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ABSTRACT

This paper presents the study of performance enhancement of heat transfer in a channel
by grooving the heating surfaces into 3 types: rectangular grooved channel, V-shaped
rectangular grooved channel and rectangular rib-grooved channel. The experiments are made by
varying air velocity in the test section to cover the range of laminar and turbulent flows
(Reynolds number from 500 to 20,000) at a constant heat flux condition. Experimental results
are compared with the results of the channel without grooves or smooth channel. In addition, the
array of grooves is placed in in-line and staggered arrangements.

The experimental result shows that the heat transfer rate and friction factor of the
channel with rectangular grooved upper and lower plates are higher than those of the smooth
channel. For the groove-depth-to-channel-height ratio (e/D) = 0.33, the V-shaped rectangular
grooved channel is found to provide higher enhancement efficiency but for e/D = 0.25 and ¢/D
= (.20, the rib-grooved channel yields better enhancement efficiency. The staggered-groove
arrangement provides higher heat transfer rate than the in-line groove arrangement for the cases
of rectangular grooved and V-shaped rectangular grooved channel while the in-line arrangement

gives an efficient heat transfer rate only for the case of the rib-grooved channel.
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