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Numerical research on flow dynamics and infrared radiation
characteristics for scaled chevron convergent nozzle
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Abstract: Computational fluid dynamics/ ntercooled recuperated ( CKD/ IR) was numert
cally simulated to investigate the effects of the chevron structure on flow dynamics and infra-
red radiation characteristics of scaled turbofan engine convergent nozzle. The results based

on the present parameters show that: (1) The total pressure loss and thrust coefficient loss
are bigger in the chevron convergent nozzle than in the baseline case, these losses are weak

with little tab nclined angles. (2) The chevron convergent nozzle could pump more seconda-

ry flow, and hence the core of plume for chevron convergent nozzle attenuates faster than the

baseline nozzle. (3) The plume 3~ 5Hm infrared radiation for the chevron nozzle along later-
al direction is about 15% less than the baseline nozzle, the tab inclined angle makes no differ-
ence in the plume infrared radiation suppression. (4) The infrared shelter from the inner hot
components appears when the chevron tabs incline inside, the 3~ 5Hm infrared radiation for
the chevron nozzle is reduced relatively by 10% ~ 20% in comparison with the baseline nozzle

along trailing direction.

Key words: infrared radiation; chevron convergent nozzle; hot plume; scaled model;

numerical simulation
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Fig. 1 Schematic of turbofan exhaust system

Fig.2 Schematic of chevron nozzle structure
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Table1 Structure parameters.of chevron nozzle

/ mm /(%) ! %
1 6 17.3 0 0
2 6 17.3 5 3.95
3 6 17.3 10 9.39
do 2
6,
2.1
160
Fluent

2

0 00363m>, 0. 876kg/s, 343000
Pa, 970K ; 0. 00386 m”,
0.246kg/ s, 305000Pa, 420
K. 248 mm,
(
20 ), ,
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Table 2 Performance parameters of nozzle
70 ,
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4( ~ 9(?) 1 1 1
90° 1 0. 974 0.973 2.04
2 0:-967 0.956 2.24
3 0. 955 0-939 2.43
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Fig.4 Schematic of radiation direction
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Fig.5 Temperature at the axis of plume
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