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Optimizing the Artificial Roughness Used in Solar Air Heaters for Enhancing
the Thermohydraulic Performance

Abstract

The use of artificial roughness underside of the absorber plate for breaking the sublayer, is the most common and
effective method for enhancing the heat transfer coefficient between the air and absorber plate in solar air heaters.
Artificial roughness cause to increasing the heat transfer area and making the turbulent flow which is deduced to high
exit air temperature as well as thermodynamic performance. However, this modification which is resulted the
turbulence flow, leads to more excessive power of fan by increasing the pressure drop as the friction factor increases.
Accordingly the balance between the heat transfer coefficient increasing which is occupied by increased friction factor
is defined by thermohydraulic performance. Thermohydraulic performance for the optimum roughness is calculated at

the 1000 W/mconstant heat flux under varying Reynolds number. The maximum thermohydraulic performance is
observed for this optimum roughness as compared to others.

Keywords: Roughness, sublayer, Friction Factor, Thermohydraulic Performance



