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c-Si PV module Chargq controller

The critical components of a PV systems
include: Sun, ¢-Si PV module, charge controller
unit, Battery, DC load, Inverter, AC load

The architecture of the system is shown in the
Figure.
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Losses due
to reflection Normal to
surface

glass

o Glazing
Fluid input absorbtion

Losses due
to radiation
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(d) displaced-fin [22] (e) triangular fin [23] ) wa;/y fin [24]
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Abstract:

Solar energy, as one of the most appealing types of renewable energy sources, is a crucially
vital renewable energy source. In general, various factors such as cost reduction, technological
advancements, abundant solar radiation, and its independence have transformed photovoltaic
energy into one of the fastest-growing renewable energy sources worldwide. The performance
of solar cells primarily depends on two parameters: solar radiation and operational temperature.

When solar radiation hits the surface of a solar cell, a portion of it is converted into electricity
while the remaining portion is transformed into heat, increasing the solar cell's temperature.
Since controlling the amount of solar radiation is not feasible, reducing the operating
temperature of these panels can be a suitable solution to enhance the system's efficiency.
Therefore, in this thesis, an effort has been made to reduce the operating temperature by adding
cooling channels to these panels. In this regard, a combination of wavy channels and V-shaped
obstacles has been investigated. Three parameters, the rib aspect ratio ranging from 0.1 to 0.5,
the rib angle ranging from 45 to 90 degrees, and the number of ribs per wavelength at 1, 2, and
4, have been studied at two Reynolds numbers of 500 and 5000. Numerical results show that
at lower Reynolds numbers, a rib height-to-channel height ratio of 0.5 at a 90-degree angle
exhibits up to 42% enhancement in heat transfer. Furthermore, smaller rib height ratios of 0.1
and 0.2 perform better at larger angles, resulting in an improvement in performance by up to
13%.

Keywords: Photovoltaic; Heat Transfer; Computational Fluid Dynamics; Micro channels;
Ribs.
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