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MODEL EXPERIMENTS OF INFRARED SUPPRESSOR FOR
HELICOPTER EXHAUST SYSTEM

ZHANG Jing-Zhou, LI Li-Guo, GAO Chao
(College of Energy and Power, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A series of mode experiments for the infrared signature suppression (IRSS) device used in the helicopter gas tur-
bine exhaust system were carried out to investigate the effects of ambient air pumping-mixing and heat shelter-insulation on de-
creasing the target infrared signature and quest for the infrared signature similarity between two scaled models with different
scale factors. The results show that (1) Ambient air pumping-mixing plays a dual role for reducing the exhaust temperature
and mixing duct temperature and this role is more obvious in the case of larger mass flow ratio of secondary flow to primary
flow. Sheltering from the hot mixing duct wall makes the sheltering sheath temperature close to ambient temperature in case of
the sheltering distance greater than 20mm. (2) Ambient air pumping-mixing contributes about 85% suppression for the total
target infrared radiation intensity and heat shelter-insulation contributes about 10% suppression again. (3) While the primary
flow velocity, temperature and pressure are at the same condition for different scaled models, the irradiances for different
scaled models are almost the same and the infrared radiation intensity is almost proportion to the square of model scale factor.
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Fig.1 Schematic of experiment equipment
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Fig.2 Schematic experiment model
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Table 1 Structural parameters of experimental models
TRH S5 A
LRR VLR KER N ki
dy (mm) 45 150 75
o al®) 25 35 35
=1 R(mm) 13.5 50 25
5(mm) 5 15 7.5
y(*) 30 30 30
j'g @(°) 60 60 60
g  d.(mm) 30 100 50
d,(mm) 100 300 150
g (mm) 100 170 85
Ba B 25 35 35
2E s(mm) 0~35 0/30 /
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Fig.3 Mass flow ratio vs block area ratio
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Fig.4 Effects of m,/m, and s on exhaust gas and wall tem-

peratures
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Fig.5 Exhaust plume irradiance

(a) simple exhaust duct {b) IR suppressor
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Fig. 6 Distribution of relative radiance intensily vs azimuth-
al angle
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Fig.7 Distribution of irradiance vs azimuthal angle

4: 1, KA R Ho B ik b, AT ORI 35 3 A2 B
HEMRAER S FE R, TR SR &
P TR 2 A AR ] . 400 ) 8% AR SR Rl 1522
KHMRA 2 MERERARNGI HRE
FLEAHRE, —F M2 6% LI IR&EHRE &
FAR T b AR B F0 B TR R Sy et B A AR ], B 8
S IRIE O 48 T A i 1] AR B S AR O 5
TRaERE IR A S A AR, BLFERT R B9 ) B
EEREEAME, RRREME 4C.
2AARRT LA BIFE 3 ~ Sum BBRILL 5
SRS SE R AR LA 9. FTLARER, 2 S AR B 4T
SMBHN R ERTERE L, EREN ERA—F.
RS- ME R T WEE IR S 3948
FKAAT, B TR RS W O 8 EEE
B8 o> A B T AR (DL EL7EXS L A =S (A 47 B E e A
HE, URR &8 BE i8R o fh o AR B0 L 7E X BE Y
ZEE EREREAARE, X5 H R 8RB
R EENREROINMERE—EHN TR SRR
B BARR YL AT AR 8. [ad, t T et R R A
BT EE , KRE RS 6 21 1 58 B 5% B ELSR R a4 R et

250
225
200 f
175}
p 150 F
=125}
100
75
50
25

=o—large model
—a— sggll model

o i A A A n i i n i
-1.0-08-06-04-02 0002 04 06 08 1.0
x/L

8 WHEE L oK ESHRE
Fig. 8 Mixing flow temperature distribution in the long axis
of ellipse exhaust exit
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Fig.9 Distribution of irradiance vs azimuthal angle
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Fig. 10  Distribution of radiation intensity vs azimuthal angle
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