24 . 4 84 o i
12 A

RN
Spectroscopy and Spectral Analysis

a0 Vol. 32, No. 8, pp2204-2208

August, 2012

KELASNEHRIR

MR, L. KER, B

A H AR

. ANE

W TRRRFAAN S 3h Jr24 68, 14t 2 430033

m =

N TR G XHTLLANRR i 500, 23 PR 28 A AT« Bt Pt 55 /K 252 e B s B nl g

PRI Ay i S R 58 . BRI ISR FLAR o W PEARAE 7RI . L Mie BRIERERL . 33 6 565 £ 328 5 R FI A
TR G, AL TKSFLLAME B 7 A v F AR B HARSION B A R . I S R IR S AR
SCRREVERS L, B0 TSR A TERE s KK SR, I & i SRR A Bt B 180K A SR, £
AU RS A G R HCUNFR SR . PR AL T L IR SRR AT RO B ST AR A B TR

Z5 FRABEIR T 7= A R /B FLARARNE o

KGR NIKS: W&/ PEREONL s MG 00N s A IRIAR

RESES: 0482.6  XEAFRIRAED: A

CI—1

AR AR s AU AR A E K I L R E A H L
PSRN o L Se Bl AR 2O PRl — il i He A
KIEEVRK M B TORFELSCHAT TR RN =
Jk i I T PS5 R OK R A i AR S 3k B DR o B A H Y
Bl e s Berour S5 T AR 24 38 LI AR ST
N LHK TR KR 2 2 P PR R 3 5 7K 55 i e 7
FHARMLLI MR SR S IR B HTLLAM R i T 55 H B 2K
N3 SRR U Y S ST 1)

Il AL X2 TR R BIF 5 B 22 1 2R FH M B 2R RE T AL
MRS K 55 (3B 5 25 B AF D S SE IR R E T K 5F
X EAKR ST MR, s X 4 S5 DS [ ) BE T4 AT T
IKZE BRI RE - 8 T AR K 55 B B U A T 55 A
JUARAENAE Mie BIUE YRS b, W5 206K 55 B B 6 0T
RO 7 I AR AT T LU 5 s B b A 550 - e 1 an
K G5 HERCPGR S A TE AR ) 22 TERIUN . JF FISE i T 4k
F LSRR . (RREATE, X LEFTEHR AL RS K 90 il
TR - o 4 A R R s ) BT R ST . TR FE AT
SNBSS R B 2 G R H AR 2 U A 2R
P H O SRR AR SRR AR, AR
JBER T B AGALI o AR AT REGE /K 25 XU T 3R 5E L (FR
o FRRARND) 5 25 HL i B AR T 30 JART I, JU0 w1l 7K 55 IX
Sl TR RO A HARBOND . EHGE R TAEE . [

Wi BHA: 2012-02-22, 1&iTHHA: 2012-05-20
E&WA: A4 H (1010502020202) ¥ Bl

PEB RIS Aok, 1985 4R2E, W% TRRZAMHIN S 3 122 Be i L ek

DOI: 10. 3964/j. issn. 1000-0593(2012)08-2204-05

PR Z LB AT T [ Sh T3 R B FE R, B
s AR TR R K G LA LY 7™ A Y PR O, JET TS

I OHCEB

XK I B 25 B AR RS . K25 B R AR EL IR 4
fidss s P Bl R RATE X Jim .
PR S E K Z TP T8 5 S 4 R (RTE) ikt
AL (ra D
ds

T ) N ¢ o) P P

il LGl )@, 6hda M
TJ O =dx

Horp e FOR PRI AR KL, S 55 R K e, o RN
W AR R B e 0 20
Ka, » — Kd, A +K:g. A Kgoa — J”mz KCo, +.THZ()I€HZ<) (2)
A, Kco, il :‘CHZ()%%IJ%%{_\‘ CO; F1 H. O My REk ZCo, il
1‘11%)%%“%’%% CO; 1 H:O B"JMUFE%%&
Y

TH,O Tair — XTH,O
5 +Y< air ) >

Lair Xair

’ I(j()z = 0. 000 3(1_1‘[{2())

TH,0 =

(3

K, Y RBRESREE; iITH KCO, Al KHZ()IEI%?EE%%H@I'T/Ev
JEABFFTE 4. 51 Soufiani & FRFFT R CAnE 1),
T U U R B ) Mie FRAR BRI 2)

Kd,x = Ndf‘: 1 n(r) Qusdr ©Y)

0

e-mail; dycheng(@ Yeah. net



o 8 1] i S5 2205

14 1
—— H,0
127 — o,
£
< 10
8
g 8 1
[
Q
o
g ¢
=3
S 41
O
<
2-
0 J Aﬁ T T T T T T
0 5 10 15 20 25 30 35 40

Wavelength/um
Fig. 1 Absorption coefficients of CO, and H,O
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Fig. 2 Absorption and scattering coefficients of droplets
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Fig. 4 Radiation intensity field with spray shielding
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K, AXHEREE 82. 7% 80. 7% WiFh Tl 54, EWifh Tt
BT KRS XIBIE R TR B AR R AR L. 580
H AR — M R & T R, T — I+ SeR .
EE 5Ce) B H BRI, i 5D HARI R . i T4 5
ST AR P A AR AL L S AR 5 3K T 26
R AR IR T s 3 H AR 4 B AR /N T2 R
P, KRR, WK 5O Pl T BERN, %
FAE AR PRI H AR 2 .

