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s A ST Ay KRR R T AT 5
PERORL S 2w AE A 1 B Oy ik, TSR AR ) 2
(CFD) BEAUSA , XX S 2 W 1Y 37t 0 5 1
7T B w0 SR A i 2 5 3 1 52
R8T WG 2 FhEHE R G R p k3T
MBI TR 3h S LN A R B BUE AU 5T



%14

PR, S5 LTS H AR LD MR SRR ST - 47 -

XL A0 TR G 2 b HEA R R ELTE APLTE 3
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SESL LT AMT S AT 3 RS G 2T A1 R S
FEHEAT 05 BOEARL A B 3 FISE R 4 U 5 S 21 1 e
e

1 JL{THE B R

AR SCRRAE HRSAURE 20T B R AR SO
SMEBEFT A ROT () = 4EF A 2B 2 K 332.8 m,
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ML D R EBEE R 20 )2, 55— 2 G = B i
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{54 43.77  ZRHLAE WA EY () FE AR BE 8T Y™ S 2{E R



51

PNBR 55 LT H AR RO ZL NGRS R PR 5T - 49 -
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TRET N 33.47, PRIIX 3 B RMS T HBER V* (5D

FI R,
%1 RS HRIE
. L WBOFE  BUARRE
Bow o R .
BER/K  PHRRR/K
751 73 325.4
965 J1 323.9
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ST AH PCAR G, X 387 RAs Sl o3 i B L 4 2R 2200
W T J5E 32 D 2 X6 B L 3 A1 7 AR R ), AR SC R E SR
FC PR X — [l AR 12 o se A
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(8], EFEM AR BE T R ECR 2 2, 5% — )2 A WAk
B, 5 R R AR R AR L B R
PUAL S B RETRZ O 1 )2, 05 FEAA (0 BE T A4
A UL B A AR L, TRATLAIL B 4 BE T B4 R
N Fluent AR HYSE , MR ES BN 2 s,

- RE
Ferk i

ke g
H—

—5 e

F i

4

B

E 12 SRR

®2 MEMEYESEER

FOREER R /mm SFREH/(W - (m-K)™)

KPR B/ (kg - m™)

/() - (kg - K)™)

FH AR 4 50 51.8

P A Al 30 0.083
AR ) 50 22.154
GiE] 5 202.4
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FRSTRRFIESEA TR A | PR T B 32T e 1 2 T 30 o)
SERF I AL AR B R P 05 S, % 3 Fb
BEAY AT LT AN SRR T3

10 3 5 W A S AR ) (R AT X L A
AR3C RMCM R 7 3SR B . PR 16 O KM 44 L
SEYGAERIL BRI AN R F i R A AL
MR ZRAT 5 SCHR 16 ] — 2, ISR 73 5 2 g
SFSCHR 17 VAR TR, B 9 AR E 1 B Ay [ A RE T

KEFRA R 0.35 F10.3, £ 6 44 THES RS
AL RMCM F2 545 At B 45 Ry b, ol LLE
SALEREN £ T 05 FLH A R S LRI 2 SR K
TRZETE 15% VAN, SFRIAHXT IR 228 6.45% , KiilE T A
SC RMCM TR P AE SC bR TR Al bk

y 490°

0.60°

OEHS

K16 WA AE ORI R 5 A s 1R
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wmsmEE, MR WEE, AR,
(*) (W-s')  (W-st) %
0 7.26 7.11 2.07
15 2.88 2.73 5.21
30 1.35 1.52 12.59
60 0.76 0.79 3.94
75 0.44 0.46 4.54
90 0.29 0.32 10.34
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BT RIS B4 23 8]0 A
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JUR £ FOAR A 0.50
RHLHLE 0.75
A A 0.85

WE /K 300 316 332 348 364 380

a)  3FPBCELA HARBEIR AN (A BHAEAR )

4 HEERSH
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B 18 JE/R T 3 s 8 ) B T I 3 25 (E /0 A
AL AT RFASEAY ()72 FROBR BE IR Ry 323.5 K, Fi e BE Ui
FZIT 340 K, AFAERB AT AHT ik DX, R 1 %) B T 43 A
JUFZEAT R, AR A — B gt A A R 3 I X
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FH A A DX s A 2 e v ek DX, 3k 2 PR SR R A T
AN [R) DX S5l it 3 58 B A [] 52 FE A B TS ] X35
2SR R P X I e AV B i O 3 B8 I 1 X sl
R T N2 AR A AR AT B 1 Tk B R
TRART R, Je 2 BE IR A . 2L AR 71
H bR BE LA 345.5 K, H MR B e BE IR B2 38 650 K, BH
Ytk 52 B e i i B by, an 18] 18¢) s, A T 1)
He e BERLAE 1 700 K 2247, Wt i 28 0 BE A Al IS in 34
TIET KRR AR DI, AL B AR ASE A f)~F- 12 R Al
BEWR N 331.2 K, B bR B o BE IR AE 540 K 247, KAl
WTAE7 H 11 BT P PR AR B TR v, XA e Wl R S BT
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IR, Hoz AR B2 B/ BeAh, PR
PHA S 76 1 27 B3, R BH B3 7 1 30 B AR 3 g
IR BHR SR 6T FR A DR AR A I B DX AR /N, 3 A
RS AA 266 R 43 DX 3l %) B L 5 25 <0 1 | O IR R AR
i, 258 295 K.,

| [ N A B M |
S /K 300 340 380 420 460 500 540 580 620 660 700

b) AL R R R B AR 2 B AR BRI B f
WE/1PK 3 5 7 9111?1?1;19
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42 BERBIIMRSHFFEITES RO LS4 Je WA BRI FR I3 A1, 90° TR £ T £L A1 S otk 5 fie

