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Studies of Heat Transfer Control by Jet Discharge at
Reattachment Region Downstream of a Backward-Facing Step
(2nd Report, for Various Expansion Ratios)

Kenyu OYAKAWA, Tetsuji TAIRA and Eisho YAMAZATO

Heat transfer downstream of a backward-facing step was controlled using a jet discharged flow
from a slit in the duct wall opposite the step. The local heat transfer coefficients were measured for
various jet locations, jet velocities and duct expansion ratios. The reattachment region moves
upstream and the heat transfer coefficients, which are maximum, increase with jet velocity. The
coefficients also increase withi the expansion ratio, but to a lesser extent. With appropriate change
of the downstream coordinate, the many heat coefficient profiles under various conditions may be
normalized to produce a single characteristic curve. The average heat transfer over the peak in each
case can be expressed as a function of its maximum.

Key Words: Forced Convection, Heat Transfer Enhancement, Heat Transfer Control, Recirculat-
ing Flow, Reattachment Region, Jet, Expansion Ratio, Flow Visualization
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