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Numerical Simulation of Ribbed Solar Absorbing Plates
for Building Ventilation

Po-Chit Huang' Keh-Chin Chang™

ABSTRACT

A numerical study for the effects of the roughened surface structure of the solar absorbing plates in
ventilation duct on the natural ventilation rate is conducted. Various shapes, including the rectangular,
arc, and equilateral triangular configurations, of ribs are investigated, while the conventional flat - plate
configuration is used as the baseline case. Two factors of high heat transfer rate and low drag force play
important roles in determination of the ventilated air flow rate. It is found that the equilateral triangular ribs
yield the best heat transfer augmentation than the others. The ventilated air flow rate in the solar absorbing
plate equipped with the equilateral triangular ribs associated with relative height (e/H) of 0.1 and relative
roughness height (p/e) of 3 is the highest among the all investigated cases.

Keywords: solar ventilation, artificial roughness, natural convection, numerical heat transfer
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