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ABSTRACT

For many years most of the industry in the world has relied on fossil fuels. Fossil fuels are
non-renewable resources. That is, it takes thousands of years to re-create them. Therefore,
this fuel cannot meet all human needs for a long time and will eventually run out. Therefore,
we have to find a suitable alternative to these fuels. Solar energy can be a very good
alternative, especially for future generations. Using this energy is no longer a concern.
Because if the existing energy sources run out, we will have forever renewable energy like
solar. Nor it will have any adverse environmental effects and safety impacts on our health.
Installing solar panels on the roof of the house is very effective in reducing the cost of
consuming electricity and not only increases the value of the home, but also significantly
reduces the carbon dioxide in the air. Solar energy is clean and renewable. In this paper, we
examine the impact of the role of solar panels in terms of profitability on household
economies and value added on housing prices.
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INTRODUCTION

Photovoltaic Energy (Solar Energy) is the
conversion of sunlight into electricity
through a photovoltaic cell, commonly
called a solar cell. A solar cell is a device
for the direct generation of electricity.
These cells are a non-mechanical tool,
usually made of silicon alloy. Sunlight is
made of photons or particles of solar
energy. Solar energy is one of the sources
of free, clean and environmentally friendly
energy [1]. Due to the energy crisis in
recent years, as well as the reduction of
pollution and energy savings and the
control of energy supply and demand, the
replacement of fossil fuels with renewable
energies such as solar energy has become
increasingly important. The sun, as an
endless source of energy, can solve the
problems of energy and the environment
[2]. Unfortunately, cheap energy and high
bank profits both make the cost of solar
power in our country seem unprofitable.
Although they are cost-effective in the

long run and have a significant impact on
reducing air pollution. Photovoltaic
systems are used for both general and
agricultural applications, as either grid-
independent power plants or grid-
connected or stationary grid-connected
systems in small low-power units to
supply the electricity needed for small
calculators to large power systems. Each
square meter of surface that the sun shines
on - in a day without clouds and pollution -
receives about 1000 watts of radiation [3].
The average radiation in Iran is about 950
W/m2. Commercially available solar
panels have an efficiency of about 15 to 17
percent, and given that the entire surface
of a solar panel does not contain energy-
efficient silicone, each square meter of
these panels can have about 100 to 150
watts of energy [4]. It should be noted,
however, that this amount of energy is due
to the sun's perpendicular exposure to the
panel and the angle of the panels should be
adjusted in different seasons of the year.
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Commercial solar panels are generally
above 300 watts. Scientists using
nanotechnology have succeeded in making
cells that absorb 5% of the sun's radiation.
Such production allows us to dramatically
increase the efficiency of our concentrated
solar power [5]. Unlike traditional solar
cells, modern cells produce more energy
by concentrating energy, gathering
sunlight through mirrors and focusing on
heated salts. These heated salts are used to
produce steam and thus to generate
electricity [6]. New technologies can
withstand high temperatures and last for
many years in a variety of environments.
With this technology, developing countries
will be able to build concentrated solar
power plants. In addition, while they will
no longer need extensive repairs in the
short term. The technology is capable of
being merged into existing factories and
rebuilt by clean energy [7].

Solar Energy and Construction

Today, as the world's population grows,
we are witnessing the growth of the
industrial sector. Especially the building
construction industry. On the one hand,
there is an increase in fuel consumption,
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which results in uncontrolled production of
building environmental pollutants, and on
the other hand, lack of compliance with
standards and lack of insulation in many
buildings has led to increased fuel
consumption. Fuel consumption is a result
of technical deficiencies in buildings and
appliances, and the current situation has
worsened  fuel consumption [8].
Discussions and studies regarding the use
of solar energy in building and due to the
large amount of daylight available on
buildings, with the proper reception,
accumulation and distribution of solar
energy can be achieved using minimal
heating or cooling energy through Better
understanding of the properties of
materials led to superior quality in
operation [9]. Discussion of studies and
studies regarding the use of solar energy in
building and due to the large amount of
daylight available on buildings, with the
proper reception, accumulation and
distribution of solar energy can be
achieved with minimal heating or cooling
energy through better understanding of the
properties of materials led to superior
quality in operation [10].
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At present, solar energy is used and used
by different systems for different purposes,
including the following:

1) Use of solar thermal energy for in-
door, industrial and power plants.

2) Direct conversion of sunlight to
electricity by means of photovoltaic
equipment, as well as attention to local
architecture and local climate.

3) Much of the world's raw energy is used
in the building industry, for heating in
winter and in summer for building
cooling.

