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Thermal design of electric cabinet for high-resolution space camera
CHEN Ltheng, XU Shuyan

(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese A cademy of Sciences, Chang chun 130033, China)

Abstract: A thermal control system of electric cabinet in a high-resolution space camera was designed
to resolve its heat dissipation. The basic flow sheet of thermal design for the electric cabinet was in-
troduced, and several kinds of approaches in thermal conductions and thermal radiation were used to
dissipate the heat for the electronic components, Printed Circuit Boards ( PCBs) and their chassises.
Then, the finite element mode of thermal analysis was corrected according to the thermal test in the
vacuum condition. Based on the results of thermal test and thermal analysis, the thermal design was
modified by adding a heat pipe additionally. Finally, according to the space environment and structure
characteristics, the thermal analysis for the thermal control system was performed by the corrected
mode and the case temperatures of the electronic components were calculated. The results show that
the case temperatures of electronic components are from 40.2  to 62.7  after adding the heat pipe,
which means the thermal design scheme is feasible and reasonable for the electric cabinets of space
cameras.
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Fig.2 Heat dissipation path of electronic components
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Fig.5 Temperature curves of components on control PCB

Temperature curves of components on power PCB PCB
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Fi.6 Temperature curves of components on interface PCB
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Tab.2 Man parameters of materials for electronic equipment
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Tab.4 Case temperatures of com ponents

in different load cases
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Tab. 3 Comparison of thermal test and thermal analysis

()

1 Di(2.5W) 48.
2 D,(2.0 W) 5I.
3 D:(6.0 W) 75.
4D,(1.17W) 6l.
5 Ds(0.75W) 53,
6 Dg(1.0 W) 65.
7 D;(8.0 W) 78,
8 Ds(0.45W) 62.
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Fig.7 Thermal model of electric cabinet of space camera
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Tab.6 Case temperatures of com ponents in

different heat pipe positions

1 2
for 2 (19 i) 1 D1( 2. 5W) 40.0 36.2
L 2 D2(2.0 W) 43.9 40.3
p 3 D3(6.0W) 62.7 58. 5
4 D4( 1. 17 W) 50.2 49.4
Schematic diagram of heat pipe pos+ > D3(0.75 W) 47.6 47.0
tion for electric cabinet 6 D6(1.0 W) 9.7 48.9
7 D7(8.0 W) 61.0 60. 5
5 8 D8( 0. 45 W) 52.5 52.0
Tab.5 Case temperatures of components
in different heat pipe position () ,
1 2 3 > >
1 Di(2.5 W) 36.2 4.0 42.6 4
2 D,(2.0 W) 40.3 48.0 46.9 R
3 D;(6.0 W) 58.5 53.3 68.0 2
4 D4(1.17 W) 49.4 51.7 53.6 6.3
5 Ds(0.75 W) 47.0 48.9 51.1
6 Ds(1.0 W) 48.9 51.2 53.1 ’
7 Di(8.0W) 60.5 62.2 621 , 7
8 Dg(0.45W) 52.0 53.0 54.3
7
Tab.7 Case temperature of components
’ with or without heat pipes
’ ’ 1 Di(2.5W) 48.0 40.2
2 D,(2.0 W) 51.9 44.2
3 D;(6.0 W) 70.8 62. 4
4  D4(1.17 W) 61.6 52.2
5 Ds5(0.75 W) 59.4 49.8
6 Ds(1.0 W) 62.4 51.7
7 D;(8.0 W) 71.7 62.7
8 Dg(0.45 W) 61.0 54.3
, 9.0
, Ds 8.1
>
7 % ®

Fig. 9 Schematic diagram of heat pipe post
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XeF(A)

V. Losev, S. Alekseev, N. Ivanov, B. Kovalchuk, L. Mikheevz, G. Mesyatsz,
Yu. Panchenko, A. Puchikin, N. Ratakhin, and A. Yastremsky
(1. #Z Mt = BEAL SRR RE T 2. & ZHHF I 7178 # 5 WE T K2 #)

( THI~100) , ,
XeF(G-A) 532 nm
) , 532 nm ,
(KDP) : 50 fs, (475 nm)
5 m] 10 Hz
XeF(G-A) ), ,
s Xe 12 s
8 (40 nF) , 100kV :
300 kA, 550 kV, 150 ns Xe 6
100 em 12 em 6~ 7kJ Xe' , (172
5) nm Cak» XeF2
XeF> , XeF"
110 cm, 24 cm XeF( GA)
, 2~ 3], 50 fs 40~ 60 TW



