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Study of unsteady thermal and flow fields by using simultaneous temperature and
velocity measurements system
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In order to clarify the heat transfer mechanism of the unsteady thermal and flow
phenomenon appeared in a forced convection heat transfer, the aim of the present study is simultaneously
to measure the velocity and thermal fields in the high-spatial resolution over a backward facing step
flow. The temporal and spatial fluctuations of the heat transfer coefficient were restored from the
temperature measurement using a high-speed infrared thermograph. Also, the spatial distribution of three
components of the velocity in this region was measured. These simultaneous measurements revealed that the
local enhancement of the heat transfer on the heating foil corresponds to the increase in the streamwise
and downward flow in the near-wall region. There were the spanwise phase delay between the spanwise
velocity and the heat transfer coefficient fluctuations. The periodic structure of the flow and thermal
fluctuations in the near-wall region was experimentally confirmed.
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