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Abstract. Solar cells generate Electric Uses sunlight Semiconductor devices. They are like processing computer
memory chips. Solar cells primarily Silicon so; it is caused by the sun's rays Absorbs exposed photons. A photovoltaic
cell, commonly referred to as the solar cell, it is exposed to direct sunlight a non-mechanical device that converts
electricity. Some PV cells Converts artificial light into electricity. Solar cells are cell-based cells and are classified into
two types as thin film based cell. What are the disadvantages of Quantitative solar cell? It has a low absorption
coefficient, high cost and high temperature and reduces the efficiency of the cell in Low light conditions. To overcome
these shortcomings Perovskite, high absorption coefficient, Flexible, light weight The thin film consists of a solar cell
and increased performance at high temperatures. The main objectives of this chapter are origin of the Perovskite solar
cell; it is a brief discussion of the features, applications, challenges and future trends.

Keywords: Solar cells, Photovoltaic (PV), Photovoltaic-thermal (PV/T), Cooling photovoltaic cell, Perovskite solar
cells.

1. Introduction

Photovoltaic solar cells are exposed to sunlight Converts directly into solar energy. They are charged differently between the
upper and lower layers Use thin layers of semiconductor materials. The semi-conductive material can be bonded between a
glass sheet and the polymer adhesive. A photovoltaic cell, commonly referred to as the solar cell, it converts sunlight
directly into electricity Convertible non-mechanical device. The solar cell is important device in the conversion of
photovoltaic energy into light energy. Energy conversion involves by in a semiconductor and charge carrier separator
Electron-hole pairs Absorption of light energy. Also called photovoltaic cells Solar cells convert sunlight directly into
electricity. Light voltage converts light into electricity Derived its name from the conversion process. This is called the
photovoltaic effect. Photovoltaic’s is the use of semiconductor materials Converting light into electricity that express
photovoltaic effects, these are physics and light chemistry and electrochemistry. The photovoltaic effect is used
commercially for power generation and photosynthesis. Photovoltaic is the expression of a photovoltaic effect Converting
light into electricity using semiconductor materials, It is studied in physics, photochemistry and electrochemistry. The
photovoltaic effect is used commercially for power generation and photosynthesis. PV conversion capacity is the percentage
of solar energy converted into electricity. Although most commercial panels have an efficiency of 15% to 20%, researchers
have developed PV cells that are approaching 50% efficiency. Absorb photons emitted by the sun Creates the flow of
electrons a photovoltaic battery made of semiconductor materials. Photons at speeds of 300,000 kilometres per second
Elemental particles carrying solar radiation. In the 1920s, Albert Einstein referred to them as "light grains". Perovskite is a
solar cell is a type of perovskite-structured compound; usually a hybrid organic-mineral lead or tin halide based material,
Light is the active layer of the harvest. Perovskite products, methylamonium lead highlights and all mineral cesium lead
highlights, Inexpensive to manufacture and easy to make. Will use these items Solar battery for laboratory level devices
performance has increased from 3.8% in 2009 to 25.7% in 2021. 29.8% of silicon-based tandem cells, Exceeds the
maximum performance achieved at a meeting. So Perovskite solar cells will be advancing rapidly until 2016 is solar
technology. With the ability to achieve higher efficiency and lower production costs, Perovskite solar cells have become
commercially attractive. In major issues and research subjects including their short- and long-term sustainability.

