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Abstract: To combat global warming, renewable energy sources such as wind and solar power can be used widely in the
future. Most photovoltaic panels need some technical understanding to design and implement. This describes the
invention of PV templates that can be adapted to daily uses. behavioural testing of the whole device In this article, we
present a basic model and a more complex model that simulates photovoltaic plates. This technique is used to research
the photovoltaic panel’s features and characteristics, as well as the differing output ranges at various temperatures for
photovoltaic cells. Light irradiance and power usage must be simulated to estimate the efficiency of the photovoltaic
module’s current operation, utilising the model that was presented. As with the regional modelling, a complex method for

the model was implemented.
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I INTRODUCTION

For potential generations, solar power will be one of the
most significant energy options. Also, given the near-
infinite possibilities of solar energy, one can note that it's a
more than adequate answer to the energy crisis. However,
the biggest challenges that currently stand in the way of
periodic connectivity are such things as proximity of
infrastructure and the cost of green energy. Our function
consists of three primary tasks: one is planning the
backlog, one is making the judgment about what has to be
accomplished and then implementing, and the third is
working with the effects of the work that is done. And
second, a general presentation of photovoltaic systems is
presented. To verify the second part of the model, a
statistical model is used. A description is given in the third
section and follows on to demonstrate and analyse the
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review of the findings we received by using the MATLAB
programmes.
Il OBJECTIVE

1. Due to climate warming, oil shortages, and the high
expense of fossil fuels, the usage of renewable energy
sources such as wind and solar energy is becoming more
widespread.

2. Additionally, awareness of the photovoltaic panel's (PV)
characteristics is needed for designing and measuring the
PV power supply. This is why models of photovoltaic
panels suitable for electrical applications have been
produced.

3. By developing high-efficiency transfer mechanisms, we
can balance system elements and perform structural
evaluations on the whole system in a multitude of
contexts.
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4. With the use of MATLAB tools, we can easily model
and simulate photovoltaic plates.
Expected Outcomes
1This model is focused on fundamental equations for
photovoltaic solar cells, taking physical and spatial effects
such as solar radiation and cell temperature into account.
2. The electrical properties (V-V, P-V, and P-I curves) of
the PV cell / module that we discovered in the MATLAB
setting specifically demonstrate its dependency on solar
radiation and active cell temperature.

111 PROPOSED METHOD
Photovoltaic module/array
A photovoltaic array (PV system) integration of modules
is also made up of many PV cells in a series or similar.
The power generated by a single module is rarely
sufficient for commercial use, so the modules are
connected to build a load supply list. The sequence of
modules in sequence is the same as that of the cells in this
module. Modules can also be connected to a series to
obtain an increased voltage or similarly to obtain an
additional current.
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Figl. Photovoltaic Hierarchy

3.IMATHEMATICAL MODELING OF PV
MODULE

A solar cell serves as the foundation for the construction
of a solar panel. A photovoltaic module is constructed by
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serially and parallelly linking several solar cells. If only
one solar cell is used, the circuit can be modelled using a
current source, a diode, and dual resistors. This is referred
to as the single solar diode model. There are also two
forms of diodes open, but only one is considered here. The
same simulation methodology may also be used to model a
photovoltaic module. Fig. 4 illustrates the electrical circuit
analogous to a photovoltaic cell, which consists of a
photocurrent source, a diode, a related resistor, often
known as a shunt resistor (Rsh), which causes current
leakage, and a set of resistors (Rs), which describe the
internal resistance of current flow.
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Fig 2. General model of PV cell in a single diode model
The electrical part of a photovoltaic system is supplied
according to the solar irradiance (S) and the output current
(I) of the photovoltaic cell (V). Referring to figure 4, and
focusing on Kirchhoff's first law. The following figures
describe simple statistics explaining the electrical
properties of a photovoltaic cell model:

Appropriate solar cell model As seen in the corresponding
circuit of Figure 4, the solar cell may be depicted by a
current source linked in the same direction as the
modification duct. The Shockley solar cell equation [2]
describes the corresponding IV factor as follows:

3.1.1. Solar cell functional characteristics

The IV function of a solar cell often deviates from the
positive (1) component in certain respects. A solar cell (or
circuit) can contain both series and parallel resistances (or
shunts, Rsh), resulting in the following form factor: (2)
The position of the equilibrium

I = Iph-1d=Iph-10 (ekT - 1) 1)
Iph =[lscr + ki (T - Tr)] (S) (2)

