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Numerical simulation of flow around oscillating bluff,@d/y’
based on immersed boundary method ;Q//
: ‘ o,
YANG Qing”', CAO Shu-yang®, QI Yong—shené\1 /
(1. Changzhou Key Laboratory of Construction Engineering Structure ,anﬁ awrial Properties,
Changzhou Institute of Technology,Changzhou ‘}303/ » Chifia;

2. State Key Laboratory of Disaster Reduction in Civil Engineering,'l‘o/gg}‘i iversity, Shanghai 20092 ,China)

Abstract: In conventional CFD method,dynamic mesh technique is alway$ used in numerical simulation of

flow past vibrating bodies, which would inevitably create a«h ge dask of grid regeneration. To deal with
this situation, Immersed Boundary Method (IBM), w ’é’irl\§an compute the moving boundary on the
stable gird, is adopted in this paper to promote thé"":gculation efficiency. The computation of flows
around a harmonically oscillating square cylindes /V'E\R = UD/wv = 10%, constant oscillating amplitude,
varying oscillation frequency) and a bridge secﬁflK{ReZUB/vZT 5X10*,varying oscillating frequency

and amplitude ) in transverse mode iS\ carried out respectively to analyze their aerodynamic

characteristics. Preliminary research results ihdicate that the length of lock-in region is 0. 06~0. 2 when
oscillating amplitude is fixed to 14%)0f e square cylinder’s height. The vortex shedding of oscillating

»

bridge section under differer’{@’s

square cylinder moves back to staal cohdition beyond Stc=0. 2. Mean drag coefficients of the oscillating
c'l?ting amplitudes all reach maxmum values near the stable vortex

shedding frequencies Wherxfagme n l'ét coefficients of the oscillating bridge section all come back to zero
at this point. ~\<\/
Key words:immersed bourﬁary algorithmj;oscillating square cylinder;bridge section;

aerodynamic characteristic
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