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ABSTRACT 

 

The electrical behavior i.e. short circuit current and open circuit voltage is observed. The effects of different 

temperature and insolation on I-V and P-V curve are studied considering uniform illumination. The study shows 

that short circuit current and open circuit voltage increases with increase in the insulation. By multiplying these 

two powers curve is drawn. As the cell’s working temperature increases short circuit current increases and 

open circuit voltage decreases and accordingly the power is obtained. 

Then the effect of non-uniform illumination on PV cell with variable shape factor is studied and temperature 

variation with non-uniformity is observed. By approaching uniform illumination on PV cell mean temperature 

decreases and accordingly the current output with the variation of shape factor is studied. 
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1.0 Introduction 

 

 PV cell is a device made up of 

semiconductor material that converts light energy to 

electrical energy. If the energy of photon of light is 

greater than the band gap then the electron is 

emitted and the flow of electrons creates current. 

Usually a number of PV modules are arranged in 

series and parallel to meet the energy requirements. 

PV modules of different sizes are commercially 

available (generally sized from 60W to 170W). Xing 

et al. [1] studied thermal and electrical performance 

analysis of solar cell under non-uniform 

illumination. The illumination on the cell was set to 

be uniform along X direction, which was the 

direction of current flowing in the cell, and the 

illumination was set to be only non-uniform along Y 

direction, which was perpendicular to X direction. 

Illumination is given by 

 
Where, 

So is the shape factor 

Am is the normalization factor 

Sm is the average illumination intensity is given by 

 
Where, C is concentration ration realistic value is 

500X and Ssun is fixed 1000 w/m21 

 

Xing, Y et al. [2] studied the concentrator silicon 

solar cells and it is observed that increasing the 

temperature increases the current. 

 

2.0 System Description 

 

Fig 1: Mathematical Model of PV Module 

 

 

 

The model of the general PV module [3] which 

consists of a photo current, a diode, a parallel 

resistor expressing a leakage current, and a series 
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resistor describing an internal resistance to the 

current flow, is shown in figure 1. 

PV cell output current[4] is given by 

 
Where 

 
The photocurrent mainly depends on the solar 

insolation and cell’s working temperature, which is 

described as 

 
On the other hand, the cell’s saturation current 

varies with the cell temperature, which is described 

as 

 
Where, 

 Irs = the cell’s reverse saturation current at a 

reference temperature and a solar radiation, Eg = the 

band-gap energy of the semiconductor used in the 

cell. 

 I-V curve[5] for PV cell is shown in figure 

2 and power curve is shown in figure 3. 

 

Fig 2: I-V Curve of PV Cell 

 

 

Fig 3: P-V Curve of PV Cell 

 

 
 

3.0 Result and Discussions 
 

3.1 Effect of insulation on I-V & P-V 

characteristics 

 

The effect of insulation on I-V and P-V 

characteristics [6] is studied by using MATLAB and 

this is shown in figure 4. As the insulation level 

increases Voc and Isc increases. So corresponding 

power voltage characteristics is shown in figure 4. 

However with increasing insulation this point is 

shifted towards the right but variation is very slight. 

 

Fig4: Effect of insolation on I-V and P-V 

characteristics 

 

 
 

Fig 5: Effect of Temperature on I-V and P-V 

Characteristics 
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3.2 Effect of temperature on I-V and P-V 

characteristics 

 The effect of temperature on I-V and P-V 

characteristics is studied by using MATLAB and 

this is shown in figure 5. As PV module temperature 

increases Isc increases and Voc decreases. Under 

uniform illumination as the temperature increases 

the maximum power point i.e. point at the P-V curve 

at which maximum power can be drawn, is shifted 

towards the left. 

 

4.0 Conclusions 

 

 Under uniform illumination as the 

temperature increases the maximum power point i.e. 

point at the P-V curve at which maximum power 

can be drawn, is shifted towards the left. with 

increasing insolation the maximum power point is 

shifted towards the right but variation is very slight. 
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Nomenclature 

 
Voc  Open circuit voltage  

Isc  Short circuit current  

I  

S0  

Load current  

Shape factor  

 


