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Effects of the aspect ratio and of the side wall boundary conditions on
fluctuating surface pressure of a single fixed circular cylinder
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In this study, three dimensional fluid field around a single fixed circular cylinder was calculated by Large

Eddy Simulation, and the structure of fluctuating surface pressure acting on a fixed circular cylinder was

investigated. Simultaneously, effects of the aspect ratio and of boundary condition of side wall for CFD on

fluctuating surface pressure acting on a fixed circular cylinder were examined. As results of this study, it

was found that spatial correlation for axial direction was controlled by the aspect ratio and the boundary

condition of side wall.

1. 0000

0000000000000 00000000000000
000000000000000@O000000000)00
0000000000000000000000000000
0000000000000 000000000000000
0000000000000 D00000D0D000000000
0000000000000000000000000000
0000000000000 000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000 (@O CFbOO0D)000Oooooao
0ooo00ooodo

000000000000000000000000000
0000000000000 000000000000000
O0OOCFDOOOO0000O0OOODOOCFDOOOOODO
0000000000000000000000000000
0000000000000000000000000000
00000 CFDO0O0O0OOD0O0O0OONOONDOODOoOooOQ
O00OOCFDOOOOO0OODOONODODODODOOOOOOO
0000000000000000000000000000
0000000000000 000000000000000
0000000000000 000000000000000
00 CFDO0000000O0D00000O0ONOnononoog
00000 10300000000000000000000
0000000000000000000000000000
0000000000000000000000000000
0000000000000 000000000000000
0000000000000000000000000000
00000000 0O0bY0000CcFDO00O0OOOoOoog
0000000000000000000000000000

ooboooboooobooooooobooooooooboooboooo
oboooboooobooooboooooboboooboboOoooDo

O000oo0O000000CFoOOoO0O0oooooooon
gobooobooooboooooooboooobooooboooboooo
ooboobooobooooooooboooobooooboooooo
oo

2. JODOOoOooooo

0o000b0O000o0oO00CFOOoO00nooooooon
goocehbOo0oOoOooooooooooooooDoDDDDO
obooobooobooooooooboooobooooboooooo
gobooboobooboooooobooobooobooooao
Oobooooooooooooo

(1) 000000 (CFD)OO

0000000000000 FigldOOODOOODOO CFD
000000000000000000D0000000000
0000000000000000000 (00)0oO00 (L)
00000000000 6000000000000D0O00
00000000000000000000000 27D000
00000000000000 (00 2.7D-cyclic000)00
0000000 sip00Odoooo (OO0 2.7D-slip000)0
000000000000000000000000000
05p010p00000000000 slipd000000 (O
O 5D-cyclic,5D-slip,10D-cyclic,10D-slip 0 00 ) 000000
0000000000000 00000Tab1 0000000
000000000000000020x 100000000
U000000000000 10000 OpenFOAMYO 000
0000000000000 Smagorinsky 0 LESOOO00O
000000000000000PISO00O00O0O0OO0OO
00000000000000000000 10000000

Copyright ©2015 by JSFM



000000000000 0O0DOOooooOo 20000000
00000000000 U=1.0m/s00000 Ar=0.0005s(0
O000:AtU/D=0.005000000000000 30s(300)0
70s(700) 000 100Hz OO OOOOOODOOODOODDODO
00000D0000000002.7D-cyclic,slip O 21,600 O O
5D-cyclic,slip O 14,400 O O 10D-cyclic,slip O 28,800 O O O
od

N

)

AN

)
N

2

2,
22

194%

727
SRR

SRR
)

7

47,
5

R

”
5
S

R

e eerrrs)

Fig.1 Numerical grid

Tab.1 Number of grid circumferential and along z-axis
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Fig.2 Experimental situation schematic

Tab.2 Aerodynamics coefficient statistics

Case Cp C) C,
2.7D-cyclic | 1.161 | 0.115 | 0.303
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Fig.3 P.S.D. of lift coefficient
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Fig.5 Comparison of the spatial correlation of the lift coefficient
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