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Research on Change Rule of Space Target′s Surface
Temperature Field with Grid Number

BAI xin-ai

(Deparment of Physics, Lvliang University, Lvliang 033000, China)

Abstract: Research on infrared radiation characteristics is one of the important ways to detect, recognize

and track space targets. In this research, temperature is an important parameter. To analyze the

infrared radiation characteristics of cylindrical targets in space, the change rule of space target’s surface

temperature field with the number of grids is studied on the basis of node network mode and difference

method. Finally, the minimum grid number required to obtain the accurate surface temperature field of

a space target is derived.
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2.1 /;< 0 rad/s =>?�@ABC	D

�NP1!�L1L% 0 rad/s:��	�A

G���% 552.67 K �BG���% 385.27 K �

Q 1 .I%1L% 0 rad/s �M=45 �N=45
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2.2 /;< 30 rad/s =>?�@ABC	DH

I

[�A�-1'�L1L% 0 :��	��

0"'�����;�� �M��NL�1
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�NP1!�L1L% 30 rad/s:��	�A

G���% 552.70 K �BG���% 388.64 K �
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W 2 EX] 30 rad/s ]M=24 ]x=0.19634 m ^

N _^^JYX[ZY_ y JZ_`a`
W 3 EX] 30 rad/s ]N=54 ]y=0.01389 m ^

M _^^JYX[ZY_ x JZ_`a`

0 1 12345 30 rad/s �M=24 �N=54 �x=0.19634 m 6789:;<=>?

y 0.01389 0.04167 0.06944 0.09722 0.125 0.15278 0.18056 0.20833

ZY (K) 429.4006 428.1035 427.3574 426.9278 426.6802 426.5375 426.4553 426.4079

y 0.23611 0.26389 0.29167 0.31944 0.34722 0.375 0.40278 0.43056

ZY (K) 426.3806 426.3648 426.3557 426.3505 426.3474 426.3457 426.3447 426.3441

y 0.45833 0.48611 0.51389 0.54167 0.56944 0.59722 0.625 0.65278

ZY (K) 426.3438 426.3436 426.3435 426.3434 426.3434 426.3434 426.3434 426.3433

y 0.68056 0.70833 0.73611 0.76389 0.79167 0.81944 0.84722 0.875

ZY (K) 426.3433 426.3433 426.3433 426.3433 426.3433 426.3433 426.3433 426.3433

y 0.90278 0.93056 0.95833 0.98611 1.01389 1.04167 1.06944 1.09722

ZY (K) 426.3433 426.3433 426.3433 426.3433 426.3432 426.3432 426.3431 426.3429

y 1.125 1.15278 1.18056 1.20833 1.23611 1.26389 1.29167 1.31944

ZY (K) 426.3426 426.3421 426.3412 426.3396 426.3368 426.332 426.3237 426.3093

y 1.34722 1.375 1.40278 1.43056 1.45833 1.48611

ZY (K) 426.2843 426.241 426.1659 426.0356 425.8098 425.4182
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0 2 12345 30 rad/s �N=54 �M=24 �y=0.01389 m 6789:;<=>?

x 0.19634 0.58903 0.98172 1.37441 1.76709 2.15978 2.55247 2.94516

ZY (K) 429.4006 429.4159 429.453 429.5015 429.5615 429.6264 429.6906 429.7455

x 3.33784 3.73053 4.12322 4.51591 4.90859 5.30128 5.69397 6.08666

ZY (K) 429.7864 429.8076 429.8073 429.7802 429.7472 429.7176 429.6882 429.6561

x 6.47934 6.87203 7.26472 7.65741 8.05009 8.44278 8.83547 9.22816

ZY (K) 429.6246 429.5944 429.5643 429.5338 429.5037 429.4722 429.4426 429.412

W 4 EX] 30 rad/s ]M=24 ]N=54 YX[h
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