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Modeling and Simulation of Infrared Radiation
Characteristics of Antiship Missile
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Abstract: The mid-wavelength infrared radiation characteristics of turbojet engine powered missiles

are studied. The calculation models of radiation intensity of exhaust nozzle, exhaust plume and skin of

an antiship missile are established respectively. The influence of exhaust plume on nozzle radiation and

plume radiation is considered. The attenuation characteristics of infrared radiation in atmosphere in the

3 to 5µm waveband are analyzed by using the MODRTAN software. Finally, the theoretical calculation

result is compared with the experimental result. The results show that the established calculation models

and methods can simulate the infrared radiation characteristics of antiship missiles at different detection

angles.

Key words: anti-ship missile; infrared radiation characteristic; calculation model; atmospheric attenu-

ation; simulation

0 '(
	
�	�
���������

��������������
����

�������
�����������

���
�������
�����
���

������������� 3∼5 µm ����

���	
�� ���!���"���	


��������
����������

� (��) � !������"#��$#

�
#%
&������"#������

���'��$%� &�('(�)*�

+,-.�2016–04–06

/012�MÆN (1984-) �O�)PQ*R�STU�+,VWXYZ-[\XY]^_.`/a)
E-mail: ywtang1122@126.com

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.37, No.7, JuL 2016



34 � � 2016 0 7 1

3��"#� #�����4 3∼5 µm

��!���'�56(*""#���#'

�	"#��7'��!+$%"'��#	


����"��
8������'�

6(�9��#��7�#���$ (!�) 	



8������'�6(�9:���

��7�!%"'� [1,2] �#%
%&&��

�4'$()����'��$��*+(

&
,'���������������

��'�(,
�)-.;	
�4/*��

-,+��
���������.0���

1 bcdefg

1/,012�
&:���� λ1 ∼ λ2

�����-
.����'�%23,�3

+/ 

Mb,λ1∼λ2 = ε

∫ λ2

λ1

Mbλdλ = ε·
∫ λ2

λ1

(
c1

λ5
· 1
ec2/λT − 1

)dλ

(1)
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c1=3.7415×10−16W·m2 
 c2  �7'�60


c2=1.4388×10−2m·K �1/'�(,,'2�

I = A·Mb,λ1∼λ2
π 
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I =
ε · S · ∫ λ2
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λ5 · 1
ec2/λT−1

)dλ

π
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I =
ε · S(θ) · k1(θ) ·
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λ5 · 1
ec2/λT−1

)dλ

π
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S(θ) =

{
πR2 cos θ, 0 ≤ θ ≤ 90◦

0, θ ≥ 90◦
(4)
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	 CO2 	CO �OT�3K;�!��7�'�
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�7U4 2∼3 µm � 4∼5 µm �
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CO2 WR
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ε = 1 − τ
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= 1 − e
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·χ
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S1(θ) =
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πR2
1 cos θ, 0 ≤ θ ≤ η

πR2
1 cos θ + L · sin (θ − η) · R+R1

2 cos η + 1
2πR1d1 sin θ, η ≤ θ ≤ 90◦

π(R2
1 − R2)| cos θ| + L · sin (θ − η) · R+R1

2 cos η + 1
2πR1d1 sin θ, 90◦ ≤ θ ≤ 180◦

(7)
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Si(θ) =
1
2
πR1di+1 sin θ(i > 1) (8)
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ε · wi · Ai(θ) ·

∫ λ2
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)dλ
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S = 2L2 · R2 · sin θ, 0◦ ≤ θ ≤ 180◦ (10)
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S =

{
2L3 · R2 · sin θ, 0 ≤ θ ≤ 90◦

2L3 · R2 · sin θ − πR2
2 cos θ, 90◦ ≤ θ ≤ 180◦

(12)
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| / } I/ (W.sr−1) I/ (W.sr−1)
vu�~

| / } I/ (W.sr−1) I/ (W.sr−1)
vu�~

0 50.35 55.51 9.29% 100 5.96 6.82 12.59%

10 54.91 64.87 15.36% 110 5.81 6.66 12.76%

20 54.49 64.68 15.74% 120 5.67 6.21 8.67%

30 51.35 57.17 10.17% 130 5.36 5.7 5.95%

40 46.01 48.01 4.16% 140 4.88 4.72 3.44%

50 39.53 42.05 5.95% 150 4.26 4.05 5.32%

60 32.07 34.68 7.50% 160 3.51 3.31 6.00%

70 23.75 27.3 12.99% 170 2.65 2.49 6.65%

80 14.82 17.25 14.08% 180 1.72 1.61 6.96%

90 6.01 7.23 16.9%
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