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Study on the airplane’s infrared radiation characteristics

WANG Chao-zhe ,TONG Zhong-xiang LU Yan-long, CHAI Dong
(Engineering College , Air Force Engineering University, Xi’an 710038, China)

Abstract ; According to IR radiation’s principle, the calculating method of airplane’s IR radiation on the basis of tem-

perature field distributing is proposed. The useful object information which the IR detector receives after atmosphere’s

transmission is gained. By calculating and analyzing the detected distance of a certain plane, five significant character-

istics of airplane’s infrared radiation that influence the detecting effect are pointed out,which include spectrum charac-

teristic, direction characteristic, altitude characteristic, velocity characteristic and engine state characteristic. Based on

the conclusions, problems about IR detector and plane’s IR stealth are discussed.
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Fig. 1  the calculating grid of a turbo engine’s

plume and temperature distributing
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Fig.2 IR radiation proportion of jet plane’s three major

radiation sources in two wave bands
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Fig. 6 detected distance on different engine states

MIEL 6 HR] LU Y, PRI BE 5 Bk sh LIRS
BRI o PR R Sl LIRS B HEGE m 3) R e /Y
JRLRE , DATI 52 W) 2] FE BT 11 ) S0 i 1 i R B 1 )
WTE3 ~5 wm A EZTTHRLTE 8 ~ 14 pm BB A
BORTTHR
5 & #

P78, BT AR O R e T
PR E VL R Bl HLR 25 23 51 X R B £ R I
B B, T AL RE A9 SR B, AT g B L 3 A
KAWUREA —ERRE RR, B RAREFHFA
e RHLRRRE RATIRZS , (B4 RALZE AL 3l (4 1k 7]
REIAFIAIRAS o

TS A, W LIS R LU T 4518

(1) SEMILLAD R GEPRIN AR 1 KHLLL SM R S
P, R CTERE 5 G R R R
A SRR

(2) TR g5 40 T H As 19 5 B 5 I P00 R
Heo AR AR 20 51 3 B Y 00 45 3 A AT 4 )
7

(3) Bt vy 32 1) 8 i 0 AT B F) 48 o, R 0
FRET I, CAHLLL AR i ME L3S K

(4) X5 F 5 2P BRI, CHLEL A B e F 2 Y
SRR B TRARIN 245 £ JF2 T8 10 % ) R R 7 o S ), T
SR HTIEE R . —eme 4 S Bt [ AT I m g .



O RS AN )

No.9 2011

ERBPAE CHLLLAME SR S AR S AR TE

1001

XF TP BRARI , RALZL AP R B I3 F s/ LA
B 5, TR IBLAS IR SE
S 3k

(1]

(2]

(3]

(4]

(5]

Lin Wuwen, Xu Jin, Xu Shilu. Development trend of IR
detection technology[ J]. Laser & Infrared,2006,36(9) :
840 - 843. (in Chinese)

AR SC, AR AR S ZLAMRIE AR W A R LT ] HOt
54140 ,2006,36(9) ;840 — 843,

A. R. Jha. Infrared technology [ M |. Zhang Xiaolin, et al
transl. Beijing: Chemical Industry Press,2004:276 —282.
(in Chinese)

AR Jha. ZEAMECAR N I M) 5K 225k, 453 b ot 4k
STl R, 2004 :276 - 282.

Wang Zhongxian, Fan Xiang, Ma Donghui. Study on the
characteristics of the omnidirectional IR radiation of air-
plane[ J ]. Electronic Warfare, 2009, (3):42 —46. (in
Chinese)

B SRR, DD AR, AL 4 1) 21 AM R SRR AE BT O
[J]. B FXF4H1,2009, (3) 42 -46.

Wu Xiaozhong, Teng Peng, Lu Yi, et al. Calculation and
simulation of infrared radiation about some jet aircraft
[J]. Infrared Technology,2008,30(12) :727 - 731. (in
Chinese)

S MG, & 20, A meR LA A R O T L
L)) £D5MEAR 2008,30(12) 1727 - 731.

Li Yanzhi,Sun Bo, Wang Dahui. Building model of aero-
plane infrared radiant and simulation[ J]. Infrared Tech-

nology ,2008,30(5) :252 —255. (in Chinese)

(6]

(7]

(8]

(9]

[10]

(11]

BEE, INI, ERE. CHLLLAME ST e S [T ]
LT AN AR ,2008,30(5) 1252 - 255.

Michael Wright J,Ram Rao M, Graham Candler Vet al.
Modeling issues in the computation of plume radiation sig-
nature[ J]. ATAA -9823622,1998 :308 —313.

Wang Fujun. Principle and application of CFD software
[M]. Beijing: Tsinghua University Press,2006;18 — 22.
(in Chinese)

ERRZE. RIS 12 53 Hr——CFD 5 R 5 )
FHEM]. JEst: AR ikt , 200618 - 22.

Xu Nanrong, Qu Rongzhen. Infrared signature of flight ve-
hicles[ J]. Infrared and Laser Engineering,1999,28(1) ;
8 —14. (in Chinese)

TREEOR, AR UL, AT AR LLAMREME LT ] L0550
T#2,1999,28(1) .8 - 14.

Wu Hanping. Research in to theoretical calculation meth-
od on engineering of transmittance of infrared radiation
through atmosphere [ J ] Optics and Precision Engineer-
ing,1998,6(4) :120 - 125. (in Chinese)

MG ZLAMNE S R R A LA B T3 07 ikt
LT 6 K9 TFE,1998,6(4) :120 - 125.

Daoyong Li, Hongjie Yang, Lili zhu. Light scattering and
infrared radiation of spatial bbjects [J]. Int. J. Infrared
and Mill. Waves ,2006,27:1609 - 1617.

Xu Nanrong, Bian Nanhua. Infrared radiation and guid-
ance [ M ]. Beijing: National Defence Industrial Press,
1997 .33 - 35. (in Chinese)

TR, TR ZLAME ST S S ML Je st R T
Ak H AL, 1997233 - 35.





