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Abstract: The system of photovoltaic (PV) is defined as conversion of sun energy to electricity current and very
popular among the systems in field of renewable energy resources. The reducing in the cost and the rising in
efficiency have been occurred with respect of rapid development in field of photovoltaic systems. In this study,
the mathematical modelling of sun cell of panel has been carried out. The characterized of panel system which
products the energy has been developed by means of mat lap programme. The model of system which has been
set up, the light of day, the verge of temperature the resistance of equivalent of circuit current the number of
handle, the number of all variables should be taken in count take into account

Keywords: Solar panel, matlab, mathematical modeling

I.  Introduction

By rapid development of technology has become significant part of our life and becomes inevitable.
The development of country is measured by the consuming of electricity of. The industrialization of countries
has consumed the most energy production of foul oil. The reservation of oil about 40 year. The natural gaze
reservation is 60 years. The reservation of comer is assumed to be end with next 220 years. Because fuel oil
reservation will be extended The first preferable reason of using the sun cell solar system (photovoltaic) to
product the energy of electricity is the low cost of procedure. As addition to the fact that the resources of solar
energy is without charge and no need to person for management this another advantage could be illustrated.The
efficiency of solar cell belongs to many variable factors like internal resistance, arcing contact, produced
materials, temperature, and density of light. For these reasons to get prober results from this study by using solar
cell, the variable parameters which would be affected, the selecting proper model is very necessary. By making
a literature review of previous studies, just one of the variable parameters has been used [1-13]. Because not all
parameters have been researched, the results would not be treated as correct or proper.Here the energy of
monocrystal of solar cell has been taken as essential in this study. All Variable factors which affect to the
production of energy have been taken in account and the graphics have been constituted.

I1. The mathematical modelling and the equivalent circuit of Solar cell.

The mathematical modelling and the equivalent circuit of solar cell have been defined by Lorenzo in
1994[1].The definition of mathematical modelling and the equivalent circuit of solar cell by Lorenzo, as abreast
connection of the recourse of current has been formed. In figure 1a single model of diode has been illustrated,
in figure b the couple of diode has been illustrated and finally at figure( ¢) the simplified the equivalent circuit
has been illustrated as well [2].

The solar panels and parameters used in the modeling are given below.

Maximum Power: 20 Watts
Maximum Voltage: 18,18 Volts
Open Circuit Voltage: 22,14 Volts
Short circuit current: 1,2 A
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Matlab modeling has been found to increase the value of the resulting solar rays by 100W / m2,

Table 1: Voltage amperage table

Ampere
Voltage | 1000 900 800 700 600 500 400 300 200 100
W/m?2 W/m? W/m? W/m?2 W/m?2 W/m?2 W/m? W/m? W/m?2 W/m?2
0 6 55 5 45 4 3,5 3 2,5 1,7 0,95
5 5,9 54 49 4.4 3,9 34 2,9 2,4 1,6 0,9
10 58 53 4.8 4,3 3,8 3,3 2,8 2,3 15 0,85
15 57 52 4,7 4.2 3,7 3,2 2,7 2,2 14 0,8
20 5,6 51 4,6 41 3,6 3,1 2,6 2,1 1,3 0,7
25 55 5 45 4 35 3 2,5 2 1,2 0,6
30 54 49 4.4 3,9 3,4 29 2,4 1,9 1,1 0,5
35 53 4.8 43 3,8 3,3 2,8 2,3 1,8 1 0,4
40 51 47 4.2 3,7 3,2 2,7 2,2 1,7 0,9 0,4
42 48 44 3,8 3,4 2,9 2,4 1,9 1,4 0,7 0,2
44 0 0 0 0 0 0 0 0 0 0
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Figure 1: Voltage amperage change graph

Table 2: Voltage power table

Voltage | Power
1000 900 800 700 600 500 400 300 200 100
W/m?2 W/m?2 W/m?2 W/m?2 W/m?2 W/m?2 W/m?2 W/m?2 W/m2 W/m?2
0 0 0 0 0 0 0 0 0 0 0
5 25 21 19 16 14 12 8,5 6,25 3,75 1,25
10 50 42 38 32 28 24 17 12,5 75 2,5
15 75 63 57 48 41 36 26 18,75 11,25 3,75
20 100 84 76 64 55 48 35 25 15 5
25 125 105 95 82 70 60 44 31 18,75 6,25
30 150 126 114 100 85 72 52 38 22 75
35 180 150 130 115 98 84 65 44 26 8,75
40 200 170 150 130 110 90 70 50 30 10
42 100 85 75 65 55 45 35 20 10 2
44 0 0 0 0 0 0 0 0 0 0

DOI: 10.9790/1676-1106038183 www.iosrjournals.org 82 | Page



Matlab modeling of solar panel

250
— 1000 W/m?
200
900 W/m?
] 800 W/m?
g 150
£ 700 W/m?
L
o ——600 W/m?
2 100
L ———500 W/m?
— 400 W/m?
50
—200 W/m?
— 2
0 100 W/m
0 10 20 30 40 50 —300 W/m?

Voltage
Figure 2: Voltage power change graph

1. Conclusion
The variable in production of energy from panel solar depends on the value of receiving sun light. By

increasing of sunlight the production of energy of sun cell panel would be increased. Even though the capacity
of production of energy would be variable, it may be changed according to specific point.
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