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Fig.1 Schematic diagram of baseline axisymmetric

exhaust system
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Fig.2 Schematic diagram of exhaust system with FSGS

2 HEEERFEMN

HE R G IMR SRR TR R o i A e T3
BLLAMESIITA AR E TS AS HE SR G [ 1A BE T iR
JE AR AT FEAT IR B R ) VL 3 R BE A A SRR A S B A 2
B, RLIMERT TSR AR AL
21 RHHE

RSO BN HATHE R R G 5 B R0
BT B 0 B R 5 SRR e A TSR A i D S 28 D) 3 P B
T G A5 AL i IR R 8 HE B UL I 50 1Y) Shear Stree Transport
(SST) k- 58, 2 )y B B i )y B Al BE &y R4 R —
B3 X oA B T, IR A o T3 P A oA i A
T2 ARSI

HEXR G S EAR S AR R S AL 4 T
B0, NIRHE T B T LR 1140K 5L T 420000Pa ;
ANERIE T R F R R 470K S 415000Pa s SR
Yy i ih Bt R 5 R R 5 53 SMECE
FIBEERIRECH 3, Wiz Bh b2 70+ C,H,,, 3R
BN R 2 50 T R . TR 4L
K& A TR A3, I RE X A% O DX A RS HEA 7 1 s b 2
DLl A2 dim A R0 i 2 A% RUBETG 5K, 28 AR ik T MRS
5, AR A AR 620 7 o B 3 a4 T HES R G20k
BETAT AR I SOHR S Hh O B RE T 19 RO A 51

()R REE I U

(b) SHE 15 o R T A
B3 HETARGE I EE RS i o s

Fig.3 Schematic diagram of simulation grid of exhaust system
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Fig.5 Schematic diagram of the distribution of infrared

calculation detection surface and points
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Fig.6 Integral radiation intensity distribution of baseline

axisymmetric exhaust system
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Fig.14 Radiation intensity of the FSGS under different

infrared stealth schemes
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Study on Infrared Stealth Scheme of Fully Shielded Guiding Strut Inside
Exhaust System

Wang Hao', Xu Yuanpei', Li Wei*, Huang Wei'
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Yangzhou 225002 , China
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Abstract: The exhaust system of aircraft engines is the main source of infrared radiation in the tail direction of aircraft,
and the suppression of infrared radiation of the exhaust system is the key to improving the level of aircraft infrared
stealth. In order to solve the contradiction between the high infrared radiation signal and the difficulty of radiation
suppression of the last stage turbine rotor, and achieve the breakthrough of infrared stealth level in the exhaust
system of the aircraft engine, a concept structure of the fully shielded guiding strut behind the turbine is proposed.
Through numerical simulation, the effect of the infrared stealth scheme of the fully shielded guiding strut on the
infrared signal suppression of the exhaust system using active cooling and stealthy materials is analyzed. The results
show that the infrared radiation contribution of the last stage turbine rotor is reduced to 0 by the fully shielded guiding
strut. Wall cooling is the most effective infrared suppression measure for fully shielded guiding strut. And the
maximum infrared radiation decrease is 40.46% when the average temperature drop is 300K. The optimal design of
infrared suppression scheme for fully shielded guiding strut in a complex radiation environment is to optimize the
surface emissivity design under the cooling condition of the wall.
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