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Abstract: Among the factors affecting solar panels, the
amount of cloudiness, wind speed, temperature, latitude, and
longitude can be considered. The purpose of this research
was to estimate the amount of cloudiness and its effect on the
passage of the sun's rays as well as to obtain the efficiency of
solar panels in some cities of Iran from different climates; of
course, the effects of temperature and wind were also
investigated. For this purpose, four cities of Shiraz, Zanjan,
Hamedan, and Abbar were considered.The estimation of the
amount of cloudiness that affected the voltage, current, and
power of the panel was obtained by checking the thickness of
the cloud in different layers of the sky. The calculation of
radiation emitted on the surface of the panel was undertaken
using the Inishin model in PVLib Python software. The
effects of cloudiness on the output power of the panel were
investigated for each city. According to the results, wind
speed and cloudiness, in addition to the effect of temperature,
have crucial role in the output power of the panel, even in
places where the cloudiness is above 80%.
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Extended Abstract

Introduction

Today, climate change and global warming have
bound human societies to reduce environmental
pollutants caused by fossil fuels. Furthermore,
the existence of endless and renewable sources
of energy such as wind and sun has forced
mankind to use new and clean energies to reduce
environmental  pollutants. Due to the
geographical location of Iran and with the solar
radiation capacity of 1800 to 2200 kilowatt hours
per square meter per year, solar energy has a
special place among the types of new energies.
Therefore, the exploitation of this energy and the
methods and environmental conditions that make
this possible are important. Therefore, finding
proper location by considering environmental
factors, including meteorological factors and air
pollution, is very important. In this study, the
solar radiation received by the solar panel and its
power have been investigated for four cities with
different climates according to the effective
meteorological factors: i.e., solar radiation, air
temperature, cloudiness, and wind speed.

Materials and methods

In this work, PVIib software from Sandia Group
was used to simulate the solar radiation and
photovoltaic model, which was coded in
MATLAB and Python. At the same time, Inshin
model was used to calculate the solar radiation
and output power of the panel. For this aim, in
this software, the Sandia array model includes
five basic equations related to short circuit
current (Is;), maximum power current (1), open
circuit voltage (Vq), current at a point with half
the open circuit voltage (ly), the current at the
point between the voltage corresponding to the
maximum power, and the open circuit voltage
(Ix)- The input data of the above equations were
temperature, air mass function, the angle of the
ridge according to the longitude and latitude of
the location and the wind speed; their output was
the voltage, current, and the energy of the panel.
In the next step, a relation for the amount of
cloudiness was presented according to the
different layers of clouds in the atmosphere; its
effect on the total solar radiation was
investigated. For verification, the output of the
model and the experimental or measured data of
solar radiation, as an example for the city Zanjan
and for different days, were compared, and the

result showed that they match very well.

Result

First, according to the input data of PVLib
software, currents and voltages were obtained as
outputs. Then, with the help of the above
radiation output and solar panel output power,
they were calculated and compared for four cities
of Zanjan, Shiraz, Hamedan, and Abbar with
different climates. In the next step, the effects of
environmental factors such as temperature, wind
speed, solar radiation, and cloudiness on the
radiation and the output power of the panel was
investigated. Then the numerical results and
corresponding graphs for four selected cities
were extracted and compared. Finally, a score
was assigned to each city according to the results
obtained so that they could be prioritized.
According to the above results, it was observed
that there was a direct relationship between
cloudiness and the energy received by the panel.
It was also found that the output power of the
panel decreases with increasing temperature and
decreasing wind speed.

Discussion and Conclusion

Due to the fact that solar panels are made of
metal and delicate materials such as silicon,
sensitive to temperature, the efficiency of the
panel, as expected, decreases with an increase in
the ambient temperature and an increase in the
temperature of the panel. Therefore, considering
the temperature, it can be said that the
mountainous and cool areas have more efficiency
than the hotter areas. The areas with high wind
speed also have more panel output power.
Cloudiness has reduced the radiation received by
the panel, but the interesting result in this case is
that even in areas with cloudiness above 60%,
the energy received by the panel is considerable.
Finally, by summarizing the negative or positive
effects of these environmental variables, it shows
that the efficiency difference of the four selected
cities is only about ten percent different from
each other in terms of efficiency. In terms of
prioritization, according to the effects of the
mentioned environmental polluters, they were
ranked as 1. Zanjan, 2. Shiraz, 3. Hamedan, and
4. Abbar respectively. However, due to the small
difference in terms of efficiency, it can be said
that all four cities photovoltaics are suitable for
use.
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Comparison of solar radiation and cloud cover(1397)
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Comparison of solar radiation and cloud cover(1398)
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Comparison of solar radiation for cloudy and clear sky(1398)
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