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NUMERICAL SIMULATION OF VISIBLE AND
INFRARED RADIATION PROPERTIES OF
HYPERSONIC REENTRY BODIES”
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Abstract The flow field over hypersonic small blunt bodies at zero incidence were numerically simulated by VSL cqua-
tions with the nonequilibrium chemical source terms. The boundary condition of the wall temperature was improved. The
discrete coordinate method to solve radiation transfer equation under body-fitted coordinate system was established. And
the 7-species air shock layer radiation field of small blunt head-body in reentry was simulated by this method combined
with band model. The influence of absorption coefficient error on the computational result of head-body radiation field was
investigated in the ultraviolet region(0.2 ~0.4um), visible region(0.4~0.8um)and infrared region(0.8 ~2.0pm).
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Fig. 1 Heat flux distribution along the wall
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Fig.2 Temperature distribution along the wall



182 g5 2 XRE¥R 21 %

— ey +ak1,,k<z)+"—mu_w . (8)

_t“F’,B VAL AR 12 3 X EMA SRR T
TYs

j‘JL Lk EHMHHEXRILMER, FEHS
ERARIRR T HRFEHRFTE HR(8)ETBIRE
ﬁhm’%ﬁlj{]lﬁﬁ;%ﬁ—@% §1-62.4; THERATFEER
B R AL R 2. & 4R B B Jacobian 1751 R A

9(11,12,13)

J: 9(51,52,53) ' (9)
J
d m 981 981 }
aT{IkJ( ﬁmc?:r ﬁmar )
d m 982 982
g{lkj( ﬁmar ﬁ’"ar ):|
d m 983 983
T[I”J( TR gL, YR G, ”
[—xﬂk +aklhk(1)+ﬁ”§ w'"cp;"'"I;"']- (10)

%%mmd)ay w9f+m—iﬁﬁ—
ﬁﬁJ%m,m#%ﬂw%ﬁLE@{EﬁU%ﬁ =3
BB R EEENEEARTRY

[I7JB(m,1)].48,48; — [IPJB(m ,1)] 06,08 +
[I7JR(m ,2) 1,08, A8 — [I7JB(m ,2) ] A8, A8, +
[1}JB(m ,3)],46,48, — [I}JB(m ,3)],A8,4¢, =

M
,P{, kdf + ady (1) + %Zwm'@:’"”rz’} 08,08, A85.
m=1 P

(11)
AP T ecw ERFNERBEHER FHLEERE, P
ErgErdbow R AR ERAEEHERE
SESEP OB ERERBERENX NS THRE
HENEESETEH Y SNBRNRE, REE®T
BN
aply p=
ally Nt aTIy + agly g+ b7 p. (12)
He.

af = max|-—

=aply gt awly w+ all] s+

[JB(m ,1)]1.4¢,4¢;,01,
[JB(m ,1)],A¢,4¢8;,01,
ali = maxi- [JB(m,2)],A¢ A¢;,0},
ag = max{[JB(m ,2)]A¢ A&;,01,
[JB(m ,3)].A¢,4¢,,01,
af = max{[JB(m,3)],A¢, A¢,,01,
ap = max{[JB(m,1)].A¢A¢;,0} +

a¥y = max|-—

a? = max|-

max|{— [JR(m ,})]u,Asz&.O} +

max![JB(m .2) 1,48, 88,01 +

max{ — []B(m,Z)]AGlAE3,O} +

max{[JB(m ,3)],4¢ 4¢,,01 +

max{— [JB(m,3)],A6 4¢,,01 +
JprrpAE1 A6, AS5,

bk — JP[akak(Z) + sk 2 m @mn IZ,} A$1A$2A$3

*kiaa, @mmzn} A, 08, 085,

m—l

A For HEFIRRE Tp THFHEA k X5 K E
STRE & SR SRR 104

FRAXEBIMFTEWHHE T N,.0,.N,O.NO,
NO" fl e™ % 7 M S B AH UM il B BRI & 303
BT 3NEFEBKX K5 HIEX 0.2~0.4pm 7]
WHHEX 0.4~0.8um FLLIFHFERO0.8~2. 0pum.
XiF 4 — DX A B IR SO R O AT PR SR - B B AR A T R
(12),3#kFl CGSTAB WM E B BA, M FE
WEEERRE.

3 HEER

HEBAERERME 3 R,

BAKKITEE H = 60km, ¥ W & E ¥
3500m/s, R DB N Ma =11.1275. EW It E
REBRES BN HAKREGHHRME BEX
BREFITRAFESHNITE, BRI LI LEX
0.2~0.4pm 7] WX 0.4~0.8um ML IbiE
X 0.8~2.0pm KIS BR 57 R R 5L, ICA
TE(2)ERMBI/NELE L FREN T, B 4
~6 LM T REESHRE T, THUAMENRE
MEE, TESHRIYAREMA ¢ =0, KA
0=24.7",¢0=135".

FEIRBARHN T ERE HiHEHRIKE
HRUAFEHEFE 0.2~0.4um.0.4~0.8um I
0.8~2.0um AEXTHEKRBEHBREE, SRE1
B .

AT ERGT , E5PHIEK0.2~0.4pm
U SHTRM A BT E I 1 4 ]RATE
STORBERE AN 3~ 4 5, Y KA TR B g i 2 A
BRNEATRER M 30 FAR, TS SATRIKE
w2 BB R 5T B LR 10% £ 45 . RIEE
WATERTEEIX SRR 8, TR



34 B AR AT L 2L A R B 183

®3 #EARER
Fig.3 Shape of reentry body
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Fig.5 Calculared dimensionless radiation field
in0.4~0.8um range
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