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ABSTRACT 

Fossil fuels as known as non-renewal sources which are mostly affect environment very adverse were 

extraction operations are costly which that the new-energy sources application is widely considered. The 

solar panels are the most effective devices for receive and control solar energy which focused on this 

study. The most important issue in solar cells is the problem of energy dissipation during day-night cycles. 

For this purpose, the particle swarm optimization (PSO) and perturb & observe (P&O) algorithms are 

utilized for evaluate the energy dissipation amounts were implemented in MATLAB. As basic of the 

analysis, Maragheh city's solar cells site is conducted to assessments. According to the results, the P&O 

method as well as PSO is suited for single-element solar radiation and for radiation/time response at 

tracking of maximum power point tracking (MPPT) were related to the day-night cycles. 

 

1. Introduction 

Renewal energy sources are the best option for replacement of 

traditional references which associated with many advantages 

such as low costs, clean environment, sustainability, renewable, 

low noise, recyclable, etc. which is considered as alternative 

energy sources for different countries (Villalva et al., 2009). Solar 

energy is applied in two 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 the solar panels were used the technology for trapping the 

sunlight to generate electricity as main energy source. A 

photovoltaic solar panels (PV) module is a packaged, connected 

assembly of typically 6x10 photovoltaic solar cells which 

modules constitute the PV array of PV system that generates and 

supplies solar electricity in commercial and residential 

applications. The PV is use light energy (photons) from the Sun to 

generate electricity through the PV effect. The modules majority 

use wafer-based crystalline silicon cells or thin-film cells which 

as structural module member can either be the top or back layers. 

PV cells must be protected from mechanical damage, moisture, 

scratches, so mostly constructed rigid and some semi-flexibles 

(Veerachary et al., 2002). The cells must be connected electrically 

in series, one to another. The standard mechanism of the PV is 

illustrated in Fig. 1. 

As mentioned before, the PV systems are trapped the sunlights 

and generates solar electricity which is directly affected by 

climate changes, season and day-night cycles. Because of that the 

PV cells output power is limited at high voltage levels which is a 

PV cells collection is commonly used as a primary component in 

large PV systems. Light intensity changing the incident on a solar 

cell changes all parameters in solar cell were names suns number 

(including the short-circuit current, the open-circuit voltage, the 

FF, the efficiency and the impact of series and shunt resistances) 

where 1 sun corresponds to standard illumination at 1 kW/m2. A 

PV module designed to operate under 1 sun conditions is called a 

‘flat plate’ module while those using concentrated sunlight are 

called ‘concentrators’ (Xiao, 2017). 


