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Sensitivity analysis of thermal design parameters for altitude
optical sensor
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Chinese Academy of Sciences, Changchun 130033, China)

Abstract: To reduce the thermal design errors of high-altitude optical remote sensor and improve the
efficiency of its thermal control, the thermal design parameters of high-altitude optical remote sensor were
analyzed using the method of sensitivity analysis. Based on the energy conservation law, the heat balance
equation of optical remote sensor was built in the high altitude environment, and the sensitivity analysis
of the thermal design parameters which could influence the temperature distribution of the lens assembly
was achieved. The analysis results show that heat convection, internal heat source and the thermal
resistance between components have great impact on the temperature difference of lens assembly in high-
altitude optical remote sensor. The test results show that the thermal design based on the sensitivity
analysis results is rational and effective.
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Fig.1 Optical system of altitude optical sensor
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Tab.1 Coefficient of heat convection at different
flight speeds

Convection heat

Allt:;de FI;?(?; .SE _efd transfer coefficient
/W-m-2.K?
500 21.0
550 24.0
20 600 26.6
650 29.5
700 32.0
800 37.6
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Fig.3 Effect curve of the coefficient of heat convection on

temperature difference of lens assembly
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Tab.2 Mach number and heat flow density
at different flight speeds

Heat flow density

Altitude Flight Mach IW-m=
speed
fkm /km-h-t number Laminar Turbulent
flow flow
500 0.47 33.2 2.5
550 0.52 44.2 28
2 600 0.56 51.1 3.2
650 0.61 65.3 3.8
700 0.66 64.1 3.5
800 0.75 104.4 5.2
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Fig.4 Effect curve of heat flow density on temperature difference

of lens assembly
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Fig.5 Effect curve of internal heat source on temperature difference

of lens assembly
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Fig.6 Effect curve of the coefficient of contact resistance

on temperature difference of lens assembly
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