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Investigation of heat absorber geometry effect using nanofluid and Microencapsulated
PCM on the photovoltaic-thermal (PV/T) panel performance

M. Moein-Jahromi Mechanical Engineering Department, Jahrom University, Jahrom, Iran

S. Rahmanian
S. Barzagarloo Kohi

Mechanical Engineering Department, Jahrom University, Jahrom, Iran
Mechanical Engineering Department, Jahrom University, Jahrom, Iran

Abstract

To improve the performance of photovoltaic-thermal (PV/T) system through thermal management, the effects of four different
geometry of cooling pipes including circular direct pipe (CDP), circular sinusoidal pipe (CSP), rectangular zigzag duct (RZD), and
rectangular step duct (RSD), type of refrigerant, and flow rate are investigated on the temperature distribution, thermal, and electrical
efficiencies through numerical modeling in this paper. The results show that RSD has the best performance, so that the thermal and
electrical efficiencies have been improved by 15.2% and 2.2%, respectively. On the other hand, the fluid head loss in RSD is
increased by about 2.6 times compared to that of CDP. The results also indicate that microencapsulated phase change material
(MPCM) fluid leads to an increase in the thermal efficiency of about 40% respect to the water, however, Ag nano-fluid just improves
the thermal efficiency by 28%. Increasing the flow rate of refrigerant also caused to enhance the heat transfer coefficient and leads to
a decrease in the average surface temperature of the PV panel by 6.4°C and 7.5°C in CDP and RSD, respectively.

Keywords: Heat absorber, Photovoltaic/Thermal panels, Microencapsulated phase change material, Nano-fluid, Efficiency.
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