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Effect of scale factor on infrared radiation characteristics
of helicopter infrared radiation suppressor

SHAN Yong, ZHANG Jing zhou

( College of Energy and Power Engineering,
Nanjing University of Aeronautics and A'stronautics, Nanjing 210016, China)

Abstract: A resedrch on the.infrared>radiation characteristics for the helicopter infrared
radiation suppressor consisted of lobed nozzle and curved mixing duct is performed basing on
numerical calculation. In the computation, 3D flow field computation and wall temperature
com putation-and infrared radiation computation are combined to investigate the infrared radi-
ation characteristics of the suppressor. Compared with the experimental data, it is indicated
that the relative error between the computational and experimental results is about 15%.
Spatial distribution of infrared radiation intensity has the same law as that from experiments.
And a series of computations on different scale factor model are conducted to obtain the effect
of model scale to the wall and plume radiations. The results indicated that the infrared radia-
tion intensity of wall is proportional to power 2 of scale factor and the infrared radiation in-
tensity of exhaust flume is proportional to power 2. 32 of scale factor on the case of the veloc
ity, temperature and pressure of the primary flow being keeped the same for different scaled
model.
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Fig. 2 Schematic of experiment model
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Table 1 Structural parameters of experimental models

C
di/ mm 150 75
o/ () 35 35
hl mm 50 25
b/ mm 15 7.5
Y/ (%) 30 30
d) 60 60
ds/ mm 100 50
dm/ mm 300 150
lw/ mm 170 85
B/ (%) 35 35
( 2. 12
dr, q h b;
dm, lm,
B Y
¢ de. 1.
1.2
(B Q) s
3.63~ 4.84 mm
: 1.0 kg/s, 600 C,
112 060 Pa, 32 C.
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Table 2 Comparison of calculated and measured >
temperature on mixing duct wall (
) s ht b
t! C( B) t/ C( C) /C . o
30 la= 17 20 47 8. 1 880 K,
128 m/s, n
1 149 140 155 150 6 10 300 K. 2,3, 4
2 171 169 169 169 2 0 1
3 163 160 162 160 1 0 14
4 180 171 177.5 174 2.5 3 >
5 179 175 175.5 173 3.5 2 $1.79, 1. 78, 1.77, 1. 77; ’
3.2 6
5 B C 3~ 5 Um : 2 3
( B=(° , 11 °C,
). : —7
, 15% . : : 2 3
C /1= s , :
s , 12, I 15 C. "
B C
, 8§ 9 |
(8, 16]
5.0
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4.0{
~ 3.5 —s— Model C measured igg::g
E —e— Model B measured 7 487.11
2 3.0r —a— Model C calculated o N D 450.37
S —v— Model B calculated 1" :?3.82
2.5F 2 6.88
--« Formula I/I =s* ! 400.14
20k ! 383.39
- 366.65
15 233 16
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Fig. 6 T emperature contours of mixing duct wall ( K)
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