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Thermal design of light and small high resolution camera
on Mars orbit

Zhang Yue, Zhou Feng
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: Light and small high resolution camera on Mars orbit takes high requirements for thermal
control system mass and power dissipation. Considering thermal design details to the whole camera, the
thermal control system was designed with light and good thermal performance structure material,
advanced temperature controlled data transfer system, and many thermal controlled measures. Finally, it
met the design requirements. In this paper, some thermal analysis and thermal design work about this
advanced thermal control system were introduced. Based on the analysis about camera’s external heat
flux, two hot working conditions: B=70°, R=0°and B=-70°, R=0°, and one cold working condition: B=
0°, R=-30° were determined. Considering with the interior heat flux and interface condition, detailed
integrated thermal control schemes were established, and simulation results show the correctness of the
thermal control schemes. This work will offer some technique supports to research about light and small
high resolution camera on Mars orbit.
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Fig.1 Variable B in a martian year
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Fig.2 Collimated solar heat: B=70°,R=30°
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Fig.3 Diffuse solar heat flux: p=70°,R=30°
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Fig.4 Infrared heat flux: B=70°,R=30°
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Fig.5 Primary mirror temperature
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Fig.6 Secondary mirror temperature
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Tab.1l Temperature results of camera’s

components(Unit: °C)

B=70° B=-70° B=0° Require-

M i int
easuring poin R=0° R=0° R=-30° ments

Primary mirror  19.17-19.79 18.84-19.58 19.16-19.97 18-22

Secondary mirror 20.06-20.75 18.86-09.79 19.31-20.07 18-22

Third mirror 19.25-20.16 19.44-20.19 19.56-19.87 18-22

First folding mirror 19.66-20.36 19.46-20.24 19.63-20.41 18-22
Second folding

- 18-22
mirror

19.53-20.45 19.67-20.53 19.91-21.70

Max temperature
gradient of primary  <0.62 <0.74 <0.81 1
mirror

Max temperature
gradient of <0.69 <0.93 <0.76 1
secondary mirror
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