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Abstract

Increasing of demand in the energy sphere and also unprecedented proliferation of environmental
pollutants in the air has pushed human toward the using of renewable energy sources such as
photovoltaic systems. Unfortunately, despite all the efforts made, in the field of photovoltaic systems, still
the usability of this clean and renewable source is skeptical in the world. This paper examines some basic
problems of photovoltaic systems and discusses a few new approaches to reduce some problems of
photovoltaic systems. The proposed approaches have capabilities and difficulties which are investigated in
this study.
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1. Introduction

One of the methods which has been proposed to reduce the environmental issues is the
use of photovoltaic systems as a source of clean and renewable energy [1-3]. Nowadays
following the increasing demand in the energy sphere, many people across the world have
benefited from solar technologies and consistently has been added on the number of panels
installed all over the world [4]. One reason for using this energy can be its easy usability
(compared with wind power stations). It can be said that photovoltaic industry in the world has
the capacity of more than 40 GW in the energy production of the world [5]. Photovoltaic systems
are commonly used in two forms of connected or disconnected from the network. Usually
disconnected from of network can be helpful in remote areas of the network which the cost of
electricity is high for them [6, 7]. Below are mentioned some locations which commonly use
photovoltaic power systems:

1) Construction purposes in the urban construction

2) Tourism locations in remote areas of the network

3) Establishing power plants

4) Agricultural lands as a power supply

Generally the field of solar system can be considered widespread, as the purposes
mentioned above only express a small part of the exploitation of solar panels. Photovoltaic
systems, along with all the benefits that have for power network also consistently have some
problems, which these issues always reduce the amount of using them. Researchers are
always looking to provide new and innovative methods to reduce the problems of such systems.
Since solar panels consistently require a large area for solar energy harvesting, one of the
problems that solar systems are facing is the problem of required land area. This problem
mostly shows itself in power plant purposes, because building a power plant practically takes an
area of few acres without any usability (agricultural, construction, etc.). Another problem that
photovoltaic systems are often facing is excessive warming of the panel's problem. This
problem is observable in reducing the useful life of the panels and also reducing the systems
efficiency with considering of P_V and |_V arrays in a variable temperature [8]. Figure 1
indicates amount of reduction in the output power of panel in the variable temperature.
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Figure 1. P_V diagram for constant exposure of 1 kW / m ” 2 and a change in
temperature of 5° Cto45°C

The other influential problem in this field, is the problem of drop shadow effect on the
solar panel. Due to the direct relation between amounts of exposure received by the panels and
amount of solar electricity generated output, drop shadow is described as a destructive factor
[9,10]. In this paper through proposing of new installation locations, innovative methods to
alleviate the above mentioned problems are presented.

2. The Simulation Of Photovoltaic Systems Based On Physical Behavior

The physical behavior of a photovoltaic cell is very similar to a diode with a P-N link. By
radiating to a link, some energy penetrate into the link and reaches to its P-N link. This causes
that the current creates in the semiconductor. In ideal cells, the wasted current amount is zero.
But in reality, some amount of generated current is wasting. Usually the wasted current with a
parallel resistance (R;z} are placed in connection with ground. This resistor value is usually a
large number. Because in usual, the wasted amount is much lower than the output value. By
applying the above contents, Figure 2 circuit is resulted.
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Figure 2. Circuit model of a photovoltaic system [11]

Current source shown in Figure 2 is a modeling of a produced current that its amount is
based on temperature and environment radiation values [12]. Equation (1) shows its value.

Ii= e+ BT = T (1)

In above equation, G is actual radiation, G,shows reference radiation, T, shows
reference temperature, I.., is short circuit current in T;,, &, condition and &; is current increased
coefficient for the variations per each Celsius degree. As described above, E.; that shown in
Figure 2 represents a path for leakage current I, to ground. The current amount is obtained
through the Equation (2):
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In above equation, I,, panel output current and 1}, is output voltage. The current and
voltage output amount are largely dependent on load resistance value. The output voltage is
largely a non-linear component which this reason should search in diode non-linear

