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Estimation of Surface Temperature Variation of Satellite
By
Tomonao HavasH1 and Takehiro Izumr

Abstract: The numerical analysis of the temperature variation of satellite is carried
out in the case of a spherical spinning satellite with and without the radiatively
coupled inner shell having heat source. In the latter case the nomograms and the
approximate explicit functions for obtaining the normalized maximum, minimum and
mean temperature of the satellite shell are derived. In the former case the numerical
solution is also approximately expressed as an explicit function of time, and it is shown
that if the graphes of each shell temperature are normalized to an appropriate tem-
perature and time, the solution can be approximated in the same function as that of

the latter case.

i ®

BEOHEFVEBBAL, A F-0DZFRIBHCIOTHREIIHDOLHCELZ DD
EL, ABORABRIZOVWTRERTEIBQLERTERNVWEBEAL DV THEHERT
Hotk., BBV TREBEEORLA, &/, FHEZKRDZ /25576 EEUREXK
B, TREBCODOTCRARKOBEEECEUASENHICERIILTESZCLEEZRL, Zh
EFhDieT A —2ERKDI.

1. £ 2 » &

ALHEERRLL O T28E0BH<T, BR, B2 VEL, Zhiki->TATEEDR
BERZENTE COBEZEML TH 5BENILLED, ThETFRTE CER, HEEH
2, BMET B3 IVOEERBETHS. Lhl, HEOBETFHR, Z0REEEEDLT
XA, FEBEOMAFERENLD —RiTiZ, BIFEICKD 3 C ENRER 2D, BIERT
H 5 ORBALEEITIE S T EHZ N,

CCTREBEMAUEBEET VIOV TRSERE, KEREHLVINEREES 7455
DWREOVPLTOELHBEAKTER TS LICEREBNOTINAS.

2. ANOREENLGWESR

2.1 & HD
—RICEROARIL, ABEBATBERICHETNSL, AHTszx0vF—13, KB

* NHK #&5#grEnm

This document is provided by JAXA.



1968 4 7 A ALHEDOERE TR 377

HD T ANVF—PNREODT, ARRBBEMTEI TSIV EMNEZ Y. CCTRGHOK
D, NBHEZ A VF—BEETEX2BA0EEDBER(EZEZ L L LTS, TR
BRREYLTEY, ABEOERERE—EEZLS. albedo 3—E & L, FTHRORSLL H%E
WHTAHE, BE, RO H>0OREIZOVT, RDZABEOLNS.

dT _, . .
=P qT* (Sunlit) @1
éd%:_qw (Eclipse) 2-2)
LTy, qRRATHEZGNS.
_Asesea .
P——W(H"P) @3
_Ave .
1= @4
122 L,
T: HESNZDIRE
¢ R
m: HEAROESR
¢ : FENKE D HH
0 : albedo
As: HEDOKE N7 bVICEETMAORZHEA
A: HERRER

s KBEEE (1.4kW/m?)

o : Stefan-Boltzmann 5E¥ (5. 67 x 1072 W/cm?-deg?)

a, e: 32| absorptance, emittance
BENABICROINBEER C-1) RNick-TED, BRICADE, Z0L EDEEZTE
BELT 2-2) RichESd. co2REHEL &, ThENRANBELNS.

L IHTITY L oy — (S ,
) nl—(T/To)+ Ztan (T]|Ty) = pe (Sunlit) (2.5)
3
%@%:%rmwm@ 2 - 6)
1212 L,
_ £ 1/4_[éi_a_ }1/4 .
7}_(q) =125, 1+ @-7
'C:—___l————
VPQ‘TO

Ty B3HEBKE S H& albedo iICERE L I NKFICEZFETLZRETHYD, T BTODIE
ERRICBO 2 —EORERTH 5.

2-5), Q-OREXRTEEE2-IMDOLIICID. Lichs» THESN R DOERE DK
3, B22MokS5i3s. BHERE Toax BERE Ton E—RICEEBKE LTE
bEis, EHEE T 3RATRkHONB.

This document is provided by JAXA.



378 HRARFFHMEN RS BA%k H3IS(A)
T/To

10
\{
o \ N SUN\’

oy
e S

8
7
6
5
. /|
3
2
{
o]

0 05 10 15 20 t

#5 2-1 ¥ Normalized Temperature Change vs Normalized Time.
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iE 2-2 Stationary Surface Temperature Variation.
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