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Effect of Rib-inclined Angle on Heat Transfer in a Wavy Ribbed Channel
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Abstract

An experimental study of heat transfer and friction characteristics of a fully developed turbulent air
flow in a rectangular channel with wavy rib is reported. Ribs with angle of 300, 450, 600, and 90° are
placed on the upper wall of the channel. The blockage ratios, e/H=0.3 and the pitch ratio, PR=3. Tests
are performed for Reynolds numbers ranging from 5000 to 23,000 at a constant wall heat flux condition.
Comparisons are made with the results of smooth channel without ribs. The variations of heat transfer
and pressure loss in terms of Nusselt number (Nu) and friction factor (f) are determined. The results show
that the channel with wavy rib of 300, 450, 600, and 90° perform higher heat transfer than the smooth
channel. It is clear that the 60° wavy rib provides the highest heat transfer while the 45° wavy rib shows

better heat transfer than the 30° wavy rib and the 90° rib gives the lowest. The average heat transfer
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rates for the 600, 450, 30° and 90° ribs are about 4.48, 3.93, 3.43, and 1.78 times while the friction factors

are about 19.58, 13.83, 8.43, and 7.53 times over smooth channel, respectively.

Keywords: Heat exchanger, Friction factor, Wavy rib, Inclined Angle
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