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Numerical study on the applicability of wall function for the flows around an appendage
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The applicability of & —w SST turbulence model with standard wall function for flows around an appendage is
examined. A fin with a large aspect ratio attached to a flat plate is chosen as a test case of the wall function.
The flow details around the fin with the wall function are compared with the flows with the low Reynolds number
model. As the results of comparisons of the both models, total drag coefficient of the wall function is significantly

larger than the force of the low Reynolds number model.

The flows around the fin also have the difference.

Although the lift coefficient of the fin is almost similar with the forces of the low Reynolds number model, the
wall function model has the limitation for the flows around the appendages. Thus, the wall function can be

applied to the comparisons of the forces which the pressure forces are dominant.
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Fig. 1: Computational grid near fin fore edge
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Tab. 1: Comparisons of total drag coefficient
Model Cx

low Reynolds | 2.94 x 1076

Wall Function | 9.15 x 107°
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Tab. 2: u, using for y™ and u™

position | low Reynolds | Wall Function
x =0.05 0.0371 0.0383
x=0.1 0.0352 0.0348
x=0.19 0.0344 0.0333
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Tab. 3: Comparisons of total drag and normal stress
coefficient

Model Cy C,
low Reynolds | 3.02 x 1076 | 1.64 x 107
Wall Function | 8.03 x 1076 | 1.84 x 10~
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Tab. 4: u, using for y* and u™

position | lowRe(U) | lowRe(L) | WF(U) | WF(L)

z =0.05 0.0404 0.0376 0.0394 | 0.0355

z=0.1 0.0342 0.0370 0.0329 | 0.0334

x=0.19 0.0279 0.0362 0.0276 | 0.0327

w
e
=
l:l

f

=T

jJ[l%ﬂ‘) FEAVN D EERIALE )V D M % ETd
EL{/IL:ET)]/K UTCk—wSSTTTIV, fHnte
VEEETIE I, EAEREEREREE SOV

VK, KL A OV ABIELE TV OELE
DFOHEHEAS DS L 545,

o

W% HX @J«‘ﬁ'tfﬂ%”‘) DN TIE, by
SOfHEA % HURET 2 Z 2 1ZTE 545, i

@?ﬁﬂ“ﬁ WGEHL 2W0IFD k0,

o NAIMIATR A Z H9 2 e, NIRRT,
R D ZBLIT % FURTIDHEIZE D,

o fHmIntmAMME GL AL TRIEEE 15
BZiE, HECEOH 2 MEIL 2 BT, EHRD
% g s,

PRI E T L 2 (5L 1 ) ) XEE T L.
SIS 1D 2% EC % 7. NI 5%
FERINC WS B . (EL 1 ) L XSO E 7 V% (R
RETHS>,

3.4 B

ARHFFEIZ fﬁﬁﬁb f:ﬁfﬁgﬁﬂ% TIE, EFEEN Ecole
Centrale Nantes (ZHEWTHFEL 72E£ DTHY . BHFIZ
7= . BETIVOEME #HH 7220/ Dr. Michel V1son—
neau % O L 95, MEEDOBERIIHEE KL £9,

SE

(1) Hino, T., “Navier-Stokes Computations of Ship
Flows on Unstructured Grids,” Proc. of the 22nd
Symp. on Naval Hydro., (1998)

(2) Hino, T., “An Interface Capturing Method for
Free Surface Flow Computations on Unstructured
Grids,” J. of the Soc. Naval Archit. Japan , Vol.186
(2003), pp. 173-183.

(3) Menter, F.R.,“Two-Equation Eddy-Viscosity Tur-
bulence Models for Engineering Applications,”
ATAA Journal, 32(8), 1994, pp.1598-1605.

RECT ¥
WR A o
NEANS

N
N~
=

Copyright (© 2010 by JSFM



AN ANNNN XN

AT
A Ay —low-Re N NNNA A
B Wall Function kXA NSNS0

A
A ST RSSOV AN <
AN 2

4 S

BN

W, PRV AR VA
5 Xy

S

.

L7

L7

[

LS
TN

NN

N\

P amme

/,

NS \ N < S\
7;«7«*7.7 IR TN,
s AN e XA 2N
e ad P XIS AN XA 7]
T ANl NSNS A AN AN 7f‘
T T A A S s 7 s 72 PAYAV Y] i’ Ny

x=0.1

- =
/ 0.01
. woa o hryy
N N AN Y
Wall Function |, _, _/_ /. _. . . // )
AAAAA R /«ﬂ/«/////
&7/ )
—/Y |
- I

S f s ppp s
N AR s
O e

x=0.05

Fig. 2: Velocity vector and contour
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Fig. 3: Frictional velocity distribution on fin surface
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