2. Solar Cells

Bilateral Photons from the event of solar cells simultaneously collect albito radiation reaches both before and after a solar
system. Of the monophasic solar cells device collect only the photons that reach the front. Bilateral solar cells since the
1960s have been studied. Its photovoltaic systems Is a new concept for improving energy output. It has been shown that a
50% increase in electrical output Roofing around a block using alveolar magnification and Direct from the surroundings,
Albedo radiation can be achieved by collecting simultaneously. As a result, binary solar cells are compared to Monophonic
cells can increase the energy density of PV cells, at the same time area related costs for PV systems can be reduced. [1] The
other type is Traditional solid-state PV solar cells in development a similar situation has occurred. Based on thin films
Imageless Si, CdTe and CIGS products Analysis of PV devices, DP parameter varies from 5 to 10%, and it signifies a bad
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forecast for the future. On the development of PV solar cells our analysis is GaAs-based PV can be used systematically for
solar cells. GaAs hetero structures, however, are fully functional under high concentrations of solar radiation Indicates a
special event of PV devices. Recently, these cells with an enrichment of 500-suns gave a performance value of almost 40%.
This value will reach 50% in the future. Higher values of the DP parameter in the inset Conventional PV is higher than the
values suitable for solar cells. Organic PV Technology at Johannes Kepler University, Austria including plastic solar design
panels informed reviews of the current status are currently available at the Linz Institute of Organic Found in the latest issue
of Serdar Sariciftci, director of Solar Cells. [2] Plasmon is a free electron oscillation in a conductor; they allow nanoscale
light to be manipulated. To direct and control light at sub-wavelengths the potential of Plasmon is opening up new design
possibilities for solar cells. For the past two years, photovoltaic’s using solar cells to convert sunlight into electricity has
progressed faster than most reliable predictions. Localized Plasmon already has proven the ability of solar cells to increase
efficiency. In cases where the traditional system is not feasible. To propagate Plasmon, parasitic optical absorption in metal
is a significant challenge for both structural and robust optical absorption near high-resilience metal-semiconductor
interfaces. Nevertheless, Plasmonics opens up a whole new world of optics at the sub-wavelength level, which is often not
explored. High-code, non-absorbent conductivity and meta-material plasmonics Both may offer new photovoltaic
possibilities The possible minimum cell thickness by plasmonics not only provides the expected material storage, But like
the hot carrier cell Allows successful implementation of advanced high performance ideas. [3] Most solar cells currently on
the market are based on silicon scales. Also known as first generation technology. As this technology matures, the material
costs, mostly silicon flakes, reinforced low-iron glass sheet And other coatings are increasingly dominated by costs. When
the photovoltaic industry matures This trend is expected to continue. The cost of production increased sharply in 1997 to 500
MW =y, suggesting that the material costs of such modules would exceed 70% of the total production cost. Without
unnecessary complex cell processing this would be advantageous if fabricated, High performance processing lines producing
Solar cells with high energy conversion capacity. Many who work Photovoltaic field, The first generation of silicon-sized
solar panels is coming soon Or later hope that the low cost will be replaced by the ‘second generation’ of thin-film
technology, This includes different semiconductors. [4] In short, Understanding NW / NPL Solar Cells and There has been
significant progress in development. Geometry of NPLs, Tuneable optical absorption and with carrier collection properties
Provides unique opportunity to create new device configurations. For example, light absorption and carrier collection
processes Orthogonalization is achieved by examining radial junctions. This will increase the carrier collection efficiency. In
addition, 3-D geometric structure of NPLs Low optical reflection, so on results in improved absorption. However, with a
large surface / interface area the geometry of NPL cells presents major barriers. Importantly, the choice of material structure
is important. When the surface remodeling ratios are lower than the total remodeling ratios Only NPL cells provide an
advantage. This suggests that Si and GaA are material systems with higher surface restoration speeds. Only when the surface
remodeling ratios are lower than the total remodeling ratios NPL cells provide an advantage. [5] Photovoltaic is radiation
Converting directly to electricity. In photovoltaic systems there are cells that convert sunlight into electricity. Inside each
cell there is a layer of semiconductor material. Light falling on the cell, it creates an electric field across the layers and
conducts electricity. The intensity of the light produced by each cell determines the amount of electrical energy. Research on
semiconductor-based solar cells has been ongoing since the 1960s. Si (pc-Si) of polycrystalline at that time and thin-film
new technology for solar cells means expensive and established to reduce energy input, but increase productivity. PV is
currently the most technologically and commercially advanced technology; It uses solar energy Can generate and supply
short / interim electricity. However, Current PV installations are even smaller and supply Total of the world only 0.1% of
power generation, but according to some market reports PV installations average are growing at an annual rate of 40%. PV
technology existed 5 years ago Halves the unit price. And continuous technological advancement and through research for
performance improvement, the PV course will continue grow at a rapid pace and eventually become the world’s leading
energy supplier. According to a report on global enhanced solar photovoltaic power, PV is projected to provide about 345
GW at 4% by 2020 and 1081 GW by 2030. [6] For practical use, not only the switching capacity but also the life of
Photovoltaic device is important. Stability of organic solar cells mainly active affects the photosynthesis of materials.
However, Organic light-emitting Used in diodes bonding techniques against antioxidants can provide a useful label, But still
requires intrinsic photosynthesis of organic matter. Total heterotrosion solar cells, Organic or hybrid molecular structure,
Nanometric morphology and device properties Are closely related. Therefore, this closely interconnected parameter for
Design of Advanced Organic Solar Cells should is improved simultaneously.
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FIGURE .1 Si solar cell productions
[7] In recent years, in thin-film silicon solar cells we have seen renewed interest around the world. With layer thickness
running in the range of 10-50 Suitable for thin film silicon solar cells being with a light-trap is something everyone knows
they are capable of achieving about 20% efficiency. Also, the thin-film approach reduces material consumption and Provides
major cost benefits based on less stringent requirements for material quality. In many ways, thin-film silicone technology is a
great choice, Because of its single crystal or thick cell analog of polycrystalline Benefit greatly from well-established
technology. The validity of this approach is that it is highly topped; the single-crystal substrate-enhanced epitaxial thin film
has already been demonstrated to achieve an efficiency of more than 16%. This endeavour is in low-cost substrates Device-
quality thin-film silicon fabrication and is directed towards designing and implementing an effective light-engine scheme. By
DOE funded project under PVMT project by Astro Power Corporation Significant progress has been made in this direction.

