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Drag reduction phenomenon of pulsating turbulent pipe flow is experimentally examined. The rotating speed of a
centrifugal pump was periodically changed for generating the pulsating flow. The time-averaged friction Reynolds
number is set to be 110 for comparison with the previous data of direct numerical simulation (DNS). It is found that
the drag reduction and the energy saving rates are increased with increasing the mean pressure gradient in the
acceleration phase and that an optimal value of the pulsating period exists. The overall trend is qualitatively similar
to that of the previous DNS data. The maximum drag reduction and the energy saving rates are respectively 33% and
22% when the time period normalized by the friction velocity and the radius is 10.6 and the mean pressure gradient in

the acceleration phase is 4.1 times as large as the cycle-averaged mean pressure gradient.
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Fig. 2 Dependence of drag reduction rate upon the mean pressure gradient
in the acceleration period and the pulsating period at Re=110; left)
Experimental Result, right) Result from DNS™,

NI -El ectronic Library Ser

1500

vi ce



