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Elucidation of heat transfer mechanism of pulsating flow in a pipe by
quantitative infrared high-speed imaging
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The heat transfer fluctuation when the pipe flow was accelerated and

decelerated was measured quantitatively by infrared high-speed imaging. As a result, it was possible
to clearly visualize the laminarization and turbulence phenomena with flow acceleration, and the
formation of mottled heat transfer promoting structure and its diffusion phenomena with flow
deceleration. Also, by simultaneously measuring the flow fluctuation, it was clarified that the heat
transfer fluctuation is delayed with respect to the flow fluctuation, and this delay can be modeled
by a combination of the time lag A t and first-order time constant t for flow acceleration and
deceleration respectively. Furthermore, it was shown that A t is likely to be formulated by a
non-dimensional form using wall friction velocity and kinematic viscosity, and 1 1is likely to be
formulated by a non-dimensional form using wall friction velocity and pipe radius.
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