(8]

3. Photovoltaic (PV)

One of the most widespread technologies in renewable energy production the use of sunlight is the use of photovoltaic
systems that convert electrical energy. This kind of renewable energy technology Eliminates contamination during operation
and reduces the problems of global warming. Operating costs in comparison and reduces maintenance costs to other
renewable energy technologies and provides high energy density, which highlights the benefits of solar photovoltaic (PV)
energy. Proven by PV technology In addition to the many benefits, this alternative system is similar to hail, dust and surface
operating temperatures Has some common problems, this is the performance of the alternative system badly affected. [9] The
biggest incentive for renewable energy is given to solar photovoltaic (PV) systems, which greatly enhances the installation of
this system. Since annual isolation and Ambient temperature does not vary greatly across the country, Areas suitable for
solar power plants have some restrictions based on environmental conditions. However, between urban and rural the price of
land varies greatly and the urban cost index is very high. Therefore, many large factories were built in the countryside,
especially in the waste salt fields of the Yellow Sea and the west-south sea of the peninsula. Apart from hydropower and
some bio fuels, solar power (PV) Wind power is also being commercialized as a renewable energy source. [10] Photovoltaic
generation has increased overseas over the past decade and has become one of the major contributors to the current energy
shift, with solar cells providing about 1.7% of world electricity. Improvements in materials and production processes play an
important role in this development. Nevertheless, photovoltaic are clean; there are many challenges before providing
abundant and cheap energy. To convert organic photovoltaic’s into mature technology, high performance must be consistent
over time. This created static devices in the air and allowed the fictional process to take place in the air. Combustion at
organic photovoltaics is a major problem because it can lead to a 20-60% loss in initial performance. [11] Possible solution
to reduce global warming, Based on renewable energy sources Establishing a new energy infrastructure. Of the various
renewable sources, solar energy is the largest and very practically indescribable. The earth receives 10,000 times more
energy from the sun. Currently commercially available Solar battery technologies, crystal-Si, thin-film Si, CdTe, among
other promising technologies and CulnlxGaxSe2 (CIGS), dye-sensitive, organic and GaAs. [12]

4. Photovoltaic-Thermal (PV/T)

Different types of There are solar families and all absorb the sun’s energy in different ways. These technologies include
photovoltaic, solar voltage (PV / T) and concentrated solar panels. PV panels are mainly used to generate electricity directly
from solar energy, Solar heating technologies use solar energy to generate heat. Electricity is a combination of two or more
PV / T solar panels it uses solar energy to generate both heat and heat. On the other hand, solar panels generate a large
amount of heat Accumulate by capturing and concentrating solar radiation at one point. To generate electricity for these
energy machine jobs, eventually electricity is used more efficiently. [13] Concentration of photovoltaic-thermal technology,
using optical concentrations uses solar energy to increase solar density in cells. CPVT systems for achieving the highest
performance for power utilization and utilization are at the center of continuous research and development. For higher energy
production Increases the concentration ratio in the CPVT format raises many improvements and limitations. Single / multi-
junction semiconductor products, Primary and secondary optical concentrators, CPVT components in the heat receiver
design dipole Shows the effect of temperature on the concentration ratio. To achieve this, single and multiple encounters
there is a theory of the properties of solar cells to understand the dependence of temperature and concentration ratio. [14]
Depending on the operating fluid, PV / T systems can be divided into two types: Air based and liquid based. Liquid based
devices are more efficient than air conditioned PV / T devices and their performance is often comparable to that of
conventional solar heat collectors. On the other hand, air-based PV / T devices show lower installation and maintenance
costs compared to liquid models reduce the risk of leakage and frost. Innovative systems and products have been integrated
and industrialized over the past decades; at the same time theoretical models were developed primarily by academics to
assess their energy potential. A survey of the latest developments and Trends in PV / T technologies, there is research and
development. Although BIPV / T technology has been extensively explored, Impact on the active and passive effects of
building integration, Therefore, there is still a lack of analysis in building energy efficiency. As mentioned in the above
studies, To provide guidelines for conducting comprehensive building performance analyzes aimed at enhancing the
attractiveness of such a system Further BIPV / T system research is required. In fact, in most of the numerical studies
available in the literature, many key features that integrate PV / T devices or are incorporated into the building envelope are
overlooked. Therefore, due to the building integration of PV / T devices in the overall building performance, Researchers are
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encouraged to focus on the analysis of passive effects. For this purpose, the use of appropriate number and predictive models
is also important. [15]

