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O ABSTRACT O

This research aims to study the influence of cooling the panels of photovoltaic
systems on their performance, where this has been done by using simulation program
(TRNSYS). Two photovoltaic systems have been modeled within this program. One of
them was a traditional system with no-cooling (PV system). The other one was a system
with cooling represented by a combined system (thermal — photovoltaic system PV/T).
Then, a comparison between them has been done in terms of performance, which has been
expressed by electrical power and electrical efficiency. It could exploit the cooling of
photovoltaic panels in the combined system. Another objective is to benefit from the heat
extracted in water heating for using in many applications.

Results of simulations in this research, which have been done for one year by one
hour as a step time on the (PV) and (PV/T) systems, showed that the median quotidian
annual electrical values for (PV/T) system compared with (PV) system had increased by
about (370 — 1542) Wh/day for electrical power at an a variable area of the photovoltaic
panel (2 — 5) m? and the increase in electrical efficiency was from about (3 %) at an area
of (2 m?) to about (6 %) at an area (5 m?), also the median quotidian annual thermal
energy that had been extracted from the cooling panel reached to (3535 — 10445) Wh/day,
at a various area of the electrical panel (1 — 5) m?, which used for heating the water passing
through the cooling circuit of the (PV/T) system.

Keywords: Photovoltaic Systems, Improving of Performance, Combined Photovoltaic
Systems, Solar Energy, Modeling Study and Simulation.
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