Modification of a vortex street by a polymer additive
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I. INTRODUCTION

It has long been known that the drag force exerted by a
fluid flowing in a pipe is markedly larger if the fluid is tur-
bulent rather than lamindrSome 50 years ago it was dis-
covered that the addition of a very small amount of a long
chain polymer to the turbulent fluid has the effect of sup-
pressing this excess drad-his phenomenon is still not un-
derstood. While large on an atomic scale, the polymer mol-
ecules are much smaller than the smallest eddy sizes one



lar weight of 3310° has no effect. This observation gives
further credence to the idea that the elongational viscosity is
implicated in the effects that are seen. The high molecular
weight polymer also broadens the otherwise sharp frequency
power spectrung(f).

The strong effect of a polymer additive on vortex shed-
ding has recently been seen in a vertical water chalfrel.
that experiment a polymer solution of relatively high concen-
tration was injected into the flow through the holes in the
cylinder that generate the vortex street. A dye in the injected
solution showed that the polymer alters the lateral spacing of
the chain of counter-rotating vortices and produces other vis-
ible effects as well.

Details of our experiment are presented in Sec. Il and the
results are given in Sec. lll. Section 1V is a discussion of our
findings, and the work is summarized in Sec. V.

Il. EXPERIMENT



nal and transverse velocitid$((X,Y)) and V((X,Y)), re-
spectively. HereX
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