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Numerical simulation on laminar flow past an oscillating circular cylinder
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ABSTRACT: The effect of oscillating on the unsteady laminar flow past a circular cylinder is numerically investigated in the
present study. Our study is to analyze the vortex formation behind a circular cylinder for different rotary oscillation conditions.
And then we are study to portray the unsteady dynamics of wake flows. We decide lock-on region by observing the phase
switching phenomena We classify the vortex formation patterns in the primary lock-on region The present study is to identify
the quasi-periodic state around lock-on region. At the boundary between lock-on and nonlock-on the shedding frequency is
bifurcated. After the bifurcation, one frequency follow the forcing frequency (S;) and the other returns to the natural shedding

frequency (S% ). In the quasi-periodic state, the variation of magnitudes and relevant phase changes of C; with forcing phase are

examined.
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43l FH(wake flow) FollAje]l 1 Qe A(vortex)o}
sheddingell ©3F 7= F/ge] e wgt oz} F8H5 &8
o] FaA & FAGENN 71F F 28 EAS F shiz o}
Folx gt} (Braza et al, 1986; Mittal & Balalchandar, 19%
Williamson, 1996; 41, 2000; 71& A, 1998).
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2 d 1547} lock-on FHol] A7) A4E 2 2559 nh
shedding 54~} $}2he obF FolAA H1 1 37| A9
2A dohe 2€ Basigck

718 lock-on @l A7 B 7RIS o8 7oA

- 210 -



grciKoopman 1967; Stansby 1976; Ongoren & Rockwell 1988;
Karniakakis& Triantafyllou 1989; Griffin & Hall; Filler, Marston
& Mih 1991; Gu, Chyu & Rockwell 1994; Baek & Sung 1998, 2002,
2001). Lock-on 9] 9|2 AAe EF712 2 4L 78 AL+ 3
o} @3] & 3|2 4YFAANE 718 ATk EAe
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ol g Aoz A4 4 ot ST AHH o g WL HAY
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&3 Atk 7o) Chaos#he O Aol (Ott 1993).
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Fig. 1. Using F-grid and C-grid for solving the laminar flow past a

rotating circular cylinder
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