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Abstract. Numerical simulations are carried out to study the effect of aspect ratio (AR) and gap
spacing (g) for flow past a row of rectangular cylinders using lattice Boltzmann method (LBM).
The Reynolds number (Re) is fixed at 150, gap spacing is taken in the range from 0.25 to 4 while
the aspect ratio varies from 0.5 to 2. Depending on AR and g, the flow is classified in to three
major classes; (i) modulated (ii) symmetric and (iii) synchronized. In each class different flow
patterns are observed. In modulated class, the flow behind cylinders shows merging and
distortion while the force coefficients are modulated. The observed flow patterns for this class
are:nearly-bistable, deflected, flip-flopping and chaotic. The flow behind middle cylinder in
symmetric class is either steady or nearly steady. In this class symmetric and nearly-symmetric
flow patterns are observed. In synchronized class, the flow behind each cylinder is fully
developed with alternate negative and positive vortices. The flow pattern observed for this class
are: quasi-synchronized, synchronized and non-synchronized. Fluid forces acting on each
cylinder, flow structure mechanism, time signal analysis of drag and lift coefficients and vortex
shedding frequencies are investigated systematically for different AR and g. The results show
that at small g and AR, flow is complex and is more affected by AR as compared to g. At large g
and AR the flow is synchronized throughout the computational domain. The results further show
that the mean drag coefficients of all cylinders increase with corresponding decrease in g for
fixed AR. While at fixed values of g the mean drag coefficients show variation for all AR. At
large g and fixed AR the mean drag coefficient of all cylinders approaches to single cylinder and
all cylinders experience same drag. It has been observed that the smaller spacing values have
more influence on Strouhal number as compared to higher spacing values.
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1. Introduction

Flow around multiple bluff bodies has many applications in several fields of engineering, such as
cooling towers, chimneys, high rise buildings and supporting structures at high Reynolds
numbers (Re = Uy,.xd/v, where U,y is the uniform inflow velocity, d is the height of the cylinder
and v is the kinematic viscosity of fluid) while at low Reynolds numbers these application can be
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