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Heat transfer and friction in solar air heater duct with curved-winglet roughness
on absorber plate
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Abstract

This paper presents the results of an experimental investigation of thermal performance
characteristics in a solar air heater duct with curved-winglet vortex generators (CWs) on the absorber
plate. The aim at using the CWs is to create co-rotating vortex flows having a significant influence on
the flow turbulence intensity leading to higher heat transfer enhancement in the tested duct. Effect of
the CW height is examined to find the optimum thermal performance for the Reynolds number from
5400 to 23,000. The CWs inclined to 45° relative to the main flow direction are characterized at three
winglet- to channel-height ratios (b/H=BR=0.3, 0.4, 0.5 and 0.6) at a single winglet pitch ratio
(P/H=RP=2). The experimental results show a significant effect of the presence of the CW on the heat
transfer rate and friction loss over the flat-plate duct with no winglet. The 45° CW with larger BR
provides higher heat transfer and friction loss than the one with smaller BR. In comparison, the highest
BR (BR=0.6) of the CW yields the highest increase in both the Nusselt number (Nu) and friction factor
(N while the BR=0.4 provides the best thermal performance.

Keywords: Curved-winglet, Solar air heater, Absorber plate, Thermal performance, Vortex generator.
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