WWW.OAIJSE.COM DOI 0.51397/OAIJSE03.2021.00015 84



[| Volume 6 || Issue 3 || March 2021 ||

3.2 Schematic representation of the planned
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Fig3. Block diagram
The Solar energy harvesting systems are comprised of a
solar panel, a DC-DC converter, a rechargeable battery, a
battery charging circuit referred to as a battery
management system (BMS), and a control device for the
DC-DC converter. There are two types of DC-DC control
modes in general: (1) pulse width modulation (PWM) and
(2) high power monitoring control (MPPT). PWM) is used
to power a DC-DC buck adapter. Similarly, Figure 2b
depicts the Perturb & Observation (P&0O) maximum point
point tracking (MPPT) mechanism as it is operated by the
solar energy harvesting (SEH) system. The SHE device
outlined in Figure 2b contains a solar panel, a DC-DC
buck adapter, a rechargeable battery, a strong PowerPoint
(MPPT) controller, and a WSN sensor node attached as a
DC load. Solar energy is collected and transformed to
electrical energy through a solar panel. The DC-DCBuck
converter reduces and regulates the extracted electricity,
which is then supplied by a rechargeable battery. The
MPPT controller controls the voltage and current output of
the solar panel and, using the MOSFET DC-DC Buck
converter, sets the operation interval accordingly. Finally,
the wireless sensor node is driven by the battery voltage.
The WSN is responsible for hearing, counting, and
interacting with other nodes transmitting the same signal.
Thus, utilising SEH-WSN nodes, it is possible to measure
and regulate any physical state independently, such as
temperature, humidity, strain, or acceleration. The
reliability of the solar energy harvesting circuit is critical
in this sense. If the solar energy storage device is

IMPACT FACTOR 5.856

ISO 3297:2007 Certified

ISSN (Online) 2456-3293

unreliable, the battery would not charge adequately,
reducing the life of the wireless network.

Fig4. Block diagram of solar energy harvesting system
using MPPT control.

IV RESULTS:
Expected Simulation Results:

PV signals include three important parameters: short-
circuit current (Isc), open-circuit voltage (Voc), and high
power point (Pmp = Imp * Voc). Three significant points
are described by these parameters: (0, Isc), (Vmp, Imp),
and (Voc, 0).

While this information is adequate to construct a basic PV
module model for the purpose of testing power converters,
the most reliable model needs additional information. The
energy emitted by a photovoltaic cell earns the most points
(Imp; Vmp). The values for these incredible STC points
(AM =15; T =25C; S = 1000 W / m2) are seen below (5,
6,7)
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Fig. 5: 1-V curve adjusted to three remarkable points
atSTC
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Fig. 9: P-V curve at various irradiance and constant
temperature
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Effect of variation of solar irradiance 2l
At constant temperature, irradiance (S) in W/m2 is a vector & sor %
with the values [100 200 300 400 500 600 700 800 900 60 -
1000]. (25C). An | to V curves for each scale value are
seen in Figure 8. Again, the P and I- curves in Figure 9 and |
10 are identical to each other in this case. " - o —— .
Effect of variation of temperature Current [A]
The temperature (T) in degrees Celsius is a variable with Fig. 10 : P-I curve at various irradiance and constant

the values [0 25 50 75 100] at a steady irradiance (1000
W/m2). The 1-V, P-V, and P-I characteristic curves will be

shown in the same graph for each temperature point, as

seen in Figures (8- 9).).
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Figures (8, 9, 10) show that the I-V, P-V, and P-I

cell/module are strongly
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dependent on solar irradiance values. At constant module
temperature, we observe that as solar irradiance increases,
the short-circuit current and overall power production of
the PV module rise even faster than the open circuit
voltage. The explanation for this is that the open-circuit
voltage (Voc) is a logarithmic feature of solar irradiance,
while the short-circuit current (Isc) is a linear function of
illumination.
Effect of variation of temperature:
the temperature (C) is defined by a vector with a
magnitude of zero to fifty-five [0 25 75 100] and
continuous irradiance (1000 W/m2) The I-V, P-V, and P-I
characteristic curves will be shown in the same graph for
each temperature point, as seen in Figures (8, 9, 10)
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Fig. 11: 1-V curve at various temperature and constant
irradiance
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Fig. 12: P-V curve at various temperature and constant
irradiance
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In relation to the effect of solar irradiance, a rise in
temperature across the solar cell/module has a negative
influence on power generation capacity. Figures 11 and 12
demonstrate that an increase in temperature at constant
irradiance is followed by a decrease in the open circuit
voltage value.

V CONCLUSION
Photovoltaic solar plays an important role in the
renewable energy sector. With the growing PV sector, it is
becoming increasingly important to focus on the state of
the solar PV energy efficiency The power adjustment unit
required for a solar PV system depends on the distribution
scale, requirements such as efficiency, reliability,
flexibility and control. The Matlab software model for PV
solar cell, module and similar components are developed
and presented in this paper.
The proposed model takes solar light and cell temperature
as input parameters and emits current and electrical energy
under a variety of conditions. This model is based on basic
PV solar cell calculations taking into account physical and
spatial effects such as solar radiation and cell temperature.
Electrical features (V, PV and P-I curves), found in the
imitation of a PV cell / module designed for the
environment of MATLAB clearly define its dependence
on solar radiation and active cell temperature
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