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Abstract

The study included work on a hybrid photovoltaic/thermal solar
collector device, which consists of a solar thermal collector that contains a

single zigzag tube for water flow and an integrated solar panel.

The first part of the study was to verify the validity of the
simulation that was conducted by the program of (TRNSYS) where a
practical hybrid photovoltaic thermal collector device was designed |,
implemented and linked its parts in order and simulated theoretically by
using the software and conducted The process of comparing the practical
and theoretical results for each the closed-cycle and open-cycle systems
and the process of verifying the program in the weather of the Mosul city

in Iraq country .

The PV/T collector was directed toward the south and recorded
all data of the practical device after its operation like the water
temperatures of entry and exit to the collector ,The water temperature in
the inside of the tank, as well as the intensity of the radiation falling and
the calculation of the amount of thermal energy of water and the thermal
efficiency of the collector by means of mathematical equations and a
theoretical simulation of the same practical system using the program and
recorded the same data for the practical device and made a comparison of
the practical and theoretical results for both The closed-cycle and open-
cycle systems by illustrations and a convergence of practical and
theoretical results of both systems is observed, which confirms the
accuracy of the data provided by the program and the possibility of relying
on its data in building other theoretical systems and studying them, which

saves time, effort and money.



As for the second part of the research included a theoretical
study by the program to see the effect of changing several factors on the
performance of the (PVT) for November month after the validity of the
results provided by the program,and when studying the effect of changing
the surface area of the collector The results showed that the increase in
surface area from 2m? to 8m? increased thermal efficiency by 16% and
increased solar fraction value by 18% as well as increased panel efficiency

by 6% .

the research also studding the effect of packing factor on the
PV/T collector so we increase the packing factor from 0% to 100% we
found that the thermal efficiency decreased by 24%, the solar fraction
value decreased by 16% and the efficiency of photovoltaic panel
increased by 17%, and when tilt angle of the collector was studied, where
the tilt angle was increased from 0 to 90 °C this lead to increase and
decrease in thermal efficiency was observed to reach the maximum value
of thermal efficiency 50% at a 40° angle, the maximum solar fraction
reached to 29%, while the maximum efficiency of the photovoltaic panels

was 27% .

The research include study the effect of increasing the water
flow rate within the solar collector and it was found that when the flow
rate increased from (60 L/h) to (240 L/h ) a decrease observed in the
thermal efficiency of the PV/T collector by 25% and a decrease in the
solar fraction value by 22% and an increase in the efficiency value of
photovoltaic panels by 7% of than it was , and when we made studied on
the effect of increasing the tank volume of the water in the system from
(100 L) to (500 L ) We have observed a decrease in the thermal efficiency
value of the collector by 20%, a decrease in the solar fraction value by
18% and a significant increase in the efficiency value of photovoltaic

panels by 7%.



