2019 2020

Analogy between heat and flow of drag-reducing surfactant aqueous solution based
on relaxation time
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i To clarify the analogy between the drag reduction (DR) and the heat transfer
reduction (HTR) of a nonionic surfactant aqueous solution in pipe flows, the pressure loss and flow

rate were measured for the DR measurement, while the fluid temperature and pipe outer wall
temperature were measured for the HTR measurement. It was found that the DR and HTR as a function of
the Reynolds number were similar to one another, but the DR was smaller than the HDR under the
present experimental condition. In addition, we performed the PIV measurements of turbulent pipe
flows with and without surfactant injection. For the case of without injection, we found that the
mean streamwise velocity profile was modified according to the amount of drag reduction, and the
Reynolds shear stress was almost zero at the high drag reduction. For the injection case, it was

revealed that the drag reduction ratio approached that of homogeneous surfactant solution in the
streamwise direction.
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