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Calculation of Radiation Transfer Coefficient on Target
Surface Based on Accessible Radiant Energy

LIANG Ying, XIAO Wei-guo, WANG Li, LIU Ze-wen

(Beijing Institute of Control and Electronics Technology, Beijing 100038, China)

Abstract: To calculate the temperature field on target surface conveniently during infrared imaging

simulation, a method for calculating the radiation transfer coefficient on target surface based on accessible

radiant energy is proposed. The formula method, Monte Carlo method, and accessible radiant energy

calculation method are respectively used to calculate the radiation transfer coefficient between two vertical

surfaces and that between two parallel surface models. The calculations are verified by simulation. The

result shows that the calculation efficiency of the accessible radiant energy calculation method is improved

greatly compared with the formula method and the Monte Carlo method, while its calculation accuracy

is ensured to meet the requirements.
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Dij =
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Aj

∫

Ai

∫

Aj

cos θi cos θj

πr2
dAidAj (1)
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cos θ =
√

Rθ (2)

ϕ = 2πRϕ (3)

Rθ 
Rϕ � 0 
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X 1 defgbcVWXYZ[\]^_`ahi

fggh h\ijh k]h fgh^ik]h_j h\ij^ik]_jL2

L1
N

D12 D21 D12 D21 D12 D21 D12 D21 D12 D21

1 104 0.2933 0.2937 0.2916 0.2915 0.2929 0.2929 0.0004 0.0008 0.0013 0.0014

4 104 0.4427 0.1139 0.4381 0.1116 0.4384 0.1096 0.0043 0.0043 0.0003 0.0020

5 104 0.4550 0.0924 0.4486 0.0896 0.4505 0.0901 0.0045 0.0023 0.0019 0.0005

7 104 0.4700 0.0678 0.4627 0.0660 0.4645 0.0664 0.0055 0.0014 0.0018 0.0004

9 104 0.4777 0.0537 0.4711 0.0527 0.4723 0.0525 0.0054 0.0012 0.0012 0.0002

X 2 jkl\mbcVWXYZ[\]

^_` D12 ahino

lkQP h\i
ε L2/L1 N

`*h jh
mi_j

1.0 5 10000 0.4550 0.4486 0.0064

0.1 5 10000 0.0430 0.0360 0.0070

1.0 1 10000 0.2933 0.2916 0.0017

0.1 1 10000 0.0269 0.0222 0.0047
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X 3 defgbcpqXYZ[\]^_` D12 ahi

lkQP h\i lkQP`*h^ h\ij^i
L D N

`*h jh
k]h

ik]h_j k]_j

1 1 10000 0.4206 0.4198 0.4144 0.0062 0.0054

1 0.5 10000 0.6259 0.6222 0.6183 0.0076 0.0039

1 0.1 10000 0.9099 0.9063 0.9056 0.0043 0.0007

1 0.01 10000 0.9909 0.9892 0.9921 0.0012 0.0029
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Ttotal = MT
1 − (1 − ε)k

1 − (1 − ε)
(5)
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