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Abstract Based on the existing geometric model of infrared images of ships to realize the geometric model of ships charac-

terized as parts of thick hull by means of facet expanding, the physical model for the unstable-state heat transfer of the ship

with bulk structure has been obtained. The theoretically simulated infrared images have been calculated numerically.

Key words facet expanding, bulk structure, changing temperature fields, infrared image.

Ell

il

BB E T B EE BE — R B TSR A
BATEIB M 5, 368 AR RN A LES
RAHMEES N TBRAR T Z R, REE
VBB EESSPRET —RIHR

RUL Hehy BA AL MG B AR L NVR
BESHME SR T — BB TR %
W R TEESHERNSKBER ETiss HmE
¥OtE BB E U RN MR B RS B KR
A x> BARE ML E XA —EHER,
TR — A HL R i 52 B — ARV T B AR DTSR
Bl EEIEEBRROENST, EHER
MBFB YR D EER ARG R R
Gt BT TSy, B, ZFAER S HE B
S5EMTEANRESTEAEEENIER. 2%

AR B 152002 - 04 - 22 AR H 152002 - 10 - 22

FRASHE, I ER RIS BB B A | B AR5
PR L LSNPSR B 1R IT-

BR, X T — LBk A 8 18 B A5 an = AR
IAREHEIEEEH RS WA T AR THRESEN
HESEEE M, A B AT AR, B AR OR, ]
Wi BB E AR AT 2. 7 5h R TS BT
R i b= BRI A X AR R R
G RE HLLSMABOE F FIRL SRR =

CETRM, BRI PRR X B P AT R AR IR

BT A, o 33 Fob 85 44 R A P46 R DR OF 61 T T AL B O 9%
7 TR 7T AL 22, RIe % 58 R B A
B, H, BB E AL B R K
PIBERR RKBRAN B MVR K. A HE
JRA ST A i TE B AR JLITRERY Fyy B B
Bl BN T RATE R AR A E B AR 8L ATER
PR, T BCEERE BT TR AR, B2 T#F

Received 2002 - 04 - 22, revised 2002 - 10 - 22



http://www.cqvip.com

92 A E5ZERE¥R 2 %

B YRR BB SR
1 BREMpyLmgs

PSR BB AR T, S B ARRY LT
BRISEMFRRER, R &8 LA R KK
REAEFFTHRE. FORKILMER T —iE
H HIRRRE S, B SRR R HE = 551, R FE ol
NALFRE T, XK iR S PR e BT
ZE®. BEXNBREH, FANESEHNET
WABTECAFEN, LAAFKLE T E. SR
A LB ST M = 4EE5H , LUATTAE A B 85T, R
URXHMEHRFIES . E—-RTEEL—EN
BEREATEHNMEH, E_FERRTL2=4
S AT E. ETXRNAESR, R 3ED)
FHRFTEHHEE B AR AR &L RITE BRAER
HILPTERE R E#ATY BB IER LM
R, BEMRR T R5Ta 1 rp R TR J LT AR, St
T /REMBRIEBATHIT A 3145 0 B 2, )%
HAMBRT A BEFRWT - RAERk
RO LTRSS AT T R, 7E SRR L]
AR R AR R TR = 4544, T e
ROERL P R BRI 4 Bk T, R E T8, &
BERBENNRTET 72 % B Em s — g
BT REHA MR, X4 0] LLSEHE R S 7 R 7 1A
HATHESE BN TE T, R G X ET#HAT B 34,
X565 R 5 TR E T TE R B 7 AT R Bk T,
BRSAR T ATHOBRE. X RN ZRENR
X —E LT T B (Y 3E HE R R R O Yy ALY
FEIFR Y BAA EAF B/ BB, LR S it
BHLE B AR BI B B

R LITRAR T 1 5 ROR T AR L B A A
TILRBIE:

(1) 5 8)a W 8RS (VR B S P 7
BREHOTEE ) P R SR, TR ERM b
I T R, KRR A TR MR K
REBARLT ARMER, PERP AT HAR
EMENETF S, EMNETHANEE T (A E
BRELATETR, X THER LR TE T BRY
EHEILME)-

(2) % B3 JE AR AR, AR R M E T4
IR FH#AT B 3 E), 2RISR B TEF R
T JCAE R BE T 1] _b AT A A T {3 T T AR IR A
7T, T L] LUARYE N T 44 58 2 A4 72 JE BE O 1] | AT
T4 El.

(3)TEB AR AR/ Sh R mE F 3 i — R @ T,
ZEETRERR R B ETE. X, AL
AR R 9 B BB, R i SUA B i 2 A8 5 5
AR A

(HFEARPEMTHOHE. FEAWNL
BB, — N RATTH, 57— KR 5T B E
JCA.

