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Thermal design of infrared detector components in

complex heat flux

Li Qiang'?, Chen Liheng'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to effectively control the temperature of infrared detectors on carbon dioxide under
complex heat flux, detailed thermal design was presented. According to the analysis of heat flux around
the infrared detectors, positions of heat dissipation surfaces were confirmed. Based on the space thermal
environment and the characteristics of complex heat flux, high power consumption and low thermal
control index, the thermal solutions of infrared detectors were proposed. The thermal analytic calculation
of the finite element model was carried out, and the temperature range of the infrared detectors was
-31.8 T to -26.9 C in different postures of angle, the results met the design requirements. A thermal
balance test of carbon dioxide was actualized to verify the thermal design, the temperature of the infrared
detectors was from —32.6 C to —30.1 C. These results conform with the calculated ones and meet the
thermal controlling requirements, the thermal design is reasonable and adaptable in complex heat flux.
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Tab.1 Available average heat flow density of 3
carbon dioxide detector at the winter
solstice(Unit: W/m?)
Winter solstice +X -Y +Y -Z +Z
Glint 92.63 87.36 84.97 165.20 486.00 ; ’
Tum 0° Glint+Z 103.50 95.93  132.32 164.77 568.62
urn
Nadir  45.94  90.62 81.11  403.65 349.10 ,
Nadir+Z 55.81  93.32  85.59  404.52 426.42
Glint  138.09 111.60 229.76 157.86 475.78 ’
Turn  Glint+Z 159.57 112.82 205.23 159.80 558.81 ) ;
30° Nadir ~ 82.42  78.88 242.11 394.90 340.10 , —30+
Nadir+Z 101.69  80.03  249.04 397.18 414.29 4C
Glint ~ 127.41 124.50 314.08 160.43 476.20 : ’
Turn  Glint+Z 148.84 125.77 290.37 162.44 559.91 °
45° 83.09 78.12 338.26 397.41 340.90 3.1

Nadir+Z 125.38 79.87  347.68 399.12 396.63

Glint  92.82 130.29 845.82 162.58 480.10

Turn Glint+Z 114.20 132.87 731.21 167.15 552.08

90° Nadir  88.40  77.21 814.31 402.48 344.00 ,
Nadir+Z 88.54  76.70  827.26 396.68  344.7
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Fig.7 Thermal analytic model of carbon dioxide detector
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