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Enhancement of Heat Transfer by Sinusoidal Oscillation of Fluid
(Transient Behavior of a Dream Pipe)

Mamoru OZAWA, Tadashi SAKAGUCHI, Hachiro HAMAGUCHI,
Akira KAWAMOTO, Akihiko ICHII and Shigeki ONO

Experimental and analytical studies were carried out to investigate the heat transfer perfor-
mance in a so-called dream pipe where the heat transfer in liquid was enhanced by sinusoidal
oscillation. The heat transfer process in the dream pipe was formulated using a simplified lumped-
parameter model, and the effective thermal diffusivity was obtained analytically. The effective
thermal diffusivity increased with increasing frequency and amplitude of the oscillation. The numeri-
cal simulation of heat transfer agreed with that of the experiment, and thus, the applicability of the
presented model to the estimation of the transient behavior of the dream pipe was verified.
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