34 Journal of the Korean Society of Propulsion Engineers
Vol. 18, No. 3, pp. 34-39, 2014

Research Paper DOL: http://dx.doi.org/10.6108/KSPE.2014.18.3.034
Center-body Y4 FAZAAAE A Fx849+F
B2 - QS

Numerical Study for Design of Center-body Diffuser

Jong Rok Kim?® - Jae-Soo Kim"*

*R&D Center, Aerospace Division, Korean Air, Korea
®Department of Aerospace Engineering, Chosun University, Korea
“Corresponding author. E-mail: jsckim@chosun.ac.kr

ABSTRACT

A study is analyzed on the design factor of center-body diffuser and performed on conceptual
design of center-body diffuser with computational fluid dynamic. The flow field of center-body diffuser
is calculated using axisymmetric two-dimensional Navier-Stokes equation with k— e turbulencemodel.
The center-body diffuser is compared with second throat exhaust diffuser in terms of starting pressure
, the degree of vacuum pressure and the design factors. The counter flow jet on cone-tip of the

center-body is applied for thermal protection system in the center-body diffuser.
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Fig. 1 The geometry of STED & CBD.
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Table 1. Comparison of design factor (STED & CBD).
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Fig. 2 Computational grid.

%3 Navier-stokes equationE A}
&atlon, Aol Moy g ue] gFS 1
H3t7] fsiA HlgHly=12%
Ao FAVHeEE sﬂ"“’ﬂ gk sHg A A <
ASE st dg = @<l FLUENT[9]Z
%’5}9\1031 Az R ]‘?3 2E 239 "]ﬂﬂ

nste] At

ﬁoHH et

e
o e 7IEAREE
o

v
N
o

Out
Flow

1 Aol dall =FFTolA H=0.0~05D,7
CB2| 947‘«1% tﬂ;i}o}@l P/PJJr % 5734

2
o] %}1%%[11]94 CBD9] 34+

A P/P, 01 HolA e Ao uraw_rq, o] 3
p/pol WH3Ile YPFuHtzto] A& A

Mach
s o 10, H:0.50, 5.55
505
458
408
355
305
255
205
of- 1.55
1.05
085
0.05
1 1 1 1 >
] 5 10 15
CanrdinateX o
Mach |
sl o 15, HiQ.sh, 555 |
505
4.55 |
405
355
305
258
——— 155
Joe = —~amm— |
055/
005 |
L I L 1
5 10 15
CoordinateX

sk Mach
o 20, Hi0.5D 555
508
455
408
|l 255
ans
265
205
o 155
1.05
088
1 1 1 1 005

[ 5 10 15

CoordinateX
o 25, HiQ.sh,

2
Fy
a
El

@REmO
#8247 5

T
| SEENEEEN IR T |

o 30, H:050,

SE s hnwwE RN ;
FRERRERERERS §|

Fig. 3 The mach number contour ( 7/ D, = 0.5).
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Table 2. The cases of CFD.
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Fig. 4 Degree of a vacuum pressure ( H/D,= 0.5 ).
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Fig. 6 The degree of a vacuum pressure (o =20").

Table 3. Comparison of STED & CBD.
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