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Effect of reflected background radiation by skin on infrared

characteristics of subsonic aircraft (II): application
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Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The effect of background radiation, such as the sunshine, the atmosphere and the ground on
the total infrared radiation signature of a subsonic aircraft was studied by using the infrared radiation
signature computation model under typical background environment. The influence of the background
radiation on the infrared suppression of low emissivity was analyzed. The results show that the sunshine
radiation has a great effect on the front detection region of the aircraft in the 3-5 wm waveband; the
atmosphere and ground radiation has a more obvious effect on the front and side detection region of the
aircraft in the 8-14 wm waveband; the impact is different when the detection orientation and season
changes; the infrared radiation suppression effect of low emissivity is reduced or even failed because of
the background infrared radiation reflected from the skin.
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Tab.1 Working condition parameters of section 5

of engine
Mole fractions
Season p*/Pa T*/K
CO; H,O
56 770 873 0.045 0.047
Summer
58 310 305 0.000 33 0.0
60 290 837 0.042 0.046
Winter
61 760 286 0.000 33 0.0
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Fig. 4 Distribution of skin static temperature
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Fig.6 Distribution of plume static pressure



2042 L9 8 k AR

% 44 %

32 RERSHNESOIMESITLE

KRR, GRS LB AL o B S N 7
B . B 7(a)a] W, % 3~5 wm I B RIR 5200 f K
F14) 2 I 6 S, R R S R T 4 S, = i
FRE () o AT FUEEZE AL, (H 52 B S B 1 K o 6 55 L s
Wi R — B 9, RIR 78 T ) X s ok, i) X
R 2, Ja ) DK /0N, T R R A [ X D 5
BRSO T, 00 % S v X ek LA I O ARG A
F . a=0°J7 1Y RIR AJ 35 #] 500% , a>45°)5 ,RIR
FF4E/MF 10% , a>140°)5 ,RIR U6 /DT 5% , a=45°
~140°FE Y RIR HFE3HZ K 8.5%.,

& 7(b) AT UL, X 8~14 wm J% B RIR 521 5k
F14) 2 R S, G b T 6 S5, R 68 45 114 55 i
VA 2% 7 T AR [r] DX 3K, 3079 RIR Bifi £ 3 119 A8 £k
AKCEEHMEL R 1%, 165 W X4, S RIR B
JEE B T T A, B8 M) 180° 1) RIR 249°8 4%,

(a)

Horizontal Sun
100F plane
i Front Rear

o 100
o :
il morpe %
H=11km Ground IR %% N %\3\7
winter %
0.1F 3-5um
0 30 60 90 120 150 180
al(®)
167 (b)
H=11km Horizontal S
summer plane. ,'"
127 8-14pum /Total Front Rear

Atmosphere IR

e Ground IR

00 30 60 90 120 150 180
al(%)

Bl 7 HZEmE, AR O BT B2 o« B9 20
Fig.7 Distribution of RIR with the azimuth angle a during the

summer

KZEW) | SR ST RIR BEIRI A B 143 A 5
H AL, PR A FTEAL, 7€ 3~5 pm B, a=
0°77 1] 14 RIR 7] 353 450% , a>40°J5 , RIR FFi5 /)
F10%, a>130°J7 ,RIR FFEA/NTF 5%, a=40°~130°7E
il RIR WSEIMEA N 7%, 1E 8~14 um KB, a=0°

~135°7E N S 1 RIR “FH(EHZ N 8%, R 1) 180° L
i RIR 58 2.3%,

5 17 UG BHAR S i 55 5 K BHA B C R %
YI, B8 g5t T RAILS K FHAE DU RN AR X7 B 1 R
SR I L AT o F AT L S A AR SR O BE A S
LT 1) DX £ S0 S B s fe G, A 1) XAk
Z Ja I X3/ o 2SI 5 s 5 R BRAE " RAIL Y [
B (PP 8 L), S S 5 L B 5 XS I 7 o 5 K B
1 KB S () R, SR B e fe /s 24K
FEAE T RHLAT 1) (Y Fysl s ) B (B TR g B), X
SR A T RTP R Z 6],

Front region _.gp
A,

'
Side’\\/”
region . 4p
ear region

Pl 8 AL 5 oK B DU AR XL BT (4 S SR 5 L 43 A

Fig.8 Distribution of sun RIR at four different relative positions

3.3 BEESNBER & 5 2 8 20 5MIP I 38 R B 20

B, BRAR R G 305 B 2L R 5 5 B2 X L

WNTEN 9 7R o 78 3~5 pm P B, TCH SRS, &9
(a) 3-5um

800
600
400 150,
200

ot 180

I/'W-sr'

— Original,w/o reflected IR~ " &=0.2,w/o reflected IR

----Original,with reflected IR ----- &=0.2,with reflected IR

(b) 8-14 um
600
400

I/'W-sr'
153
=

200

ot 180

— Original,w/o reflected IR~ - £=0.2,w/o reflected IR
----Original,with reflected IR~ -.-.- £=0.2,with reflected IR

9 HZEM, AR B AT Y 21 A0 S 3 3 X L
Fig.9 Comparison of infrared radiation intensity before and after
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