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ABSTRACT 

Solar energy as the most important source of renewable energy is an important alternative to fossil and 
non-renewable energies. This energy source, in addition to many benefits, is also very sensitive to 
environmental changes. Atmospheric changes can be expressed as a main factor in reducing the 
performance of Solar Cells. In this study, by using particle swarm optimization algorithm, the amount of 
solar energy dissipation in solar panels affected by atmospheric changes (the most important factor), 
including radiation, precipitation and wind, has been investigated. For this purpose, a comparative method 
with the base state has been used and the amount of difference between the two results in the solar cells is 
measured. In this regard, created solar cells in Maragheh city are considered as the basis for analysis. 
Based on the results of measurements and simulation by particle swarm optimization algorithm, the 
maximum atmospheric effect is related to the variations curve of the precipitation and then the variations 
curve of the radiation (shadow). Also, wind changes have had the least impact on reducing the 
performance of solar panels in the area. 

 

1. Introduction 

Fossil fuels have been always known as the desolator of the 
environment because they are non- renewal and costly and they 
have very adverse effects on the environment. For this purpose, in 
recent decades, there have been attempts to find or create Suitable 
alternatives for energy sources. Among alternative energy 
sources, solar energy is an optimal option. Solar energy is widely 
used in different countries around the world because of limited 
environmental problems and the implementing more easily than 
other energy supplies (Villalva et al., 2009). This energy is used 
in different ways; it’s most important application is that it can be 
turned in to heat (such as CSP Solar heating cells) and electricity 
(such as PV solar panels). Solar heaters work through adsorption 
of solar energy and light radiation on adsorbent plates, and 
provide heating energy equivalent to optimal capacity (maximum 
absorption capacity in cells) for utilized installations (Sharma et 

al., 2012). Solar panels (a device that directly converts sunlight 
into electricity) have a performance similar to heating cells and 
are used to produce clean electricity (Veerachary et al., 2002; 
Nemet, 2009).  

In 1839, a French experimental physicist, Edmund Becquerel, 
discovered the creation of a weak electrical current when he put 
some material in front of the sun (Jieming et al., 2013). According 
to growing the global demand for electricity and increasing the 
need to track the global challenges of global energy security, 
climate changes and sustainable development, a significant 
amount of research effort has been made on the development of 
PV cells, which are basically semiconductors that can directly 
convert light into electricity with PV effect. Because of that the 
output power of the PV cells is limited at high voltage levels, The 
PV unit, which is a collection of PV cells, is commonly used as a 
primary component in large PV systems. Today's technology of 
PV is more complex than ever, Types of silicon materials have 
been investigated to increase the energy conversion efficiency and 