AR SCHESI M A5 AR 21 5148 S 3 B8 o ) 9 A 15
DL, NN Ah BTk K A A AR A (1 21
SR TR BEE A T

L 19 SRy ARST At A5 7 R A #3000 1 R 7K SF- 8 0
T 3~5 pm PECLL M 8 ~ 14 pm I BE TC & 21 4b
FROTSREE M AT . TE 3~5 pum BB
T P (LD 19a) ), ARAA R £ J =5 2 A 4 SR,
T4 S 5 R A A T 5 S A R 43 A7, 90°
PRI AT B S ZL MR R B B K, A 1557.3 W/Sr,
PRI T P9 A5 AR AR T 2T AN S ik B 34 (i
1072 W/Sr, Il 4 () %5 5 57wk 7 34 4 ek 2 T
81.89% , L& 3K 3 12.24% ; F 3 ~5 wm BN
DUTET P (LI 19h) ), 21 AN S o B il 2 e A A i

1.0p 20 — &fi
- 60— ik
N R
0.6f
150/ 530
0.2 o/
f 180 -0
~
-02
210% 330
0.6
L N ’
ol 240 300

2170
@) 3~ 5 um AKCFHRU G TG LA M A6 143
90

— B

1.0
60— Hifk
—
0.6F
150 530
02 | ‘ \‘19/(")
f 180— 0
~ |
-0.2
210< /Y330
-0.6 \
\
0L 300

0
©) 8~ 14 um K EIFI T ) TC B AL /MR 598 JEE £ 1) 2 A

119 DRST AL RER Y 14 JC i 40 £1 /M ShF 5 B A 1] 3 A i 2k

P 20 S BT QAT RFAD R0 1 A1 74 PS40
I 3~5 pm B 8~ 14 wm I BEAY G B AN LT SM R
SFRR A 1) AT IR o 72 3~5 pm P BOKFARIN
N (LR 20a) ) , SZLAMR ST 5 B2 I AR AR JS 22

[i/[max

K, 4 19 690.4 W/Sr, iZ M T P25 SR AT 1Y
SLT AN STSR YA N 12 854 W/ Sr, ILAT B Al A
FE B4 S TR, AR B 4 S SRk 34 b s
T 91.75% ;8 ~ 14 m % Bt N 21 71 5 5 i il 26 1)
RS 3~5 wm P BESEAA [R], K SF-FR T L
(ULFE 19¢) ) , Q0 FRIM £ Y 2T /1N S5 i J3E o K
46 721.4 W/Sr AR P A ERM AR S Y S 20
AN IR E YA N 31 566 W/ Sr, IRAA (448 5 Tk
BIdi ik 8] T 84.3% L&k 8] T 12.18% , IRFAMHE
WTE L (LB 19d) ), 90° I A T B 21 40 4 i B
K, 63 6177 W/Sr, i HR I TH PN A HRI A T 1Y
SLT AN STSR Y S 359 152 W/Sr, b A 48 5
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Research on infrared radiation characteristics of
aircraft-ship coupling targets

1 .1 . 1 . -1 2
Sun Lu , Yang Haoqi , Yang Qingzhen , Zhao Shuaishuai , Wang Zhen
(I.School of Power and Energy, Northwestern Polytechnical University, Xi’an 710129, China;j

2.China Ship Development and Design Center, Wuhan 430064, China

Abstract; In order to study the infrared radiation characteristics of the coupled aircraft-ship target, the steady-state
flow field of the isolated aircraft carrier model, the on-board aircraft waiting-to-fly model and the on-board aircraft
leaving-ship model was simulated by CFD method. The infrared radiation intensity of three models was calculated
based on the flow field results and the inverse Monte Carlo method, and the influence of the carrier-based aircraft
and its tail jet on the infrared radiation characteristics of the target was analyzed. The results show that the tail jet
heats the flame shield and its adjacent deck, and the maximum wall temperature of the flame shield of the on-board
aircraft waiting-to-fly model is around 1 700 K. In the infrared detection band of 3 to 5 wm, the infrared character-
istics of the on-board aircraft waiting-to-fly model on the horizontal detection plane are very prominent at the forward
detection Angle of the ship body, and the infrared radiation intensity of the on-board aircraft waiting-to-fly model on
the pitch detection plane is about 691.6% higher than that of the isolated aircraft carrier model.

Keywords: aircraft-ship coupling; CFD; reverse Monte Carlo method; infrared radiation characteristics; carrier

aircraft tail jet
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