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Experimental investigation of heat transfer and friction
characteristics of solar air heater using inclined

discrete ribs

Chotiwut Prasopsuk! and Sompol Skullong?”

'Department of Industrial Education, Faculty of Industrial Technology, Thepsatri University.

321 Narai Maharat Road, Tumbol Talay Chub Sorn, Amphoe Muang, Lop Buri, 15000.

Energy Systems Research Group, Department of Mechanical Engineering, Faculty of Engineering at
Sriracha, Kasetsart University Sriracha Campus.

199 M.6, Sukhumvit Rd., Sriracha, Chonburi 20230.

Abstract

In the present work experimental investigation on the heat transfer and friction loss characteristics
of a solar air heater duct roughened with inclined discrete ribs placed on absorber plate having a uniform
wall heat flux is carried out. Reynolds number in the present study is taken in the range 5400-23,500 based
on the hydraulic diameter of the rectangular duct. The inclined discrete rib with its angle of attack (¢ ) of
45°, relative rib height (b/H) of 0.3 and five relative axial pitch ratios (P/H) of 1.0, 1.5, 2.0, 2.5 and 3.0 are
introduced and placed only on the upper wall (absorber plate) of the test duct to generate longitudinal
vortex flows. The experimental results show a significant effect of the presence of the inclined discrete rib
on the heat transfer and friction loss over the smooth duct with no rib. The smaller (or short) relative rib
pitch (P/H) of the 45° inclined discrete rib leads to higher Nusselt number (Nu) and friction factor (f) than

the larger one. The thermal performance obtained for the configuration was 1.43.

Keywords : Solar air heater, Inclined discrete rib, Absorber plate, Vortex generator, Thermal performance
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