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Numerical Analysis of High—Reynolds—Number Flow around Axisymmetric Body

Jung Kyu Choi* and Hyoung Tae Kim™™

Dept. of Naval Architecture and Ocean Engineering, Chungnam National University”

Abstract

In this paper, numerical analysis based on the RANS equation and the Realizable k—¢
turbulence model is carried out for flows around an axisymmetric body at three Reynolds
numbers(1.22x10’, 1.0x10%, 1.5x10%) and the numerical results are compared with
experiments data. Computed velocity distributions agree well with experiments as the
Reynolds number increases. Pressure distributions agree well with the results of the
potential flow except the tail region but differ from experiments for the parallel middle body
as well as tail region. Pressure gradients show a good agreement with those of potential
flow and experiment except the tail region. Friction coefficients show that the numerical
results generally are lower than the experimental results estimated from the measured
velocity. The difference of friction coefficients between the calculation and the experiment

increases with growing of a boundary layer.

% Keywords: High reynolds number(2 &l0l=%=), Axisymmetric body(ZWU &), Realizable

k— € turbulence model(Realizable k—e¢ HJ2%), Boundary layer(Z3H3)

o
o
o
S
o
[
©
o
N
©
e
0l
re
e
S
=)
S
&
[
)
M0
w
e

s oid & 1 B85S =000 JACH ofXIgt
0l - E2 URE Z8d dllsts RS
Ol CHEE 23010, &l&el D diolsZ2s 230l
gt g7= il F=8 4F0ICh Sol, 222
=8 =30 Uold=s 2gd0l Uiet &8s Sl
FSYLE SAHH, ZFEHz FHold ULH
ad Z28Y 2y 732 d=doll et =20t



632
HOl = AE0ICE MetM A |S0l st =
XIoH&0] ER06HH, =Xloia J|gHl BFEHS &
M2 0|2 JIsot== ot UCH

=22UAE AE AHLO HOols=40 IS
=0 CHol BlwA 2+Ekst Aol SHEME O
Aoz A0l £8(Coder 1 U

o

<]
©

N

gt 1 20ls=% 4=XIdH4d(Ju and Patel
Patel 1998)0| =#&i=ldt QUCL SHH, =LHOIAM
SES AHL olsZ=20 CHol SHEME
Oaoz AEY 2Xlol4(Ahn et al. 1997)0] =
= USH, SUHEM =212 B&==00l Chol
=Xlol&(Lew 1991)01 OIROEIBF RUCH 2Lt
Ol ols=4It 10°016t2M &AM =0 D
di0l=2==0l CHEF HP= D12l 8l= A F0ICH
2 =20M= 40| 2HH5IH 10 dols2s
(1.5%x10%) S|S0l 8 A& XIZ(Coder 1983)7t
2™ U= Series 58 body(Landweber and
Gertler 1950)2 &2 o9, =2
blockage(2.3%)Jt 32Xl 2SS 16t Rt
M ez JHF6ln £xldids =oAL 5=

o 20tet &8 A2l HluE So6ld 11 o]
= A

21 = < HEA

= ==0AM2 HaESHe S HARe WX
)

et = |
HE 6.283mel = CHEXIOIH, 1 Jlokets gat

-

Nose

I
L = 6.283m
Fig. 1 Principal dimensions and cylindrical
coordinate system

e

CH

1]

H =9 1 dolzs2s S0 et =Xl A

Velocity Inlet

Outflow
2L

1.51 3L

—_—
Axis Wall Axis

Fig. 2 Domain for flow calculation

tEAl=E =0E 2 =212 ssoisol
(cylindrical coordinate system)
Cl. Z(nose)E YECZE F K=Ust
BIAYEIS 15, x5S SAL=Z BAIHY
3NE Z OIRICH HAHAS KFUAAH=
Fig. 20l 202I8tet 20| noseZ22H 1.5, /=&
He talZ22H 3L, ARTH= SAUFSZ2EH
2L O™ QUCH

0% o =
>
00
ol

(U, Vg z, r 48 BIEEHE, (u, v, w)
z, 7, 0 YEO UBREGCHE, Re= U)L/v,
o

=, L2 2H 2001 f12 A2
|

tetxdsrs =28 M 45 2 X 6 & 20084 12&



pS

3. ZEH

[N
0

Gridgen2 AE0HN 2XH3 HEA3ATHZ MHH5H
oM, S ZIHZTHE MO Fig. 30
2ol AN TalR2UAM LA AXNMAE0l A
H A2 EH 2Ye 25 1 29 2582
2 Us Z2XE MHoIRALH e Hoz22H
H ATECS yre HEE AIEE et 8 21
&#HX!(logarithmic law of the wall)2 BHSal= 4 &
2 ol RUA00F 5H1, Aol=s=4=01 et 21 Y=
£ Eoke ¢t ERDI SIIEZ BTN 209
ES THLIE  02{ol0d(Choi and Kim

=
IS BiEck= y ERIE

2008) & SGF0IM=E 2= elols===0il tioh 23
o

633

Table 1 Grid dependency test for resistance

Fig. 3 Structured grid around axisymmetric body
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Fig. 7 Velocity profiles on the axisymmetric body
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