BITRL 7 Bk B T A8 TR B — B R
PR, LT AT AREE R . Mibm
# AR RA SR A R R BT R AR RET, o7 LIX
Rk RARSCEUE T L 4 : Se 4R BEA [ i 3 43 &1 43
BRI 2R , 4R 5 7 TL{eR 66 B {8 MR 48 A [R] A0 4 i fe
ARESE. MRERAHEMH B, I 2 BN
HLAFET 5K R AR, et T R 7 B B A
FTHERER TR, &R TAREEN LS, H
M 2A —5E KEE .

2 EEHMAREEYEER

AR BT 0 SRR, (R TR R R A

R b T A B S 2, B 1 A
HTERETE S, MR (1) , HP RS LT X

Muwns(p 7y, (1)

near( k) Lk.near(k)

BT FEEEH, BN E BIERSHM. R
IRARRBHARINT

infra( 1) ppd infra{ 1) infra( 1)
Z Aey™ FuoTy™ + Aiey, O-T?naZk
J

Conduction = -

. . AB
nfra( | nfra( 1 k, k
- A VoTh - Aer™ Vo Th - y el

near{ k) Lk ,near{ k)

AS near
¢ (Tk - Tnear(k)) - Z L—k_“i( Tk - Tmr(k))

near{ k) k,near{ k)
- Akhknul( Tk - Tair) - Akhkin( Tk - Tin)
+ (Fk_’kyEinf rasky(1) + Fk_smEinf rasea(1) )gilr;‘fm(l)Ak
-, (2)
T—T

( Z ijo_T-lajpp«t + Fk_SkyEinfrasky(l) + Fk_’mEinfmsea(l) )Ak

(1 =™ + (1 =&)Y + ATV oT
= oTE"A, . (3)

Hb B FRAMABNE—FZ » ot
RS ARRER  ZEER AR R R 3R T
—IARTT R I, FX M A 'R — AR 7, Blix
R RTT A REREE, TR ) ARWRER
XK. FEFEP, THR 1 HETHIERET, T4
2 HEITHINRE Fy R EIC )k ZE R RELA, N


http://www.cqvip.com

2 WHE L% AR BN B ARL/M A BRI 93

HEITT & FTEBGA AR R, T, T 5071
T JT & A 9B TG (BUATT) near (k) B 4 % 5 B ;
By ey M EIIT k 5 FHSB 1 JT near (k) #) % 2 B E
B, Sy ey HH I k548 BT B & T 1 R,
Lk,near(k)jﬂﬁj—l] k —%*H@BEJ—UE“\CWJ—UE‘JE‘@:EE%,
Bion P STHIRSN . AR S SRR, T A H T
RIBE, G0 RSB B ASMER, 7" %
NP EHR, T ANRESFHRE. p A%
B, BRM(C~0.5% ) J 7840kg/m’ ,v HEF,c H
A, K(C~0.5% ) X 4651/ (kgC). T, AHi—
AR 7, EIT kR

3 HENKEEH

BRE ER U R AR R, RITERER
KB ERE B AT TiHEVISC B,

EA KK ARSI T X HE W 8 3hRI4,
VESPWEU, U RBESHBREN BIRRES.
BAGNER. WEEARA GERER 3Ty
R ERESRGEE LGN ES AR5, B
EHHRE L RERIGE. BERITELWES
VTR, RERE SR GERFE(N T
AL, BT E 45 P SO E T hL B M R
P EEEBRREN ) MaE EERITERERF,
T 7 H 343 31 8T LAR R Rk AR, an il 1 .

ME 1 el DU, YitE EEE R AR —4
W HITE T E G WA L, BT hL M, 3
HFXETHIT T 08 8 FEKTINERT —2
T, Fg# 8 n MBS B, f R BT B
BRLA KR B R R BT LA ROk R, (BB
EOMETEEFRERF. TEHRSHAH R
Fp A4 1S T AE LR LA R R E R BAR 4 51
hnLAEBA.

g@ﬁﬁm
Q] N\
ki) (5
ARt Hr
F7HL n_zﬁ
P
M
" STy |
! Nl

A1 mrchferEE
Fig.1 The schematic diagram of the means of facet
expanding
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Fig.2  Simulated infrared images of the ship with bulk structure at 12 o’ clock and 14 o° clock in 8 ~ 12um

wavelength region
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Fig. 3 Energy flux of sun and apparent temperature
in 8 ~ 12pm wavelength region of the facet on the
bulk structure varied by time in one day
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