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Thermal performance evaluation of solar air heater fitted with inclined-baffle
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Abstract

This paper presents the results of an experimental investigation of thermal evaluation of solar
air heater duct fitted with inclined-baffle vortex generators on the absorber plate. The aim at using the
inclined baffles is to create longitudinal vortex flows having a significant influence on the flow
turbulence intensity leading to thinner or destroyed thermal boundary layer near the wall of solar air
heater duct. The experiment is conducted for turbulent airflow with the Reynolds number (Re) from
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5300 to 22,700. The inclined baffles were mounted periodically into the absorber plate with three
baffle inclination angles (& = 30°, 45°, 60°) at a single baffle- to duct-height ratio (e/H=0.4) and baffle
pitch ratio (P/H=1). The inclined baffle provides the high heat transfer and pressure drop increase than
the smooth or flat-plate duct alone. Also, the absorber plate fitted with inclined baffle has
considerably higher thermal performance than the flat-plate duct. The highest thermal performance
for using inclined baffle is found to be 1.35 at & = 45° and Re=5300.

Keywords: Heat transfer, Thermal performance, Absorber plate, Inclined baffle, Solar air heater.
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