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Heat transfer augmentation in solar air heater with V-grooved absorber plate
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Abstract

This research paper presents a study on the effect of groove depth on heat transfer and flow
characteristics in a solar air heater channel fitted with multiple V-grooves on the absorber plate. The
channel has rectangular cross-section with uniform heat flux conditions. The experiments are carried
out by varying airflow rate in term of Reynolds number ranging from 5300 to 22,600. The V-groove with
a single transverse pitch to channel height (P/H=PR) of 0.8 and attack angle of (a) of 45° pointing
upstream are mounted on the upper plate only (absorber plate). The effect of three groove depth to
channel height ratio (d/H) of 0.32, 0.24 and 0.16 on heat transfer in terms of Nusselt number (Nu) and
friction loss in terms of friction factor (f) are experimentally investigated. The experimental result shows
that the V-grooves with d/H = 0.32 provides higher Nusselt number and friction factor than other V-
grooves and the smooth channel and also provides highest thermal enhancement factor (TEF) than

other V-grooves as well.

Keywords: Heat transfer, Solar air heater, V-groove, Absorber plate, Thermal performance
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