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o ABSTRACT

A numerical study (simulation) was performed by using computational fluid
dynamic (CFD) technique to improve the design and overall performance of
photovoltaic thermal flat box (PVT) collector. The study aims to design a collector
with flat box made from available materials in a local market. 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 efficiency was
54%. The longitudinal fins increase the heat transfer area without significantly
affecting the flow turbulence, while the perforated transverse baffles increase the
flow turbulence and increase the water time within the flat box assembly, thus
increasing the water temperature. Experimental evaluation shows that the proposed
design achieves an increase in water temperature compared to the ambient
temperature with 20%, also measurements shows that, when the high flow relatively
1200ml/min, the combined unit give higher voltage because of cooling of PV cells,
(PV=37C°, PVT=35C°), but, when the flow is limited to 500 ml/min, the
performance of PV cells and the voltage are worsening especially in the sun-noon
(PV=40C®°, PVT=44C"®). the cause of worsening performance of the combined unit,
the absorbing surface temperature remains high, causing some heat to transfer from
the absorbing surface to the PV module and worsening performance.

Keywords: CFD simulation, longitudinal fins, transverse baffles, water heating, flat box.
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