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FLUCTUATING LIFT FORCE ON GROUPS OF CIRCULAR 
CYLINDERS IN A TURBULENT BOUNDARY LAYER 

Po Chien Lu * 

ABSTRACT 

An experimental study of the fluctuating lift force on groups of two and 

three cylinders of finite height immersed in a turbulent boundary layer at 

subcritical Reynolds number has been carried out in a laboratory wind tunnel. 

A technique which makes use of a pneumatic averaging manifold system has 

been used to measure the fluctuating force at various levels on an instrumented 

cylinder. Measurements of RMS lift coefficients and mode generalized lift force 

spectra in a range of spacing and angle attack are presented. The interference 

levels depend strongly on the spacing and angle attack. 

1. INTRODUCTION 

The flow around a circular cylinder is a classical problem in fluid 

mechanics with a variety of applications. Examples include oil drilling platform 

structural members, tall chimneys, and cooling systems of nuclear reactors. The 

problem is further complicated by the two or three cylinders at close proximity. 

The interactions between the structures take place. 

Most of the studies on the interference between group of cylinders have 

been concentrated on the measurements of time-mean surface pressure and/or time­

mean drag and lift coefficients (1-8). Only in a few have data on the 

fluctuating force been reported (9). Information on the instantaneous 

fluctuating forces, e.g., mode-generalized lateral forces, is useful to 

determine how random gust loading may influence maximum stress distribution and 

for some cases fatigue life of structures. 

At present study, groups of two and three cylinders of finite height were 

tested in a simulated boundary layer as representing a typical arrangement of 

offshore structures, tall chimneys, or cooling towers on the ground. The ., 
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