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Numerical study to improve
performance of flat plate solar collectors
by using fins and baffles and testing
experimentally

ABSTRACT

this study aims by using computational fluid dynamic CFD
technique to design water-hand-made solar collector and testing it
in experimental way, where achieve appropriate distribution of heat
transfer medium within the collector to perform water heating at
solar radiation levels in the Syrian coast. In the numerical study, the
studied domain was divided into two parts: the fluid (water) and the
solid structure of the collector (aluminum). The numerical study
showed that the design of the collector in the form of a flat box
with blades (fins and baffles) integrated with the absorbing surface
contributes significantly to enhancing the heat transfer from the
absorbing surface to the heat transfer medium by increasing the
heat exchange surface and turbulence of flow. where the higher
efficiency for the collector with transverse and longitudinal fins
reached 59.6%, while the efficiency was 37.55% for The other
designs. on the other hand, the increase of flow rate of water has
significant influence on the distribution and decrease of heat within
the collector. where the heat of outlet water reached about 320K at
700ml/min of flow, while reached 328K at 300ml/min.

Keywords: heat transfer, CFD, flat plate solar collectors, fins.
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