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Computation of external heat fluxes on space camera with attitude

change in geostationary orbit
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Abstract: In order to obtain accurate external heat fluxes of space camera with attitude change that
works in the medium and high earth orbit, a method to calculate its external heat fluxes was proposed.
Taking a geostationary space camera as an example, the relative position among the satellite, the sun and
the earth was confirmed firstly. And then the camera’s attitude was calculated according to its sun
imaging mission. Finally, the instantaneous external heat fluxes on space camera were calculated based on
its environmental mapping planes after changing attitude and the radiation view factors given by direct
integration method. The result shows that under the same orbit condition, the total external heat fluxes of
space camera with attitude change decreases dramatically by 372.5 W/m? and 771.5 W/m? in March
equinox and December solstice respectively. The external heat fluxes on the +X direction plane where

optical entrance is located increases by 2 times, and the external heat fluxes on this plane fluctuates
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wildly from 0 W/m* to 1 378 W/m?. What's more, these computational results provide a good guidance

for camera’s thermal design, and this method can as well be applied to calculate the external heat fluxes

of spacecraft with multi-dimensional attitude change.

Key words: external heat fluxes;

geostationary orbit (GEO)
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Fig.2 Calculation of external heat fluxes of a space camera with

attitude change in J2000 coordinate
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4 F1 Matlab 2 /5 #£ 11 53 AH AL 2% 28 A A8 B 14 A0 #4000
AR H W) A, [ ] B0 B A AL S A AR R X A%
T AN, Y AP K A SRR X £ |
+Z TH 1Y K BH B A B 4 B 2 0 W/m?, +X T Y K
FH B S #0045 O PH 4 RS B 4% 3% T 1 M Bk 1 41
PR A M BR B RR A ZE 0~10 W/m? 2 [a] | AF Ak 35 Fl
BN

M 2 flZE 3 W] 1. IDEAS/TMG %X {4 Fil Matlab
P T R AH AL 28 25 18 S B 4% A 2 1D A9 R 309 °F- 49 41 44
MR ZEHAE 5% VAN . VLB T 7E MR RE b R AR
AN S B AR B . 7EAE R BUE ST AL

M T AR S 70 A0 T 34 A7 B 9 A AR B R L 2
A E 8 B AR BLAT Ik b o R A BRI i
372.5W/m?, & & H B D> 771.5 W/m?,

AHHL+X T2 AH BL A A G TR 07 B, +X T A 34
T AR b B AR AL NG RS R IR B A B .
2 3 AR +X IR AR BN I A PR R RS
FE AN 3 A5 A0 A, 3 UE B AE AL SE B TR B+ X TH
K2 2K BH B, OR B S5 181 8 et +X 1 7
HE L ER B 52 R, K BH 5 O AE 0~1 378 W/m?
Z e Bk AR o DR A S SR 0 BRGEE TE FER B o i
XF+X T HEAT B XS PR Y B ORI A IR 2 R . A
AL =X 2Y 7 T KA KBRS, B il
555 1Y) Ml BR 2T 40 I R b ER B BE ARG, T T O A BL
() AR

K2 EHHEREEAP FHMREA: W/m')

Tab.2 External heat fluxes of surfaces in March equinox on period average (Unit:W/m?)

Mapping planes for environment +X -X +Y -Y +Z -Z Total heat fluxes
Heat fluxsg,, 425.6 425.6 0.0 0.0 374.3 412.8
Camera under
stable attitude Heat fluxp,, r 0.2 0.2 0.2 0.2 5.4 0.0 1647.5
(TMG)
Heat fluxjedo 0.1 0.1 0.1 0.1 2.6 0.0
Heat fluxg, 436.1 436.6 2.2 0.0 375.1 438.7
Camera under
stable attitude Heat fluXpmm & 0.2 0.2 0.2 0.2 5.4 0.0 1698.3
(Matlab)
Heat fluxjedo 0.1 0.1 0.1 0.1 3.0 0.0
Camera under Heat fluxg,, 1314.4 0.0 0.0 0.0 0.0 0.0
hanei
changing Heat fluxga x 1.7 1.7 0.2 0.2 1.7 1.7 1325.8
attitude
(Matlab) Heat flux spedo 0.0 2.4 0.1 0.1 0.8 0.8

RIZZHEREEAP FHMRE A W/m')

Tab.3 External heat fluxes of surfaces in December solstice on period average (Unit:W/m?)

Mapping planes for environment +X -X +Y -Y +Z -Z Total heat fluxes
Heat fluxs, 401.4 401.4 561.4 0.0 401.4 405.9
Camera under
stable attitude Heat fluxXpum i 0.2 0.2 0.2 0.2 5.4 0.0 2180.6
(TMG)
Heat flux e 0.1 0.1 0.1 0.0 2.6 0.0
Heat fluxg,, 412.5 412.5 562.1 0.0 412.5 412.5
Camera under
stable attitude Heat fluxg,, r 0.2 0.2 0.2 0.2 5.4 0.0 2221.5
(Matlab)
Heat flux speqo 0.1 0.1 0.1 0.1 2.8 0.0
Camera under Heat fluxg,, 1412.4 0.0 0.0 0.0 0.0 25.3
changing _
K Heat fluXg.m r 1.6 1.6 0.7 0.7 1.7 1.7 1450.0
attitude
(Matlab) Heat flux speso 0.0 2.0 0.9 0.0 0.7 0.7
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