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Analysis and Simulation of Temperature
Characteristics of Space Target

DING Shao-hua, LIU Shu-feng, CHEN Xiao-wen, LIU Yin-nian

(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Infrared radiation detection is one of the important technologies for detecting the targets in

space. The external surface temperature of a space target is an important parameter required to study

its infrared radiation characteristics. By using the output data of the STK software, the temperature

characteristics of the solar panels of the satellites at different inclinations and altitudes are analyzed and

simulated. This research result is of more important referential value to the infrared detection of space

targets.
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qs1 + qe1 + qse1

= m1c1

∂T1

∂t
+ A1ε1σT 4

1
+ ζ(T1 − T2)/lA1 (1)
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��� m �"#
"&� c �(
�� T �	


�t����A��

,�ε ��
)���

σ �*+#�, (5.67× 10−8 W/(m2 · K4)) � ζ

��
$ (W/(m · K)) � l �$%-
�� (1)

�� (2)�-�$%��
���


���

����$.!%�-�"/&��#'$


��
����
������
��
��(

.01%����
�
�&�(.0!%�

��
���
%�

2��&�

�#�


�����

qs + qe + qse + qin = mc
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(600 km UY) ÆLMNY (W/m2) ÆLMNY (W/m2) (W/m2) (m2)

0◦ 54.5, 55.5 54.3, 115.9 70.05 3.82

50◦ 50.1, 75.2 118.9, 50.3 73.63 3.97

97.8◦ 50.5, 53.2 55.6, 55.7 53.75 3.60
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