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Thermal Design of Electric Cabinet for Space Cameras
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Abstract:  Electric cabinets of space hyperspectral cameras contain high power electric components as well
as industrial grade chips that can withstand low temperature. This makes it imperative to develop an
appropriate thermal design for such cabinets. In addition to surface black oxidation and filling of the cabinet
using materials of high thermal conductivity, we have designed “H"-shaped metal frameworks with high
thermal conductivity for each printed circuit board in the cabinet, and added copper sheets on top of the
sensitive chips. Modeling was performed using Icepak to evaluate the effectiveness of the thermal design
scheme. The simulation results reveal a maximum temperature of 75.6°C, which is less than 85°C. This
indicates that our thermal scheme satisfies the requirements of the indicator. In addition, we have performed
thermal vacuum tests of the electric cabinet. The experimental results are in good agreement with the
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simulation results, thereby validating the effectiveness of our thermal design.
Key words: thermal design of electric cabinet, Icepak, space camera
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Table 1 Thermal conductivity of materials

G R %Eg SR wﬁgg
(kg/m®) WImK) (kg LK Y
FEssban 2800 o -
A 8933 401 -
PCB 1 1400 150 1300
ayal 1210 0.8 1172
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Table 2 Power consumption of chip-models

B H i IwW Oy TIZIW
D1/D2 57 | D3/D4 5.3
D5~D8 75 | D9~D12 11

D13~D18 0.55
D23~D26 1.2
D31~D38 2.8
D47~D62 0.92

D19~D22 1.75
D27~D30 0.63
D39~D46 0.45
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Fig.5 Temperature field of compress circuit
3 PRI SR
Table 3 Temperature of monitor-points

DR R Al A2 A3 A4 A5
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Fig.6 Temperature resistances in electric cabinet
TFHAME R FE I Ab Fe AN [ AR AL 7 75 E 2 NI
BE (C1, C2) , WMINEFEPAAEH S HE 45°C miln iR
FRIRES T Eom AR A A S IR E 70 i)y 45.21°C AN
45.17°C . XRHIK BAZFFS AL T, T
B, HSRPRI BT K SR U T &
FLAEAR A 5 AN FL E s R AR A 3R 4 BT
R A PR 53R 3 s i H A R — 2, R T AR
HEmPE, R 7T BT E v R,
F 4 HEHNINEE
Table 4 Internal temperature of electric cabinet
I BL B2 B3 B4 B5
WEEIC 7425 7145 53.08 67.03 65.8
S5 R4 RES /% 982 985 980 982 972
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