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Abstract

202101
This research aims to develop of l photovoltaic module with Compound Parabolic Concentrator-
(CPC). The CPC has the intensity concentration ratio of 3 and an half acceptance angle of 36
degrees. The modules used are string modules consisting of 30 cells connected in series with each
size of 3.77 x 11.4 cmz, and water is used to remove heat accumulated underneath the PV modul_e.
The study uses a mathematical model for header design. After that, the ventilation of the PV by
‘using Arclic Silver is tested in which Mica and Silicone electrical are used as insulators. The
numerical and experimental results are subsequently compared. The mathematical model is also
used to ﬁnd.an optimum water’s mass flow rate of the system, daily electrical energy cost. The
system is designed by connecting 9 PV modules + CPC with water-cooled configurations. The
results show that fhe reduction of header size (6.7, 5.7, 2.87 cm) is enable to distribute water into
each pipe almost equally. For thermal ventilation, it can be concluded that the Arclic Silver with-
silicon shows the better performance than CPC Arclic Silver Mica. A comparison between the
_ mathematical and the experimental results illustrates that errors are negligible. Therefore, the model
can be used to predict PV system. The optimum mass flow rate is 0.084 kg/s. From a comparison
between two cases: PV module and PV module + CPC with water-cooled configurations, the latter
case can generate more electricity/day than the other one. For the case of water cooled PV with
CPC, the temperature is decreased, and production of electrical power is higher than that of the
module without water cooled PV with CPC. It has been found that the parallel connection of 9

modules + CPC with water-cooled configurations can achieve the best total efficiency.





