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Aerodynamic Forces Acting on a Circular Cylinder
in Unsteady Flow

By Yasujiro KoBAsHI, Hiroshi ENDO & Kiyomi KITAMURA

Lift and drag of a circular cylinder are measured in a periodically oscillating
flow. The test is carried out in a 0.65 mX0.55 m low speed wind-tunnel of closed
circuit type, in which the air speed is varied periodically by means of a vane and
a bypass system, The measurements are made in the subcritical range of Reynolds
number (1~3X10* based on the cylinder diameter and the instantaneous flow
velocity) at oscillatory air speeds of frequencies ranging from 0 to 5c¢/s with
amplitude of 5m/s around the mean velocity of 10 m/s.

The drag can be divided into two components. One is the quasisteady com-
ponent which is proportional to the instantaneous dynamic pressure of the general
flow; and the other is the non-steady one which is closely related to the accelera-
tion of the air flow, and is thought to be the motive force necessary to accelerate
or decelerate the air mass in the wake. It increases in the accelerating stage and
decreases in the decelerating stage, so that the trace of drag on the drag vs.
air speed diagram forms clock-wise loops which become broader as the oscillation
frequency increases.

Small fluctuations of short period are observed in the lift as well as in the
lift as well as in the drag. The frequencies of lift fluctuation, in particular, are
not far different from the Kétméan vortex ashedding frequency. The amplitude of
it becomes larger in non-steady flow than in steady one, and again there exists
the tendency of the frequency being larger in the accelerating stage.
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