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Abstract 

Indonesia has the potential of saving from 10 to 30% of energy in the commercial sector which consists of 

trade, hotels, restaurants, finances, government agencies, schools, hospitals, and communications. By 

simultaneously serving as building envelope material and power generator, BIPV systems can represent 

savings in the cost of materials and electricity. It reduce the use of fossil fuels and emission of ozone 

depleting gases, and also add architectural interest to buildings. However, the temperature rise poses a 

challenge for BIPV, given that it manifests itself in electrical efficiency and overheating. The experiments 

present in this study aim at understanding the behavior of the PV-PCM systems in realistic outdoor 

uncontrolled conditions to determine how effective they are. In addition, the PV-PCM systems were tried in 

the low latitude and hot climate of Banda Aceh, Indonesia. Experiments were conducted outdoors at the 

Engineering Faculty in Syiah Kuala University, located in Banda Aceh, Indonesia (05:57 N, 95.37 E). In this 

study, both paraffin wax and beeswax were used as a phase change material. The final results showed that 

the electrical efficiency of PV panels without PCM is ranged between 6.1% and 6.5%. While for PV panels 

with PCM the efficiency is ranged at 7.0% - 7.8%. This proved that the process of water cooling is capable 

of increasing the efficiency of PV panels. 
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Nomenclature 

A              Area(m
2
) 

G              Radiation intensity (W/m
2
) 

T              Temperature 

V              Voltage(Volt) 

I                Current(ampere) 

r                Reference temperature = 25 
o
C 

 

Greek letters 

α                Temperature coefficient (1/
o
C) 

o               Efficiency (-) 
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