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Experiment on infrared radiation characteristics of S shaped 2D nozzle

LIU Changchun'*, JI Honghu®

(1. Commercial Aircraft Engine Company Limited,
Aero Engine Corporation of China, Shanghai 200241, China;
2. College of Energy and Power Engineering,
Nanjing University of Aeronautics'and Astronautics, Nanjing 210016, China)

Abstract: A experiment model of S shaped 2D nozzle was designed based on axisymmet-
ric exhaust system and studied on the infrared characteristic experiment rig. Flow parame-
ters and the far field infrared radiation characteristics of the experiment model were measured
under experimental conditions, and compared with the baseline axisymmetric nozzle experi-
ment data. Results showed that, infrared radiation power of S shaped 2D nozzle was mainly
in the upper detection plane, and the maximum radiation was in 15 degrees, due to the lar-
gest radiation contribution of solid walls in this direction angle. Infrared radiation power in
lower and side detection plane was much less than that in upper detection plane because of
the shielding effect of S shaped 2D nozzle. Compared with the axisymmetric nozzle, S shaped
2D nozzle had significant effect of infrared suppression, the infrared signature of the S
shaped 2D nozzle reduced by 81% in the rear direction, and the maximum radiation intensity
reduced by 47% , while the gas radiation reduced by 50%.

Key words: exhaust system; S shaped; two-dimensional nozzle;

infrared radiation; experimental characteristics
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Fig. 1 Infrared characteristics simulation experiment rig

of turbofan engine exhaust system
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Table 1 Design parameters of S shaped 2D nozzle
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Fig. 4 S shaped 2D nozzle experimental model

assembled on experiment rig

AT S ROk 2 M R I stk . T e e
U RO HE R S AR S5 S O PR HE R S 2L

2 XKWHIE

2.1 REENMEENE

SEI R AL AN 23 R e O XL
BRI o DAL 3 HL 053 A0 g 42 o 3 e o 2 XL
PLEZ HER IR i i . A2 XUBLBE A P 223845 FLAR
P T 2 A AL AR U R AR
s AR A FLAR L 90 ol e 2 30 o 0 %
FE 22 R . Sl bn e 5 %R
M ARG R AL 200,

S50 Btk PR B FR 120740 B R
SRR S AT T 6 AN I TS
K Be R GEHE 1A Y8R S B A . B A AR
RE T b 8 A B G R A R D
S B0 A RO B BE T Y L TR S A B T T L I
A RE T P 1 L N L B T ) e M L 0
(BN S s o BEJIR AT U B4 T g 3
i JBE R K 70 J3E B R A i 2 A R A L R
JK-64 7 2 3 i 38 A A A7 R 4R

+ FRR I A
o FIEFHR I A
5 RETHT - o s 0 A i 0 42 A
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axial direction
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Fig. 9 Nozzle wall temperature distribution along 1.0
axial direction
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on the side detection plane
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