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Abstract

A roughness of the absorber plate can improve the thermal performance of a solar air heater. To
boost the thermal performance of rectangular solar air heaters, this research presents the results of a
comparison study between with and without perforated curved- winglet (PCW) roughness on absorber
plates. The aim at using the PCW is to create longitudinal vortex flows having a significant influence on

the flow turbulence intensity leading to higher heat transfer enhancement in the tested channel. Air as
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the test fluid flowed through the test channel with Reynolds number (Re) from 5,290 to 23,000.

The investigated geometrical parameters were at four porosity ratios (Av/Ay = 0.2, 0.33, 0.47 and 0.6) at a
single attack angle (L = 45°). The experimental results have showed that the PCWs give the considerable

increase in heat transfer rate over the smooth absorber plate around 2.55-3.22 times while the increase
in friction loss is about 6.21-15.4 times. The PCW with smaller porosity ratio provides higher heat transfer
and friction loss than the one with larger porosity ratio. The highest thermal performance around 1.56
using the PCW is seen at An/A. = 0.33.

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