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THE INTERNAL FLOW ANALYSIS OF AIR INTAKE FOR THE COOLING OF AIRCRAFT POD

S.T. Kim,*1 YL Joung,2 S.H. Cho,2 W.Y Moon® and L.M. Kang1

In this paper, the aerodynamic shape of air intake was investigated for the efficient cooling of electronic
equipments in aircraft pod. As a first step, ESDU method was applied for the basic shape design of air intake
considering the operational environments. The second step was to confirm the performance on design point, so the
internal flow field of air intake was analyzed using a commercial Navier-Stokes code(FLUENT). And also the
aerodynamic characteristics of internal flow at off-design condition was investigated with the variations of airflow
rate. The results show that the air intake meets the requirement of target performance under the mission

environments.
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571U Air Intake), WI4-F-5(Internal Flow), 22 3]5=8(Total Pressure Recovery)
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Fig. 2 The Configuration of Air Intake

1

2

~

=
Z

=

ol &

N
94
53k Ak of7]ellA

=]

3k, ESDU

Foiring

[
: 2.009

[e)

4
o
pu

iverter

. 1.0

Scoop inlat

o 3

M1 EEY

shirk

Throot
plane

dt
5]

[d}]

Entry plane

dl{ 4y

s

tol A7

o
o
~
bl
™
o
N
.mﬂ
™
o
ﬁo
T
o)
Q
g
=
g
=
T

Fig. 1 Air Intake Design Parameters
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Fig. 3 The Mesh Distribution in a Air Intake
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Fig. 4 Computational Domain and Boundary Conditions
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Table 1 Flow Conditions of Air Intake

On-design Off-design Off-design
TR Condition Condition A Condition B
(my) O0%m,) | (110%m,)

r ZF(ke/s| 0.11 0.099 0.121

N1 EEY 83 @

On-design condition : Tr.Ld Off-design condition A : 0.9 m d

Off-design condition B : 1.17ﬁd

Fig. 5 Total pressure contours

On-design condition Off-design condition A

Off-design Condition B

Fig. 6 Static pressure contours
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Fig. 7 Mach Number Contours
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Table 2 Intake Performances according to MFR Variations

=7 Total Pressure[Pa] l\l/([:tseslll;:/):]v o
qF [ &7 [97 [ &7

2';,%253 574124 560575 | 0.110 | 0.110 | 97.64

c(;flf&?fiiiﬂ 57416.3 | 56382.6 | 0.099 | 0.09 | 98.20

ONEdesign | 574070 |55610.5 | 0.121 | 0121 | 9687
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< Section G >

Fig. 9 Total Pressure Contours at On-design Condition
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total-pressyre
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55582

total-pressure

550318

total-pressure

559983

Off-design Condition B

Fig. 10 Total Pressure Contours at Outlet
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