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Abstract: To ensure a proper averaged temperature and a temperature gradient of a space spectral ima-
ging apparatus, the characteristics of thermal design for the space spectral imaging apparatus were dis-
cussed and analyzed. According to the design feature and the heat transfer path in the spectral imaging
apparatus,a thermal design scheme for the apparatus was presented and the thermal equilibrium equa-
tion and a numerical analysis model of the heat transfer for the apparatus were established by finite el-
ement analysis method. Based on given temperature boundary conditions, the steady-state thermal a-
nalysis of the apparatus was carried out through a finite element thermal analysis software IDEAS-
TMG. The thermal response performance and steady-state temperature profiles of key parts in the ap-

paratus were given. Thermal analysis shows that the averaged temperature value and maximum tem-
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perature gradient value of the apparatus in steady-state are 17. 3~23.7 C and 1. 3 °C, which has met
the requirements of heat control,and can supply a theoretical warrant for reliability and optimization of
thermal design. Thermal design scheme was also verified through a thermal test and obtained results
are well coincident with that derived from confirmatory test and numerical analysis. The maximum de-
viation between thermal analysis and thermal test are not exceeding 8%. The correctness of numerical
simulation and the validity of temperature prediction were verified. In thermal test, the averaged tem-
perature value and maximum temperature gradient value of the apparatus are 17.2~22.5 °C and 1. 4
°C ,respectively.
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Tab.1 Main parameters for materials
A 0 C
WG K gm0k KD
0.8 90 2 700 900
0.8 1.543 1 500 600
- 0.342 1400 100
0.02 185 3 050 675
0.15 1.3 2 300 788
0.02 1. 46 2530 800
MLI 0.69 — — —
0.8 8.8 4 440 678 3
0.8 140 2 800 921 Fig. 3 Steady-state temperature distribution of opti-
0.8 13.9 8 180 460 cal module in thermal analysis
— 3.5 — -
- 400 10 530 230
- 1.5 - - e
0.5 20.6 8100 460 v
0. 18 3600 795
0. 14 1750 500 .
3.3
( )
el 4
s Fig.4 Steady-state temperature distribution of elec-
B tronic building brick in thermal analysis
s
| 3,
s
3
2 Tab. 3 Averaged temperatures and temperature gradients of
Tab. 2 Simple list of working behaviour main body frame and key components in thermal analysis
)
20410 17.3~23.7 —
X <6 — <0.75
Y <6 - <1.3
zZ <6 - <0.43
3.4 20410 15.3~23.5  —
, TMG —10~+30 23.7~24.4 -
cGC o, 1o b B
—20~+50 36.8~41.0 —
—20~+50 41.6~44.4 —
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Fig. 7 Steady-state temperature curves of electronic

building bricks in thermal test
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Fig.5 Diagrammatic sketch of thermal test device

4
4.2 Tab.4 Comparison between thermal analysis and thermal test
’ 6. /C /C /C

7 ] 17.3~23.7  17.2~22.5 5.1%

<0.75 <0.8 6.3%

’ <13 <14 7.1%

° <0.43 <0.4 7.0%

X\Y.Z 15.3~23.5  17.1~22.4 4.7%

23, 7~24.4 23.6 0.4%

4, ; 36.8~41.0 40.5 0.1%

. 8% . 41, 6~44,4 45,6 2.6%
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