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Nunerical smulation on the mfrared radiation characteristics of
two-dim ensional nozzles with sheltering baffles
LU0 Xin ZHANG Jing=zhou SHAN Yong XU Liang

(Coll ofEnergy and Power NanjngUniv of Aeronautics and A stronautics Nanjing 210016 China)
Abstract D ifferent sheltering baffle structures were mstalled at the exit of 2-D circular to rectangu lar nozzles The ratio
of the nozzle exitwas 6. 33 The infrared radiation field characteristic and the effect on the nfrared radiation suppression of dif
ferent shelterng baffle stuctures were studied and canpared by CFD /IR numerical smulation The results show that the sym-
metry radiation field distrbutions of 2-din ensional nozzles are changed by sheltering baffle They suppress the nfrared radia-
tion of phme and interior solid wall fran the angle — 90° to 0°. Canpared w ith the nomal 2-D nozzle the infrared radiation
ntensity of plme decreases w ith 51% . The nozzle nterior wall radiation is shellered canpletely Two-layer sheltering baffle
reduces 43 radiation mtensity of 2-din ensional nozzles at the angle — 90° to 0°. M eanwhile it mereases 40% radiation in-

tensity at the angle 0° to 90°.

Key words  2-dinensional nozzles' ; Infrared radiation Sheltering baffle’ ; Num erical calculation
1 28 = TEME A AR b 2 S AR g A R . SR
=

“ERKME "N B AP F1175F LT

AR R — o AT LU SR A5 AN B R,
405 1 LB I ) e A 0 X FT K, RS b PR
SMESHSIERE S . [ POXE  EmE R B AL At
BT R T KR0S SR EpT Y, RIIR
FFI K 5 5 E £ — 76 W i 5 2 M1 2 i DX 4 A
G0 P2 FD AR, LA A1 T (30 90 7 T 199 5t DA ] 4 e
SR R RGBSR, BRI, 9 T E BB
i R T 7 4%/ B 1 e S S B, AT —

+ Uk HER: 2007-10-2% 1&iTHHR: 2008-04-15.

3= I ol DR AN S 8L e A 2 N e
I HEIX — G5 T LA R0 4 R sh L O & R kA
£ X AE LT 5 7 BLARVLLAME 5, AR T3 M — ot
MY, HC R R A R ShATLIDE 11 PR 20 S St 3 23 A A
RS MBS S A% O R Y B R
fidoRe T UL B P[] A T S 3 o, R L PRI A
235 Koy BRETHT (10 i P A 3K — 7 Tt H A 4% 4 0 A1 440 )
BORMWI R . BRI L ) 8, A7 6 EETT R BH X IIgE 4

fEEEN: ¥ U (1982—), 5, WitA, WFRSENEMASaHES . Email k1108898@ sina. can



i 20% 5 ol

HINEE AR S5 — T 0 21 S S AR A A A 697

S5 J5 U L1 AN SR R A A T A 40 1 RO 8 F
F T 1.

A UL AT BE S B A 6. 331 — um A
B, FEHIE O 236 = FhOAR R 450 AR . did
Xof i R T P A AT AR S AT BB Y, B F
T EGAE F1 57 ELAMNEST (CFD /R) %5 & BUE AR
BIJ5 325, 87~ IS 45 44 f5 — JomE s ML /MR S 35
ARFAE, FFRFAS [F] 0+ 55 14 1 20 b S ) A R AT
5 k.5 8

2 EREAMWEGE

AR ST AT — e A CRO(E 1
(a) )B, SRR A TR (Z /)" + (Y/
b)" = 1B F, b i Y T B 2 R 461 R S T AR
MBI . W R B AN 12.863 an (1 [H
R, 0% (W) 28.682 an, & (H ) 4.53 an B4R
TEARTH, %t AR=W H = 6.33. BUE BIAEKE N
12.863 an, M #E 1 2 HH 11 4% £5 &% 1 /  AR oN
129.941 an”'s 1T O A, & XL 8 5%
MIEMEERZED = J4 /7= 12.863 an, A N H O
AR,

W 1 Ak 2 2 T T 4 AR K B T R S IR T )
JEKC L= 14.341 an (LW = 0.5) i A (B 1
(b)), iefE Fliple XUZ TSR 1) 45 ¥4 /2 16 75 5 51
JE SR B IE T 7 OB — SRR N 5 H AR [F] ) 3
FAMR, [A1EE SHL Smm, id A Flip2-5(B 1(c¢) ). AN,
A R AR 18 R PR 5 mm, M & 1
(d)IXFEE, iCE Flipl-5

E BB AR R FRE, SO 12 XK T
BRI X0Z T . #BTZiH5EmE 0 RG24t
R R, TR E LAY A g T — MR K b X 3,
HHEXIEAE X IR 4D, YA D* , Z A
1* |, Wil 2.