PRI AT RCA A, B h

(D3 5580 R I8 IE RT3 LU IEWR M & 55k
X S BRI 2 (E R A o IR 780 58 T K 5 ROk T
RSE oA | B8] 22 55 B AR L R2 IR L K 25 09 A B R
BRSNS ARG R RS AR AR T £ 5

(2) 2R FH AR T A7 R0 57K 55 308 DX 3 Py i S R ot 2
BEGMA W BE A L AR AT IR B> AR SR B,
AR I BE R i 7K 55 () FBCER RE IR TR A S g, Sk 25 X

L LTI . RN K S XA AT L AN B I o 2R
HEA AR T, K S5 IR & T Sl R A H AR
I LIRS 55 s 27K 55 BE AR T 7 S5t B I 1% H A
I LA S DN S e A Y Y B A H
MR TN F bR S B R FUAR Bk 55 5 19 S iR

HOR IS FAR: AP, 20K 55 1 28 % 2 i 7 BUOEABE ) S
H A AT BE(E 5K 25 XSO ¥ FLAR 5

O NTIK S PATLLAM R AR B B i SRR 25
FEVERR TG IR WL+ (15 28 A B R B TR AR
R S BRI

X EE  LAWBL/NEL A A ] 5 00 B Y TR 412 e PO REE A= i

g1

2

% it

e Ay R BB I T R S TR K S I

References

(1]
(2]
(3]
(4]
[5]
[6]
[7]
[8]
[9]
[10]

[11]

YU Shui-jun, YU Ming-gao, LI Xi-ling, et al(F/K%, &ME, 25, 4. Journal of Combustion Science and Technology (BAEEF} 2
5 AR), 2008, 14(3): 205.

YU Ming-gao, AN An, YOU Hao, et al(&xHE, % 4, WiF ¥, 25). Journal of China Coal Society (BEmR =4, 2011, 36(3); 417.
Berour N, Lacroix D, Boulet P, et al. Journal of Quantitative Spectroscopy and Radiative Transfer 2004, 86. 9.

Boulet P, Collin A, Parent G. Fire Safety Journal, 2006, 41; 15.

HU Bi-ru, WU Wen-jian, DAI Meng-yan, et al(#138%h, %306, 84, 2. J. Infrared Millim. Waves(ZLAN5Z K2 4R) . 2006,
25(2). 131.

CHEN Bing, LI Cheng-jun([f 1%, Z=%2). Opto-Electronic Engineering GtHL T.F2), 2008, 35(3); 48.

ZHAO Zhen-wei, WU Zhen-senGRX$E4E, Z4EF%). Journal of Xidian University (442 B FRHE K224 ), 2002, 29(2): 2536.

XU Bo. SHI Jia-ming. WANG Jia-chun, et alGiF . BB, %% . %). Infrared and Laser Engineering(£14M 5306 TF2) . 2005,
34(1): 38.

CONG Bei-hua, CAI Zhi-gang, CHEN Lii-yi, et al(AAJbAE, ZGENI, R E X, 55). China Safety Science Journal (Hf [E 42 &8} 222440
2005, 15(12): 69.

CHEN Zhong-wei, LIANG Xin-gang, ZHANG Ling-jiang, et al(JEH 5. 28N, K& 7L, %), J. Infrared Millim. Waves(£[4h 52k
WEAR) . 2010, 29(5): 342,

TAN He-ping, XIA Xin-lin, LIU Lin-huaGRFI-, EHiAK. X4, Numberical Calculation on Infrared Radiative Properties and Trans-
fer—Calculating Thermal Radiation(ZLAMNES -5 & 5 O BUE T 5 — 153 #UE S ). Harbin: Harbin Institute of Technology Press



2208 i SR 532 %

(MR MR Tl KA AR . 2006,
[12] Anouar Soufiani, Jean Taine. International Journal of Heat and Mass Transfer, 1997, 40(4); 989.
[13] Rokni M, Sunden B. Numerical Heat Transfer Part A, 1996, 30 321.
[14] Beck ] C, Watkins A P. International Journal of Heat and Fluid Flow, 2003, 24, 242.

Cool/Hot Target Effect of the Water Fog Infrared Stealth

DU Yong-cheng, YANG Li, ZHANG Shi-cheng, YANG Zhen, HU Shuang-xi
College of Naval Architecture and Power, Naval University of Engineering, Wuhan 430033, China

Abstract  Artificial spray fog will come into being cool target because of the strong evaporation and convection but weak radia-
tion heat flux, when it is used for defence of infrared imaging guided missile. Also, when it is the contrary condition, the water
fog will come into being hot target. In order to open out the phenomenon particularly, a math model which can account for the
cool/hot effect produced by water fog shielding the thermal radiation is established by coupling the calculation of radiation trans-
fer equation and energy conversation equation, based on the Mie theory. This model is proved to be accurate in comparison with
the Monte-Carlo method and Lambert-Beer” law. The water fog is seemed as absorbing, emitting and anisotropic scattering me-
dium, and the medium radiation, multiple scattering, target radiation flux, and environment influence such as the conductivity,
convection turbulent heat diffusion and evaporation is calculated. The phenomenon of cool/hot target effect can be shown in de-

tail with this model.
Keywords Artificial spray; Cool/hot target effect; Coupled heat transfer; Infrared stealth; FVM
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