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Numerical analysis on the unsteady infrared radiation
characteristics of terminal-sensitive submuniton
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Abstract: To calculate the transient infrared radiation released from the terminal-sensitive submuniton,a
numerical simulation of the unsteady temperature distribution for the terminal-sensitive submuniton
performed by using the software Fluent, which taking into account three factors as follows, aerodynamic
heating, irradiative heat transfer and structure heat conduction. Then, the infrared radiation characteristics
of both submuniton body and parachute were obtained by calculation at 3-5 wm and 8-12 um waveband,
the changes of infrared radiation for the whole trajectory were also analyzed. Also, this paper calculated
the infrared radiation of atmosphere in the gazing direction, which was compared with the infrared
radiation of terminal-sensitive submuniton. The results show that the infrared radiance of parachute is a
half of the infrared radiance of submuniton body at least, but the infrared radiation intensity of parachute
is 21 times of the infrared radiation intensity of submuniton body at most, and it was preferable to take
warning of terminal-sensitive submuniton at LWIR and the deceleration and dispinning stage of the
trajectory.
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Fig.2 Relationship of velocity and time
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Fig.3 Relationship of flow temperature and time
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Fig.6 Average infrared radiance of parachute characteristic curves
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BARTE 1A m, (A 7 e i S i B B T A
3~5 wm P B, 0 e S 0o B 24 D s A Y 1.3 4
i@ 2 <= i S5 B UG 4~14 i ;8~12 wm BB,
Vi S <P i e B 24 DA sERAAC Y 2 A TR S e A R
Je R 6~211%,

4 MR TFHEMLIMEES

T b THT 0 25 FE K B 3K 7 #E 25 500 m,
G S R H T R B 20 T, 1B I 40% , KA BE WL I
12 km , T 3E 75 SR BT30S R A 15 SR SRR
255 M AR BT PLT A AT A, Horh KA RS
Ko 175 33 2R o 18 FH Modtran SZPE
4.1 REFRERTZESETIFEXT LS

B AN B R AR AR S, RO B R T
SRR S B L (B SR AR O ) R BT R SR
S L ZAFTER R

L=L,* 7+ Lo (5)
A 7 AR I L W BRAR RS SE L

KT IR AR 2 B 5 RS T s im  se B 22
Pl 8 I/, 4 B 2 AT Ff o N 1N, 3~5 pum P,
PR RS 1 SR A S B 25 M 1.47~0.87 W/(m2-srh)
R < 5 R 25 15 e 2 E 25 0 0.60~0.09W/(m?-sr?) ;
8~12 pm B, RS K2 15 bR S 52 254 39.45~
39.08 W/(m?-sr) Bk 5 R 21 AR A se FE 22
22.20~1.51 W/(m?-srt),

e
-

— }-5 pm hetween hullet and backgronnd
&-12 prn between bullet and background
=== 1-5§ pmhetween parchute and hackground
===+ &-12 pm between parachute and background

[ Ik [y
i n [

difference W-m “-sr

.

Infrared rodionce intensity

o = ——— e
0 5 ] 15 20} 15 ]
I's

[ 8 KRBT 505 K2 o B o 22tk th £k
Fig.8 Infrared radiance difference between terminal-sensitive

submuniton and sky background characteristic curves

KRBT 5 R 21 R B 22 sl 9 P,
3~5 pm % B w50 B 22 (HAR /1N, o4 0.04~0.1W/sr?, 8~
12 wm P B4R ST 0m B 22 0 1.17~18.25 W/sr~t, & i i
A B ER A 501) SA i < T R e AT



% 4

X EAAE KT RSO IR AL A5 AT 861

N
(=]
]

—
N
T

w
T

—3-5um

0 5 10 15 20 25 30
tls

Infrared radiance difference/W-sr
=

<

P 9 AR T 1 R A T SR A o 22
Fig.9 Infrared radiation intensity difference between terminal-
sensitive submuniton and sky background characteristic

curves

42 EESW

A H BRI S R SR B 2 R AT
SR 25 A AT HERAN SN N (R SRR R AT R

(1) 8~12 pum P& BER B 750 5 K25 1 e m i 5
JE2E ARG 223 T 3~5 pm B, H 3~5pm
W B O 25K T 0.1 W/sr AN 5 T HAREEM
TR U 21 40 ik B S it 5 L T rh B i B 5 (2) R
Tt [ F AR B B e A B 2 s ok (HLAR T AR
/N, 8~12 pm i B ST 9R BE 22 (R 1.17 W srt, #5751
IR I o B2 5 X R 2% 0 R A AR = R 5 (3) e
UGB BRI, G S B 2 A e B 22 A T
B KT T B B 5 5 i A SR B (IR, (3%
BB BT O A G B, 2 R A R B ]
A 5905 15 548 S0 B 25, 7 VB0 VR B B S
A BT AR SR v AT

LRGN AR BT A I B R I 2T
AN B, WL 10 TR R B B N 2 ek s E B B
SIS EE RLEIE TS5 8

P 10 AT 35 A S I ek P15

Fig.10 Test image of terminal-sensitive submuniton
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