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Design of thermal control system for three-linear array mapping cameras
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Abstract: In order to guarantee the normal work and mapping accuracy of mapping cameras, a thermal
control system for the mapping cameras was designed and tested by the thermal balance tests. Firstly,
the thermal environment of a mapping camera was analyzed,and the external thermal flux of the pupil-
in the mapping camera was calculated. Then, the thermal design of the mapping camera was carried
out. A passive thermal control system was used to control the temperature of the camera to reduce the
sensitivity of mapping camera to the external thermal environment. An active thermal control system
was taken to carry out the temperature compensation to reduce the axial and radial temperatures of the
mapping camera. Finally,three extreme test conditions were designed and thermal balance tests were
undertaken according to various job models and different thermal environments. The test results show
that when the thermal design system is working,the temperature fluctuations of the mapping camera

are at (18+2) C,the axial and radial temperature differences are less than 4 ‘C and 0.5 C, respec-
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tively ,and the temperature of the mapping base is (1843) C. It is shown that all the temperature in-

dicators in the mapping camera are able to meet the system requirements.

Key words: three-linear array mapping camera; temperature uniformity; thermal stability; thermal

test
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Fig. 1 Architecture diagram of mapping camera system
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Fig. 2 B angle change rate with the sun of one year
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Fig. 3  Solar direct heat flow of optical window in
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Fig.4 Total heat flow of optical window in winter solstice
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perature transient condition
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perature transient condition
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