40 B 2 )
2011 4£ 2 A

T
ACTA PHOTONICA SINICA

Vol. 40 No. 2
February 2011

XEHE.1004-4213(2011)02-0289-6

8= SAIN ==Y SR EAR AR B

RFE, KEF, 2EE
(% FRHE K% FRIAER . 7% 71007D)

B E BRI CMEBOLIIBHAR Y CMEMNGEIZBH R, AIRET —FHGEB T
RGN 5 St aF bt FAE AL, SR 58 kAR M A it A A, s F R
IR G e, RE TGS CAEKBEG M ARG E, T ERB >N EET RS T
A A 2 G R LN E AR BT RGN a., T EERF R, Rmia g Hk
Jo R ke S IR EAL A R m AT R 43R E 49 5. 8%, AT 3T e § K AUR NG 4r g 48 SHAF PEAR XE SR IR 04 1A

Bt A R LRI R E AT g RS R R AT T IR, SRERETRYNERE LSS
BENE B ARAIRE . AR T T e g« N 49 58 4 4% 5t B

KRR TE Y AN RS BN it
RE S ES TN219 XHERARIRED : A

0 3

(SEE Y IIPEY SN T o /5P s ia D =E 5.8 N A
Z— BUCE S EOR BT X R BOAR T . T 24
RN GE SRS O] 8 gV W WP A =
AN S BRI E AR A R . B Z0 5
RN ARGE 0 A J s 2051 B B $0R o 728 15 8Ok B 5
2T RS CHURME I LL AN E 2 R B kL &
SLRRSSUR . L. BB ROHL R A 4L S A R Y
FEXF TR B TRHLA BRI A B B B 1 R kot 45 D 1 40
AEZVFRMNE. A A B AR L INE
SRS LTS SR B T 1) R B AT N 0 G B e ) R
Bl FEIXSELL AN B TSR R o L 4 i R AL 2
23 H AR S AR T NIRATAMYY %468 8y 3
pEy SN Y ES N S N 1 RN oY = NS S o (SR 1 P 4
I RT T E R =S o E AR 2 R A
FEl N7 RBIL R 2L A S e 1k i F 5 A T —
R IVHIWETE R » BRI RALR M £ 0 5 S e
IF 5T BRI R Tl 28 W) —Be 207 JIr A i DK IE 5T
B AU RO A R K2 B AR R R B P L T
BEHE 2 1 sl A7 R R AR ol KAz i o
P LA EARK . HRMBEEOR Y BLOE S 1 O
It B 5¢ 5136 T-H  CHLR A6 A £ 50 S e 1 1 T T 3
BB TR ACRS . S E LR RY¥
SO BE Y SR A SE E TR Flunt 1R CHLAY

i1

doi: 10. 3788/gzxb20114002. 0289

Y. KRG R & B B 07 10 H 58 B A I 2L Ah 4R
SEE DA B B 0 TR A £ A e S R T S A
BEXS AR el AL H AR, SEPs b, i TR 5
J7 R LA BERS BRAT Y B B TR HIL R e B 41 SN R G
FRPEAR D AR BORI A+ 20 A R, BA L
RELEFITAHEMRZEAY KRS
ARs1,

BT, AR SCHE 3 LA 2081 BE B H R 7Y Sk Tk
s PR S R A B0 £ SN R S SR AR
AR ) AL R A 21 A e G T SR A R A S A
PET 25 & LA By 10 1) 4 SE BB B RALE A Y
CLAMBES RIS O T SRR g T SRR A AT
P+ AR SR T 23 H5E 301 oA A5 480 2 0 14 8 S Ol 3 .
B 45 AR WIS SC A5 R B2 B RL T SR B T DL AR G
b A B B TR B0 ' T R S

1 BEHNOIMNEEERER

XFRLAE S P E AR FEARALIAR 1 2051 5 2 o
JE L BLLL AN B i B T BL. &SP HARAYZL Ak
FRATREE F Bk A T CHL R S PLEA LR A 0 R A
R R A ) A 1D SR K B s B e AR il
XERRIEAT 5 2) R TSI HEAR . AT HE SR 5 3)
IR . AE R WA R L0 A B ik = 5 4) S
PO HE 55 0 T LA P R A A e P R A
DT AR U855 2 M 1 £L A0 55F . AR SCRl 3k iy £ 50

BT H - HEHRE =4 (No. 60777042) i 25 B 3 4 (No. 20090181004) ¥% Bl
E—1EE S EA979—) B ML I A, TS 10 8 20 AN R R LT Sh A% O 3 4 S 3T A . Email : zongjg@126. com
= Ui SR EE AT (1960—) . 55, 4% BT R ZEWF 5T U7 [a] W 21 50 A% &R B2 Mk BE1E A . Email : jgzhang@ mail. xidian. edu. cn

Y7 B H3.2010-08-12;: & E B #3:2010- 09— 16



290 . F

¥ 4 10 %

W B i it 1) A ST LA b DO A it
1.1 RAXESHZTIEHITREE

R B e o e AR Sl R A AT AR A R A IR B
Bl B AN A AR R A R A BT B S R
SN0 XA AR T, 7 0 S o B 0 A O B IR,
T3 — R R XS R & B LR M B R ) A A
Z MY R T S X B AT K E S T
1.

B SCERC12 ] g i ks B e T3 L mE
A fy il X RS 25 . AR SR A8 380 O AR
25 W T OnmE I A T A R

T AR S R D TE W L do B
WS B4R o S, HERB ORI R A S &
MNAEN S 5 —3L

X F ZIeHUE W H A RS KA R
PERAT LUE L B 1L AR

Bl MR esh

Fig. 1 Fluid field of the 2D-rectangular nozzle
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Fig. 2 Schematic of the blocking calculation
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Table 1 Temperature and pressure layers of plume

Layer No. 1 2 m
Thickness Al AL, Al
Pressure Apy Ap, Ap,
Temperature AT, AT, TA,
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Infrared Radiation Characteristics of the Stealth Aircraft

ZONG Jing-guo, ZHANG Jian-qi, LIU De-lian
(School of Technical Physics, Xidian University, Xi’an 710071, China)

Abstract; The infrared radiation characteristics of the plume of stealth aircraft are the key radiation resource
for stealth aircraft detection. A new model was presented to calculate the infrared radiation of a stealth
aircraft. Based on the model of the normal aircraft, the new model introduced the infrared radiation
suppression module to describe the effect of infrared suppression technology. In order to test the feasibility
of the model, for the lake of data, the new model was applied to calculate the infrared radiation of plume of
the normal aircraft and stealth aircraft. The new model considered the impact of the 2D-nozzle plume,
ejection, infrared obscure cloud and blocking on plume radiation of stealth aircraft. The calculation results
show that plume radiation add stealth measures is the 5. 8% of not added. Compared the calculation results
with the reference results and tested spectrum data of the combustion of the aviation kerosene, it was
found that the magnitude change in radiation energy is the same as the references, so the new model can be
used for calculating infrared radiation of the plume of stealth aircraft.

Key words: Stealth aircraft; Infrared radiation characteristics; Plume; Spectra





