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Effect of wedge film cooling on the infrared signature of

two-dimensional wedge nozzle

ZHOU Bing, ]I Hong-hu

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The experimental model of two-dimensional wedge nozzle with cooling struc-
ture was designed, and a series of experimental investigations were conducted to measure the
effect of wedge film cooling on infrared signature of the nozzle. The wedge wall temperature,
the jet flow temperature on the nozzle exit and the infrared radiation intensity of the nozzle
were measured at blowing ratios of 0 to 1. Results show that, with the increase of blowing
ratio, the wedge wall temperature gradually decreases and the film cooling effectiveness in-
creases up to 0. 68; the jet flow temperature on center area of the nozzle exit decreases to
14%, the infrared radiation intensity of the nozzle gradually decreases to 52. 8% at azimuth
angle of 0° and 13% at azimuth angle of 90°.
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Model of two-dimensional wedge nozzle
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Fig. 2 Geometric parameters of two-dimensional

wedge nozzle
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Fig. 10  Effect of blowing rate on the wall film cooling

effectiveness (along the x; axis)
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Fig. 11 Effect of blowing rate on the wall film cooling

effectiveness (along the y; axis)

3.2 FIRRIXUEE X 15 R R B 5

TOnEABE R T RIS
FIHH 22 R0 AL ACREE ¥ 20 0T FE 4 BE TATHE 47 4 40 1Y [ Bsf
R AR IR 25 LT AR A O X A e M=0,
0.2,0. 6,1 PRI L 25 45, % W48 10 B
WA R BE AT A P 12 g5 TR IR R AR
A9 B A I O A AR R CT/ T 4311
Heomi 4 T NEmEN o/ He, T N5 E N
v/ He. ZEMAEE A 0 B, —or 28 w4 b 0 & iR
AR oA, I EKE . B WXL Y
B, WA OO P R R TR R ROR
Fe Ry O BRI M TSP 23R BE A LG IROXUEE R 0. 2,
0.6,1 B4 I B&EAK 1. 80%,4.52%,6.02% , 7E i
FATE b =/ He 75 —0.2~0. 2 {5 B W IRE T
R B I, 7 v 67 AL U B2 e KT B 14 %%,

—0.5 --...._-._____ e v et e ] YT

025 0 025 0.5
YIH,
() M=0

0.5

IH.
=

-0.5 :'I--'-l'__;.___:u..._‘__-_;__..J._
-1.5 -1.0 =05 0 0.5 1.0
VIH,
(b) M=0.2

B 12 W R AR A

Fig. 12 Jet flow temperature distribution on nozzle exit
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