(exponential) functions. The Iy, current value can be obtained from Equation (3):
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Also we can apply KCL rule at the top node, output current relation obtained in the following
way:

bop == ip —Igp 4)

3. Hovering Photovoltaic System

Generally one of the major problems in the construction of any power plant is the
problem of required area for the project. This problem in crowded urban areas can dissuade
energy field investor from doing the project. Also creating of solar buildings (panel installation on
the roof of the building), due to limited space and low efficiency of panels, entails the problem of
power produced shortage required for the domestic use. Another problem is the issue of drop
shadow that as described in the previous section, have an adverse effects on the panel. One of
the proposed solutions for overcoming the above problems is by using hovering systems. In this
respect, some balloons can considered which are fixed to the ground through connecting cables
and held photovoltaic panels hovering. Cable holders have the duty of transferring power
generated in the land as well as fixing balloons. In Figure 2 an example of a hovering
photovoltaic system is shown.

Figure 2. Example of hovering photovoltaic systems

The above method based on eliminating the need for land area is considered as an
effective step in order to reduce the cost of photovoltaic systems. Also the use of hovering
photovoltaic system's balloons can reduce the possibility of drop shadow from the objects
compared with panels' installation on the ground level. In this project along with the photovoltaic
system, wind turbines can also be placed and establish a hybrid photovoltaic - wind hovering
which according to the enormous speed of the wind in sky compared to the ground level, can be
an effective method.

From problems of this approach, the possibility of connector cable rupture and the cost
of establishing balloons, can be noted.
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4. Installation of Photovoltaic System in Transmission Lines

Another proposed method of non-allocating specific land area for photovoltaic power
plant is installation of photovoltaic panels in the transmission cable. This method can also be an
effective manner of reducing the drop shadow effect on the photovoltaic systems and also
removal of land area parameter for the photovoltaic power plant projects. Figure 3 shows an
example of photovoltaic panels installed on the transmission cables.

Figure 3. Photovoltaic panels installed on transmission lines

Of problems this design, weight gaining of transmission lines and the need for insulators
that can withstand the mentioned weight, can be named. It is clear that the prices of these
insulator is more expensive compared to conventional insulators and would be effective on the
ultimate cost of the project. The wind factor also can be effective in this project.

5. Solar Tree

Another idea to use the photovoltaic systems is in the form of solar trees creation in the
city. This artificial trees which their leaves are the solar panels, can be used as a platform for
mobile charging of passengers on the roadsides, parks and also will create a shadow or a place
to relax or car parking. In Figure 4 an example of this solar trees is shown. Due to the simplicity
and applicability of this method, no certain defects was observed in this study for this method.

Figure 4. Example of a solar tree

6. Installation of Potovoltaic Ssystem in Sea Surface

One of the proposed solutions for three issues of required land area, drop shadow and
high temperature which are the major problems of photovoltaic systems is installation of
photovoltaic panels in sea level. By doing so, not only the surface of the earth will not be
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occupied, but the pages placed on the surface of water can be used as a bridge on the water
surface. It is also clear that at sea levels, probability of drop shadow is much less compared to
land surface. Also this approach can lessen increasing temperature of panels and thus reducing
the output power of panels by using the mechanism of sea water and properties of water heat
absorption. Figure 5 indicates an example of a photovoltaic power plant in sea level. Of
problems of this method, environmental problems for fisheries and destruction of the beaches'
natural environment may be named.

Figure 5. An example of a photovoltaic power plant in sea level

7. Conclusion

According to this study, considering the problems of land shortage, drop shadow effect
of buildings and objects adjacent to panels, need to determine modern locations and methods
for extracting energy from photovoltaic systems is undeniable. In this study, Innovative methods
for using photovoltaic systems was explained. Also in each section along with the advantages of
each method, disadvantages were also described. It can be said that for parks, parking lots and
in general municipal purposes, the best approach is using of solar trees and also as large-scale
power plant they can be used with the above types of improved structure.

This paper can be used in creation of low-cost power plants and economical
photovoltaic. In this study, new methods for optimal use of photovoltaic systems was presented
as a proposal and advantages and disadvantages of them were examined. In future studies,
more detailed study for optimization of mentioned techniques is recommended.
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