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Effects of film hole arrangement on central-cone cooling and
infrared radiation characteristics of exhaust system

WANG Xu, ZHANG Jing-zhou, SHAN Yong

(Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,
Nanjing Univerisity of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The axisymmetric convergent-expansion nozzle exhaust system of a certain
turbofan engine was taken as a prototype wherein the film cooling schemes on the central-
cone surface were numerically investigated by CFD/IR methods. The cooling schemes were
compared and the cooling action of central-cone surface on the infrared radiation characteris-
tics was revealed. The results show that the film cooling on the central-cone surface could effec-
tively decrease the surface temperature, and suppress the infrared radiation intensity between 0
degree and 15 degree viewed from backward direction. The best cooling scheme achieved about
282 K decrease on the central-cone surface as well as 57 %4 relative decrease of infrared radiation

intensity on O degree direction by comparing with the prototype exhaust system.
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Fig.1 Schematic of turbofan exhaust system with

cooling center-cone
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Fig. 2 Schematic of the film hole distribution
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Fig. 3 Local grid meshes on central-cone surface
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Fig. 4 Temperature distribution on the central-cone

surface (P=27mm, d=3mm, n=28)

X B VA AR T T R B R P 3 3
BERY R P 5 (b)) Ao 3 T 5 T v it
Hh R TP B T R LA T/ T SRR AL
CHE VS ENROCR.

1.5

|

[
T

‘D- P=15 mm, d=3 mm

= = P=21 mm, d=3 mm

= L= P=27 mm, d=3 mm
v
by

A= P=15 mm, d=2 mm

WALt (keds)
=

’ : o’ = <k- P=21 mm, d=2 mm
0.7F g -”=2T f“.'?5’=2 mm
- D=2 ol e R e
0.5F Micenmoenanr Danvie=s
03F i s s e -
WIIIIIIiiil 3 i
2 8

4
1SR En
(a) TLCHES AT EI MR it i At

0.96
0.92
. .
088} AT =
bc Mazuwemennnif eweennnzzszi
= 0.84 - 0= P=15 mm'..[."=."‘ mm
s - 0= =21 mm, ¢=3 mm
= = Ae P=2T7 mm, d=3 mm
S, == P=15 mm, d=2 mm
0.80F e - <= P=21 mm, ¢=2 mm
= - &= P=27 mm, d=2 mm
Deevecannn, .,
0.76 * .
2 4 8

Gl K
(b) rvCo R TR E S PR SRR L
B 5 ARV ZEE R T rh fE v 30 5Tk Uik 0 3R T
F A
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temperature under different

structural parameters
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Fig. 6 Effects of central-cone cooling on infrared

radiation intensity of exhaust system
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