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Effect of Number of Rough Walls on Pressure Drop and Heat
Transfer in Square Channel
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Abstract

Repeated ribs are used on heat exchange surfaces to promote turbulence and enhance convective heat
transfer. Applications include fuel rods of gas-cooled nuclear reactors, inside cavities of turbine blades,
and internal surfaces pipes used in heat exchangers. Despite the great number of literature papers,
only few experimental data concern detailed distributions of friction factors and heat transfer
coefficients in square channels varying the number of rough walls. This issue is tackled by
investigating effects of different number of ribbed walls on heat transfer and friction characteristics in
square channel. The rough wall have a 45° inclined square rib. Uniform heat flux is maintained on
whole inner heat transfer channel area. The heat transfer coefficient and friction factor values increase
with increasing the number of rough walls.
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Fig. 1 Schematic diagram of experimental setup
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Table 1 Experimental work

Cross-sectional area | 30mmx30

of test section mm
Aspect ratio(W/H) 1
Length of test 1,800
section

Details (,’f Roughness pitch to 8
test section height ratio(p/e)
Class Attack angle 45

Roughness height
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Material of duct Al
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@Rib type roughness (height: 2mm) @ Pressure tap
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Fig. 2 Cross-section of test section
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