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Thermal design and simulation for off-axis

space optical remote-sensor

Yu Shanmeng, Liu Ju, Yang Jinsong, Jiang Fan, Chen Liheng, Guan Fengwei

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: With the characteristics of large geometry size of optical system and supporting structure, large
optical window area, easily lead to large axial and radial temperature gradient easily. The thermal control
of an off-axis space optical remote-sensor was designed by means of thermal isolation, thermal
transmission and multi-area temperature compensation. Through establishing finite element model of the
structure of remote-sensor, the orbital heat fluxes, steady state and transient state of upper and lower
temperature operating condition were calculated by I-DEAS/TMG software. The analysis results indicate
that thermal design is feasible and could meet the requirement of work mission. The research method and
results canould provide some guidance and provide reference to thermal design and analysis for off-axis
space optical remote-sensor.
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Fig.1 Sketch structure of remote-sensor
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Tab.1 Body temperature statistics of remote-sensor

in low operating condition

Position AT/C AT,/C AT,/C AT/ C
Primary mirror 17.6-18 - 0.3 0.4
Secondary mirror 16.4-16.7 - 0.2 0.3
Third mirror 18.0-18.3 - 0.2 0.3
Front frame 16.1-17 - 0.5 0.8
Rear frame 17.8-19.2 - 1.4 1.2
Body frame 16.1-19.2 2.1 3.1 2.3
CCD component 19.3-20 - 0 0
1 2 o
12.9~25C , ; N N
N 4 16.4 ~18.3 C
) 0.4C,
) 16.0~20.1 C,
18+3 C ,
2

Tab.2 Body temperature statistics of remote-sensor

in upper operating condition

Position AT/C AT,/C AT,/ C AT /C
Primary mirror 19.0-19.2 - 0.1 0.2
Secondary mirror 16.0-16.2 - 0.2 0.0
Third mirror 19.7-19.9 - 0.2 0.2
Front frame 16.4-18.2 - 1.8 1.4
Rear frame 19.0-20.1 - 1.1 0.5
Body frame 16.4-20.1 2.4 2.5 2.7
CCD component  24.2-24.2 - 0 0
2.6
2 N
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Fig.5 Transient temperature vary of primary mirror
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