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Abstract

The increase of efficiency on crystalline solar cell in photovoltaic system is described in this
research study. The serpentine pipes are designed and assembled under the solar panel in order to
remove the waste heat for water warming. In macroscopic system, simulations of complex systems
are added by using six panels in series or parallel-pipes systems. The results of study reveal that
with 10-cm distance between serpentine pipes. The best cooling is achieved the average temperature
is in range of 43 - 50°C. In the simulation of four cases of complex systems, the mass flow rate and
global insolation are the main parameters for increasing both efficiencies of photovoltaic system and
water warming system. In all systems, total efficiency is taken high level when mass flow rate and
insolation increase. The optimum mass flow rate per area is about 0.0352 kilogram per square meter
per second. The chosen operating above this point is unfavorable because of the less increasing of
total efficiency. Moreover, the connection of pipes in series should not be more than three panels
because the inlet-water temperature on series line affects the photovoltaic system. Comparatively
with normal photovoltaic system, the efficiency of photovoltaic system in PV/Thermal system is

better about 1.20% to 1.45%.