In fact, energy consumption in buildings,
especially in Iran, is very high in terms of
lack of proper insulation and seam as well
as lack of use of high quality materials or
incompatibility with climate and cultural
conditions. One of the free and accessible
sources of energy in the world is the sun.
Using solar energy to heat consumed water

Transpasent |
packagng | Transparent
_ | thectrode

Transparent packaging

| Electrons
| Transparent slectrode  eeeeeee, v
Actve ma el | é

o External koad
(polymar bland A

Substrate

End view

f &\ y | dlectrode
NS \g . Sutstrate

or heating water to heat a building can
reduce the cost of hot water for residential
homes by about 70% of buildings in each
city by about 60% per year. Solar water
heaters and solar heating and cooling
systems can save a lot of money over the
entire life of the building and can also help
people conserve natural resources and the
environment. There is usually an auxiliary
system in the solar system that can be used
on days when solar energy may not be
sufficient to provide heating. The use of
solar systems is a rational investment and
from an environmental perspective and a
reduction in greenhouse gas emissions is a
rational investment. In hot and dry regions,
the intensity of the radiation and its timing
are very high, so that solar energy in the
form of direct radiation, without special
interference and capture, is almost
annoying for more than 85% days [11-15].
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Fig. 2: Different Layers and Substrates of Solar Panels.

Executive Points on Building Design

[16-18]

Particular attention should be paid to the

design of buildings in hot and dry areas

with regard to climate issues and the use of

solar energy.

1) Preventing unnecessary solar energy
from entering the building, given the
climatic conditions of these areas,

there is usually no problem heating the
building. In a variety of ways,
including insulation such as insulation
of roofs, thick walls or both layers or
dioras with low openings or brackets,
use of double-glazed windows or
completely sun-backed windows to
ward off heat and prevent the intensity
of sunlight.
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2) In designing the climate against intense
radiation, buildings should be designed
so that there is no problem with the use
of heavy materials to adapt to the
climate and nature to cool or keep the
building warm and compared to the
electrical energy consumed in the
building. To achieve comfortable
conditions in the long run is very
small.

3) Making the most of solar energy in
receiving, storing, and converting it
into less sophisticated devices and
tools. Therefore, that the public can
use it easily and this will become a
culture in economic savings.

4) The goal is to reduce energy costs to
create conditions in buildings. For
example, the shell of a building, i.e. the
external surfaces in relation to free
space, plays an important role in this.

Methods of using Solar Cells in the

Building Industry [19-22]

There are two ways to discuss the use of

solar cells:

1) Thermal absorption method, i.e.
receiving, accumulating and
distributing and converting heat to heat
for home heating as well as the
production of hot or consumable water.

2) A photovoltaic method that involves
converting solar energy through cells
and panels into electrical energy for
heating, cooling, and setting up
electrical appliances in buildings that
are powered by electricity.

In the first method, much of the solar
energy received in the building by the
reflection of the sun from the horizontal
and vertical surfaces around and around
the ground and surrounding buildings can
be avoided by changing the color to dark.
Another way to reduce the intensity of
summer heat in dry and humid climates is
to move air and wind around the building
to cool the walls and clear surfaces in the
outer shell of the building to avoid

radiation and also using the canopies on
horizontal and vertical over windows and
openings to create shadows. The amount
of solar energy emitted throughout the
year depends on the intensity and duration
of the radiation, as well as its duration.
Nevertheless, the main purpose is to
prepare the environment for the thermal
equilibrium of the human body and its
environment for human life. In hot and dry
areas during the summer, natural
conditions are far from comfort. Therefore,
ventilation is not suitable both for water
balance and for thermal comfort. The clear
sky makes the nights very cold, so
buildings with thick ceilings and walls are
also heavy materials. It is very useful
because it keeps indoor air at a relatively
constant temperature. The correct way to
do this is to open windows at night to
allow cooler air to enter the building, and
then close them during the day to keep the
cooler in the space until late in the day to
eliminate the heat of the day [23-29].

CONCLUSION

Solar cells can provide the building energy
needed by thermal and photovoltaic
methods. Thermal absorption is used to
supply heating and hot water consumed
through the reception, storage, distribution
and conversion of energy into heat. In this
method the maximum amount of solar
energy is obtained by reflecting light from
the surface of the solar cells, but in the
photovoltaic method, solar energy is
converted into electrical energy and the
electricity needed for heating, cooling and
electrical appliances is provided. In this
paper we review fundamentals of using
solar panels in buildings and assess how
the using of these panels can affect on the
sustainable development of buildings and
cities.
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