BEAT CFD UF 50 BT % F I 2 50 2% 1F e i ik
AR 600K, S JE 151.987 5 kPa M8 K E N
300 K, K77 101.325 kPa JE /7 H O B EBT R i

(a) CRO (b) Flipl

WK XA A Eo RA Fluent AT 5,
B sAERE & 5k, WAL R R AR k-e 7Y, BETH
B30T SR F b A B 1D bR 2SR AT 1B OE

21 40 % St R 1 T B 0 R R O ) SRRy R B ik
(RMC) " M A i A i . R T
AR K B A SRS SR . 4
HIME S B B RUR TR CO, H,0 554 53 B
FEE AR E SN A Kb, BTHESS
W SCTE N AR N ST AR, i B VA T e A Rl
Fto BRBETRA LY ELA FE, At &R A R E R T
b, b T HOE SR, BRI S BB R T
RT3 R IG AR . s ST A 26 T 4 i 7
FAt
] o

= S il

NPEH iR oRoRE L, KM EE; A% —
WUAEET () B SRS R G iR R R 55 U BE
T X NS48 5T DAI8 i i 2 1) - BR 2 ) O H
el m A SRR . T SRR POk I B R Rk D ke
K oe= 0. 8H KA

T 20 4ME S 3 R VR T R W P S 0 R ] 4
BET, R EAIME S T EREF T, THE T S BE T
FEXE N BETHT L ARBETHIZE — 90°~ 90°/7 ] I~ 3~ 5 Um
HILLAME ST 5E B (0 IE X HEAWE O 7 1) ), JF B ¥
ZER SR AT R bR . BTSRRI S
BR1L 12). BRORRHRI E AR A s YR A0 B, (A b 3
SRS SRS 137K B bR AE BRI (] [7) 4% 5 7 1) 06 57
A NEES R R, B8 W /Se

3 HEERSITE

3.1 TESEIRX TR AR 0

B 352 CRQ Flipl Al Flip2-5 =F w5 & 45 6 FR i
LR SRR S E L A . W LUE B TR RO
SO, R 5 A A4 1E T 97 00 6 B K A 52 B FR
Flpl55 Flip2-5 /M8 1R if b 7E X0Z ~F [ 75 ] 5
& AR AFHE CROFBFERSFR

Lq Jl(0) = EiLh a (Tﬂ) +

(c) Flip2-5 (d) Flip1-5

Fig. 1 Nozzlemodels
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Fig.3 Velocity contour at XOZ section
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Fig.4 Velocity vector at one-dimensional section from nozzle exits



5 29% 5 el MRS HR G — ST W 1 £ AM R S R v UE R 699
0.16 @ P & o FHRR B bR SR 5 — e B0 A ED SRR B ik A T
o S S o Fipi DEIREE T (.
012) 150/ N\ el \(, ] 8( a) M3 Ml 4% B R, Flp2-5 LR BEIR
0101 /XN B B BRI BE 2. 500 K 72 77, AR AEE R AT 440
o8] | ST, RSO PR TG . BT SRR AR o 4 —
2 o8] | /.//71%@§=”’ Y RSN A ST, (BRI HEA PR R A
0] \ 3 ----'é.\..f:i\—‘ff;/ ST B, B 8(b) R TR R LR 1 R
I e W e T FHRES . 5 Flp2-SHE, Flpl-58 45 0k
o] NI g I BRI AT B0 G, TSR ST AR

0.16-

Fig. 5 Plume infrared radiation intensity for
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Fig. 7 Scheme of cold airflow of Flipl-5
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Fig.9 Plume infrared radiation intensity for
Flipl-5 and Flip2-5
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Fig. 10 Infrared radiation intensity of exterior
wall for Flipl-5 and Flip2-5
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Fig. 11 Infrared radiation intensity of interior wall
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Fig. 12 Total infrared radiation intensity for
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