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Abstract: Based on a series of numerical computations and model experiments on the lobed nozzle mixer-ejector
infrared signature suppressor used in helicopter gas turbine exhaust system, the comprehensive summary is
made to reveal and analyze the internal aerodynamics of the infrared signature suppressor.the effects of ambient
air pumping-mixing and heat shelter-insulation on decreasing the target infrared signature,and the infrared sig-

nature similarity between different scaled infrared signature suppressor models. Also some problems needed
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further investigation are presented.
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Fig. 1 Schematic of test facility
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Fig. 2 Simplified mixer-ejector configuration
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Table 2 Pumping ratio test( Experiment)
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Fig. 3 Temperature distributions at mixing duct exit(model A)
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Fig. 4 Velocity vectors at streamwise section (Num. )
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Fig.5 Pressure contours in symmetry section (Num. )
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Fig. 6 Streamlines at the curved duct section (Num. )
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Fig. 7 Distribution of irradiance vs azimuthal angle(Model B

&. C,Exp.)
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Fig. 8 Comparison of calculated and measured infrared radia-

tion intensities
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Fig. 9 Distributions of relative radiance intensity vs azimuth-

al angle (Exp.)
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Fig. 10 Distributions of irradiance vs azimuthal angle



3 B

i 28 4

4 75 @

(1) P M WA 51 -3 & 2L A1 10 ) 45 X 41
il HE SR GELL AN i 5 0 B AT AR 4 B ROR L TR AL
SN A% B L R AT RE M TR T | R
UET R R

(2) fEPR 35 32000 8 | T B R g A TR 4 4%
PR —E 1Bl P9 A [ 405 LU ASE 28 6 21 51 4 2 56
JESEA b SRR JLAATASE AL He -7 BE

(3) HE— s 25 ih iR & 4 1 IR Hh 1Y I
JEE O3 A1 B 2 KA A e 2 T i JRE 5 2 T A R
ATh 5 LT AR L I BIF ST

2 % X #

[1] Francois T. Internal aerodynamics of infrared suppressors
for helicopter engines[ C]//40™ Annual National Forum of
the American Helicopter Society. 1984.

[2] Power G D,McClure M D, Vinh D. Advanced IR suppres-
sor design using a combined CFD/test approach [ R .
ATAA 94-3215,1994.

(3] skufJa, 2= r B g W), 55 OBl I8 48 20 S0 410 ) 2R 96 1 92 06

WAL, L2 8 J1 4 41,1997, 12(2) « 212-214.
Zhang J Z, Li L G,Gao C,et al. An experimental study on
a lobed nozzle of an infrared suppression system [J]. Jour-
nal of Aerospace Power, 1997, 12(2):212-214. (in Chi-
nese)

[4] Presz W M,Gousy R G,Morin B L. Forced mixer lobes in
ejector designs[ R]. ATAA 86-1614,1986.

[5] Presz W M, Morin B L,Blinn R F. Short efficient ejector
systems[ R]. ATAA 87-1837,1987.

[6] Skebe S A,McCormick D C,Presz W M. Parameter effects
on mixer-ejector pumping performance [ R]. ATAA 88-

0188,1988.

[7] Liu Y H. Experimental and numerical investigation of cir-
cularly lobed nozzle with/without central plug[ J]. Interna-
tional Journal of Heat and Mass Transfer,2002,45,:2577-
2585.

[8] Zhang J Z,Shan Y, Li L. G. Computation and validation of
parameter effects on lobed mixer-ejector performances[ ] ].
Chinese Journal of Aeronautics,2005,18(3). 193-198.

L9 sk A, Z5ar [, @, B I HLHES R Go2r A0 30 il 25 g 4 2
FRBEIELT]. L0505 A 2 4l 2005, 24(2) » 125-129.
Zhang ] Z,Li L G, Gao C. Model exeperiments of infrared
suppressor for helicopter exhaust system[ ] ]. J Infrared
Milim Waves,2005,24(2):125-129. (in Chinese)

L1000 TR EFBH 5K A, 5. S 1m 5245 R 2 1 A5 40 I o gt

R LLAMNR AR LT ). B 3058 K24, 2005, 39(8) ¢
1229-1232.
Qi X Q,Wang P Y,Zhang ] Z,et al. Reverse Monte Carlo
simulation on infrared radiation of lobed nozzle/mixer
plume[J]. Journal of Shanghai Jiaotong University, 2005,
39(8):1229-1232. (in Chinese)

EE BN

IER(1964— ) B AR L. ERITT

1l SR I LD A B B A5 5 T A W5 . E-mail:

zhangjz@nuaa. edu. cn, {3 : 025-84893666,

o

B B(1978— ) B s, FEEE Y AL R 204k
M B BF5E . HLi . 025-84892200,

ZE(1935— ) B #HE, FEI 5 m AL L0 AM
By JT R AT S . B AR L £ 025-84892200,

(REHE:XRE)



