[ TR e I
Vol 26. No2. pp.233~239. 2002

Drag Reduction Characteristics of Cylinder Having Square Dimpled Surface
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Abstract

The drag reduction of the cylinder having square dimpled surface was studied by the measuring
the drag force acting on the cylinder. The level of the drag reduction was changed by the
arrangement shape of the square grooves and Reynolds number. The drag of the cylinder was
reduced about 28% with proper arrangement of square grooves. The flow field around the cylinder
having grooves at the minimum drag was visualized by using post color ink in order to see the
influence of the grooves. In this case, the separation points were sifted rearward and the wake

region was smaller than that of the smooth cylinder.
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Fig. 1 A Circulating water tank (unit:mm)
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Fig. 2 Schematic diagram of the cylinder model
having grooves and its shaft
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fluid force
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Fig.5 Drag and lift coefficients of a smooth
cylinder (Re=4.5 x 104)
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Fig. 6 Average drag coefficients for the cylinder
with the square arrangement of grooves
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Fig. 7 Average drag coefficients for the cylinder
with the vertical variation of grooves
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Fig. 8 Average drag coefficients for the cylinder
with the horizontal variation of grooves
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Fig. 9 Average drag coefficients for the cylinder
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(a) In case of a2 smooth cylinder without grooves

(b) In case of a cylinder having grooves

Fig. 11 Flow pattern around the circular
cylinder (Re=8.4 X 103)

A5 Tt wgor 9
o) 28% 98 & #2ND 5 9
@) $2ol A2}

=
I
M

b4
> fr
o,
gl
o
4o
o

B,
S
o

2
o ok
B
of
ol OE
o8
P )

ok
ol

T

l-f\l
)
rié
= i
1 S
g
by

32
S

jo or rr -

2 e

U

3o
£y

W ot
W=y
=
2 % 1o

[«

URESE e

Jor

o o
o
o
oy
1o
o
ol
o
u
o
R
o

°
T
Mo
ro
N
(=3
(=}
=
|'|"
H
-n
X
o
H
[
(™3
>
1%
2
1o
_o'l_:
2

(1]

[2]

(238)

Gad-el-Hak, M., "Modern developments in flow
control," Appl. Mech. Rev., 49, No. 7, pp. 365, 1996.
Achenbach, E., "Influence of surface roughness on
the cross-flow around a circular cylinder," J. of Fluid
Mech., Vol. 46, part 2, pp. 321-335, 1971.

Guven, O., Farell, C. and Patel, V. C., "Surface



(41

(5]

[6]

[7]

[8]

EHol ALE HES

roughness effects on the mean flow past circular
cylinders," J. of Fluid Mech.,Vol. 98, part 4, pp. 673-
701, 1980.

Igarashi,T. and Tsutsui,T., "Flow Control Around a
Circular Cylinder by a New Method(2nd Report,
Fluid Forces Acting on the Cylinder)," Trans. of the
JSME, Vol. 55, No. 511, pp. 708-713, 1989.
Igarashi,T. and Tsutsui,T., "Flow Control around a
Circular Cylinder by a New Method(3rd Report,
Properties of Reattachment Jet)," Trans. of the
JSME, Vol. 57, No. 533, pp. 8-13, 1991.

U3 - ol 4F, Riblet F& 710 959 A
o] B AT, Q71 A 20000 % A5
3 =24 B, pp. 508-513, 2000.

=79, "ERd 98] Sl W59 FHPL",
=ukg7] #8te) =), 254, 13, pp. 155-160, 2001.
EHE - HED ' fAGE, FYAL A E, pp. 364-
387, 1997.

(239)

54 83

N X A )

1953 G, 1977W BpppoiEt 7|
BT S EA). 1986 RHchet
istel 7IAIZEE E(MAD.  1989¢
F2uchet chetel JIAT et el (A,

B ZAED SEIABE T,

BEXIEH (KhEne)

197044 1024, 19994 Zalthstm 7|zt
To BY(EAD. 2001 ZalthEta
rHetel 7|TEstnt ol (MAR.  BR) Al
CHET Al Afsicts 37)4),



