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Drag Reduction Characteristics of Cylinder Having Square
Dimpled Surface

Ki-Deok Ro, Ji-Tae Park, Youn-Sig Jin, Kawang-Su Yeo

* AUt FE2ATER, AFAdATE
*x Zgoieta kel
wxx B EE 7183

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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Fig. 3 Schematic diagram for the measurement
of fluid force
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Fig. 5 Drag and lift coefficients of a
smooth cylinder (Re=4.5x10%
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Fig. 6 Average drag coefficients for the
cylinder with the square arrangement
of grooves

IHNA smooth typeol@ YEL MHxsx @
< ZA$oj9, h ¥ vE Fig. 204 Uetdve) 2
] 712y 2 N2 9E 338 ey
o 2YelA YElduke o] AWy Yol Q
< At EF gE) gl A5l us goy
A7 Ao o AFPL Hojs= o ua
thd ztelst o, 9Ee iAo He42 g
YA+ FE A,

Fig. 7o} &9 727048 W/D=0.152 144
713, A2HE v/D=012, 015 0192 W3R
& B¢, dlols2 4 Redl Wzl ©E HyF %
A4 Cp & YEehdT)

o

12

—4— Smocthtype
—#— /D=v/D=0 15

=T —9— WD=0.15,wD=0.12
C —a— WD=0.15.4/D=0.19

a6} m\\iéasxz

04}

0.2 L -

Fig. 7 Average drag coefficients for the
cylinder with the vertical variation of
grooves

M-132



I E FFrgBEE A%ENY wEd

ol A% oA YEL AANT T FAAS
7b 4AA e 9% 2ANY Hom Ei
WD=v/D=0158] A$7F A dolsz Fol A
7V AA Yent A

Fig. 8ol 9&e M27 vwD=0152 143
1, 7F27EE h/D=012, 015, 0.192 @3} AR
2 o, dolez $o Wk ne FrYAAS
To & dehad

12

—&— Smooth type
10 —tr— WO=WD=0.15
= T —w— hD=0.12,v/D=0.15

Cn —&— WD=0.19.WD=0.15
08}
L 2
06| .

04

02 ™20 25 36 T35 40 45 Bo

«
Rex10

Fig. 8 Average drag coefficients for the
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variation of grooves
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Fig. 9 Average drag coefficients for the
cylinder having the special arrangement
of grooves
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(a) In case of a smooth cylinder without grooves

(b) In case of a cylinder having grooves

Fig. 11 Flow pattern around the circular
cylinder (Re=84X10°)
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