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In this article, the modelling and implementation of the Agropv
intelligent agricultural system for the optimal use of agricultural land
is discussed. This system was designed in such a way that it is possible
to optimally use agricultural land under photovoltaic panels and
simultaneously use solar energy for the electricity required for
intelligent irrigation management and plant temperature control. This
system was implemented in such a way that the humidity sensor
measured the soil bed and if the soil was dry, it activated the pump
and delivered water to the plant by collecting the surface water stored
on the surface of the panel, and by measuring the pH of the soil, the
required solution was obtained. The advantage of the proposed
method over the existing methods is the use of shading solar panels
on the products to make the plants sweat more but prevent their
evaporation and it is designed with optimal use of solar energy to
illuminate the agricultural environment and supply the electricity
required by two fans. Using a fan to remove dust from the surface of
the panel and another fan to cool the panels led to a decrease in the
temperature of the panel, and also by using the Internet of Things, the
growth speed and quality of the plant improved.
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EXTENDED ABSTRACT

Introduction

Solar farms are one of the most modern and newest ways of producing agricultural
products that provide the possibility of producing agricultural products with high yields on
all days of the year regardless of weather conditions. The construction of such farms is a
definite need of our country due to the serious shortage of water. Many agricultural
products are destroyed due to lack of water or dehydration, which is due to the decrease of
soil moisture and water not reaching the agricultural products on time. One of the ways that
can be used to increase the quality of agricultural products is the use of new and up-to-date
technologies. In this project, using solar panels, in addition to providing electricity, was
implemented to increase the efficiency of water consumption and optimal use of
agricultural land. Smart agriculture can measure soil and air humidity, water level, and
sunlight through sensors and by using artificial intelligence and giving information to help
farmers find the best time to irrigate to save their water resources.

Methodology
Three important factors in the Argopv system will affect agricultural production and
plant growth:
— Temperature
—  Direct sunlight
—  Water requirements
The shade that solar panels created for agricultural land causes the ambient
temperature to decrease during the day and increase during the night. In addition, due to
the increase in water vapour pressure in Argopv systems, the desired place will have more
humidity. Such solutions can allow farmers to grow crops that they could not grow before.
Designing targeted photovoltaic systems with specific light management requirements, in
addition to the work and selection of plant species, can stabilize and improve the
performance of both. The reason for this is that photovoltaic systems can interfere with
shading crops during very dry periods in which product failure is likely to occur. This
method allows farmers to reduce water consumption for irrigation due to the protection of
the photovoltaic system and prevents wind erosion of products. The need for irrigation is
reduced due to little shade and wind erosion. Figure 1 shows the flowchart of this system.
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Figure 1. General system flowchart.

Results and discussion
The advantages of the proposed model are summarized below:
1- By using this system, in addition to increasing the production of agricultural
products with energy storage, the energy needed for various purposes is provided.
2- It is possible to have an energy purchase contract in residential and industrial
settlements that use this system.
3- [Itis possible to feed energy to electricity distribution network operators.
4- Another advantage of the Agrovoltaics system is the reduction of emissions
Figure 2 presents a model of a small-scale Agropv system. This system was designed in
such a way that farmers can easily take advantage of new opportunities to generate
electricity in the fields at the same time as producing agricultural products. Furthermore,
this system allows a suitable level of sunlight to shine on crops and there is sufficient space
for agricultural machinery to operate. Crops, especially those that are resistant to shading
and do not require all the sunlight for photosynthesis, can benefit from this system.

Figure 2. Agropv system modeling.
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Additionally, in this system, a fan was used on top of the panels to remove dust from the
surface of the panels which leads to a decrease in the temperature of the panels and as a
result, an increase in the efficiency of the panels. The illustration below shows the
placement of the fan on top of the panel to remove dust.

Figure 3. Panel cleaning system.

Conclusion

In this research, an Agropv system was modelled and implemented. The advantage of
the implementation of this plan is that, unlike previous research models, the soil moisture
is always controlled by collecting rainwater on the panels and the intelligent irrigation
system. This plan provides the electricity needed to activate the pump by using the solar
power system and with the shade that the solar panels cast on the plants, it leads to cooler
temperatures during the day and night for the plants grown under them. This leads to an
increase in air humidity.

Another advantage of this research is the use of a fan on top of the panels to remove dust
from the surface of the panels. This leads to a decrease in the temperature of the panels and
significantly increases the performance of the system. Furthermore, management solutions
to reduce water consumption using the Internet of Things method can be a part of a
sustainable solution for some problems caused by drought in the country. Overall, taking
into account the guaranteed purchase price of electricity produced per year, assuming a
lifespan of 25 years, and calculating the costs of photovoltaic panels and the construction
costs of the panels, the results showed that the use of the proposed method will attain good
performance and improve the growth of agricultural products significantly.
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