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ABSTRACT

This paper presents a study of the heat transfer enhancement in a rectangular ribbed channel
with a constant heat flux using air as the test fluid. Effects of rib-to-channel height ratio (e/D)
and rib arrangements on the heat transfer rate and friction loss in the ribbed channel are
experimentally investigated. Three types of rectangular rib arrangements are introduced for
comparison: transverse ribs, 45° V-shape rib array, and transverse rib-groove array. The mass
flow rate of this work is based on the Reynolds number at the channel inlet ranging from 300 to
20,000 for rib-to-channel height ratio (e/D) of 0.20, 0.25 and 0.33 and the pitch length of 40
mm. The rectangular ribs used in the test section are placed in the form of stagger and in-line
arrangements. Experimental results obtained are compared with the results from the smooth-
surface channel under similar conditions.

The experimental result reveals that the heat transfer performance of the ribbed channel
increases considerably with the rise of Reynolds number and the (e/D) ratio but also the
substantial increase in friction loss. The Nusselt number values for the ribbed channels increase
rapidly for the Reynolds number range of 3,000 and then tend to decrease slightly for higher
Reynolds number. The mean Nusselt number is in a range of 3.1 to 7.4 times over the smooth
channel. The mean friction factor of the ribbed channels also is between 14.7 and 108 times
over the smooth channel. The heat transfer enhancement efficiency of the ribbed channels at a
constant pumping power has a maximum at Reynolds number around 2,000 and its peak values
are in a range of 1.7 to 2.2 The enhancement efficiency tends to reduce slightly for Reynolds

number over 2,000, thereafter.

1I



