCTOYHHKH TenJa Ipeano-

Puc. 1. K nposepke sakoua cs- JaralTrcs 3aJaHHBIMH H ABJAAOTCH (QYHK-

31 MeXAY H3OBITOUHHIMH TeMie- ° 7 , -
paTypaMH B LTHRAPHYECKON Ka- HHeH, 3aBHCALICH OT KOOpAWHAT H Bpe

TyliKe GeTaTpoHa MEHHU.
Ilpy TIpHHATHIX JAONYIIEHHAX AAHHYIO

3ajauy MOXHO pemuTb MetTofoMm I'punbepra A. . Orto peuwenne npusejpeHo
B IIPHJIOXEHHH. 3aMeTHM, 4TO B JaJbHeAlIHX pacuerax NOJyueHHOe aHANH-
THYECKOE BBIPAXKe€HHE HAaMM HE MCIOJb3YyeTCs, HO C IOMOIUbIO €ro yaaercs
NOJIyYUTh TIPHOJHKEHHYIO CBA3b MeXKAY H3OBITOYHBIMH TeMNEepaTypaMH U
NIPOBECTH NPOBEPKY C ONBITHEIMH 3HAYCHHSIMH. [IPHMEHHTENBHO K H3BECT-
HeiM HaM GeraTpoHaM B pemieHuH (II) MOKHO OrpaHHUHTBLCS OJHHM UYIEHOM
psina (Takoe yTBepXkKJeHHe He OTHOCHTCS K MaJIbliIM MOMEHTAM BpEMEHH pac-
CMaTpPHBAEMOro TeIJIOBOIO Ipolecca M K pa3puiBHBIM (yuxnusm Po (X;Fo).
B stom cayuae nabaiomaercs npHOJHKeHHAsi CBA3b MeXAY TeMIlepaTypamMu

0(R.Z.Foy~DR*Z,F0)0R 2% Fo)
T B8(R%,Z%,Fo)
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rie R*, Z* — ¢uKCcHpPOBaHHblE KOOPAHHATHI.

Ilo cBoelt cTpykType cooTHoweHHe (1) aHaJOrHUHO NMPHBeJEHHOH 3aBHCH-
moctu [2]. Boipaxkenue (1) 3amuueM B yROOHOM BHIAe AJ MPAKTHYECKHX
pacuyeToB.

v(r,z* t)o(r#* z,x)
v(r¥,2¥ 1)

(2)

v(r,2, )=~

rae

v(r, z, 1) =1(r, 2, 1) —t; —u36uiTouHas Temneparypa, °C.

B rtab6s. 1 npuBeneHbl 3HAYEHHS TeMMepaTyp, MOJyuyeHHble H3 ONbLITA, H
pacueTnl, NpoBejeHHble 1Jst TOYKH 4 (puc. 1), mo ¢opmyaam

b~ @) w et (4)
Uy Uy

CpaBHeHHe TeMnepaTyp, HalAeHHBIX M3 OTHITA H PACCYHTAHHBIX MO COOTHO-
menuam (3), (4), nokasbiBaeT HaJHYHe CBSA3H MeXKIy TeMmMlepaTypamMH B
o6MoTKe GeraTpoHa (MHOrOXKHJAbHBIA Kabesb [1]) uepe3 docratouHo GoJib-
0K MPOMeXKYTOK BpeMeHH (28 mun.). IIpH MaJbiX 3HaYeHHAX BpeMeHH CO-
otHoteHua (3), (4) mawot otkaoHenue Mo 50% no cpaBHEHHIO C TeM, UTO
HaGJaionaeTcss B AefCTBHTENbHOCTH.

Ipnaoxenue

Ucxonnast cucrema JH(depeHIHATbHBIX YpaBHeHHH, ONUCHLIBAOIIAS
npolecc TeNJONpPOBOJHOCTH B TOJOM UHJHHAPE KOHEYHBIX Pa3MepoB TpH
HPHHATHIX AOTYLICHHAX, HMeeT BUA:

2 132
06 0% 199 9 pyRzFo) (5)
dFo OR* R oR 07°
R{<R<R,, 0<Z<1, Fo>0;

38(R,Z,Fo)

= —Bi, 6(R;,Z,F0)=0; (6)
M+Bi26(R2,Z,F0)= 0; (7)
OR
O8(ROFO) _ p; o(R,0,Fo)=0: (8)
oz
69(%21,1”0) £ Bi, 6 (R,1,Fo)=0; ©)
0(R,Z,0) =9(R.Z). (10

3nech t(r, 2, T) — TeKyumas TeMmiepartypa, T-— BpeMs; [,— TeMneparypa
OKpyxKawlled cpelbl, KOTopas BO BpeMeHH ocTaercs HeusMeHHoH, °C;
a, (i=1, 2, 3, 4) — xoshduuKeHTH TemnoobMena, 67/x%2pad; h — kosddn-
IHEHTH TeNJONPOBOAHOCTH,. 8T/M2pad; ry, ry, A — reoMeTpHUeCKHe pas3Mephl
: t(r,z,7)—t

noaoro umaunapa; O(R, Z, Fo)= l—’%—éespaaMepHaﬂ TEeMIIEPATY-
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Dypre; R:-—h—, Z=7— 6e3pa3mepHBIE KOOPAHHATHI.

Pewenne (5)—(10) mMeToZOM KOHEUHBIX HHTErpaJjbHbIX Mpeobpaszoba-
nu# [3] HMeer BHJ

0(R,Z,Fo)= Eg (0 Tm FOVK(EaRW (102)
ol ot [ [ RK?(,R) W¥(1,,,2)dRAZ
1 0

pa; ty— Macwrab TemnepaTtypol; Bi=

(11)

rie
T (b T F 0) =exp —(pen - "rm)Fo][(j (RZ)K (1,R) W (1, Z)dRAZ A+ —

R 0
F
-
0 R,

RyU .
[expl(k3+1a) Fo'| Po(R,ZF0')K(ttys RIW (1, Z)ARAZd F o' J
]

K(leR) = [Pﬂyi(!’“nRJ‘Bii yn(P‘nR1 ]/o(PnR)‘|‘
A [Biydy(p, R ) — w1 (1,R)]Y (1, R) —

—-SIIPO KOHEYHOTO HHTErpajbHOTO TNpeo6pasoBaHus 10 NepPeMeHHOl Koop-
IuHaTe R,
11(4R) L (8R), Y1 (24R), ¥, (2,R)— dynunn Beccens,

W, — COGCTBeHHble YHCJA, KOTOPbIE ONPeIesioTCA H3 Bhipa:KeHHs

(1Y (0R2) +BirY (2 R [ Bisd o(pRy)—pd (2 Ry) | =
—[P'[:(PR2)+B’210(P~R2)][BH Yo(eR) =V (pRy)], (12)

W(tml) =7mC0S 1 nZ—+Bissin 1,,Z — 11p0 KOHEYHOTO HHTErPaJbHOTO npeo6-
pasoBanuA Mo nepemMeHHOU Z, y,, — KOPHH ypaBHeHHS

1(Bis+ Biy)

ctgy=
gT T2_Bi3Bi4

(13)
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