5. Cooling Photovoltaic Cell

PV systems are commercially available, have been widely operated for many years and there are some barriers to the
widespread use of this particular technology. Problems such as limited conversion capacity, high temperature and dust
accumulation are considered important, because they have a significant impact on the performance of PV cells, especially in
areas with hot, humid climates. A wide range of cooling techniques for thermal regulation of PV systems has been explored.
Among the proposed systems, the air of PV systems and Liquid-based cooling is considered a mature technology and has
been extensively tested in practice. In contrast, heat pipe to cool PV cells, phase converters and the use of thermoelectric
devices is still under research and development. [16] Various methods can be used to achieve cooling of PV systems.
However, the optimal cooling solution, PV technology used, Depending on many factors such as the geometric types of
capacitors and the weather in which the computer is installed. The challenges are mainly in hot and humid climates; there the
cells may experience short and long term decay due to high temperature. Cooling systems for PV panels are mainly of two
types namely passive and active cooling. The most commonly used cooling medium for passive and active cooling systems
is air and water. Depending on many factors such as the geometric types of capacitors and the weather in which the
computer is installed. However, the thermal properties of air make it less efficient as a cooling medium. Therefore, in hot
areas from PV absorbers Air conditioning is not exactly suitable for extracting thermal energy. This limits the potential for
heat-waste recovery and indicates that more parasitic power is required to operate the fans to achieve the same cooling
capacity of the water. However, in some situations where water is scarce, air may still be the right choice. Water cooling, on
the other hand, allows it to operate at higher temperatures and allows waste heat recovery to be used more efficiently.
Therefore, air conditioning is in many cases a less favorable option. Many active cooling systems work in conjunction with
passive cooling components. Therefore, the choice of cooling medium depends on the design requirements of the PV system
and the operating conditions of the system. [17] Heat pipe cooling system: A heat pipe is a metal tube with an inner porous
surface that contains a compressible and volatile hot liquid. Furthermore, as a cooling technique, heat pipe cooling is a
passive cooling technique in which the working fluid absorbs heat energy from the cells and transfers it to the water tank
(compressed area), which is a technique for applying heat to the cells. Evaporates the working liquid. The use of heat pipe
for cooling PV cells is very suitable in terms of temperature uniformity, high thermal conductivity and optimal efficiency of
variable heat flux. In general, the heat pipe is made up of three main parts. |I. The evaporative part of any tube is located
behind the cells. 11. Fins used to increase cooling and improve heat transfer in dense areas. I11. Capacitor area connected to
Environmental air by natural convection. [18] Applying sunlight to photovoltaic cells and replacing the resulting expensive
photovoltaic component with low-cost magnifying glasses or lenses is considered a way to reduce the cost of solar power. As
the solar absorption area decreases, more expensive, but more efficient PV cells can be used. However, only a portion of the
sunlight coming into the cell is converted into electrical energy (the typical efficiency value of the concentrating cells is
25%). The remainder of the absorbed energy is converted into thermal energy in the cell and the junction temperature may
rise if the heat is not efficiently dissipated. [19] Based on the cone-shaped air collection tunnel A laboratory-sized cooling
device was designed and then fabricated to cool a photovoltaic (PV) cell. The air collected from the conical tunnel was used
with two targets; at first, it was considered the cooling fluid for the PV cell. Second, it was used to generate electrical energy
through a designed turbine. The great potential of the proposed cooling device in the performance of the PV cell is central to
this study. The results obtained are of both PV cell and turbine power generation shows that the total output power has
increased by 36%. [20]
6. Perovskite Solar Cells

Perovskite solar cells based on organometallic halides represent the emerging photovoltaic technology. Perovskite solar cells
are made from dye sensitive solar cells. In a liquid-based dye-sensitive solar cell system, the absorption of methylamonium
lead halide perovskite on the surface of the nanocrystalline TiO2, first discovered in 2009, produces approximately 3-4%
(PCE) of light current. PCE Perovskite doubled after 2 years by improving coating conditions. However, the liquid-based
Perovskite solar cell receives little attention due to its stability issues, including the instantaneous dissolution of Perovskite as
a liquid electrolyte. In 2012, a long-lasting, stable and high-performance (10%) Perovskite solar cell was developed by
replacing a solid whole conductor with a liquid electrolyte. In 2 years the efficiency has increased rapidly to 18%. Perovskite
solar cells are a promising photovoltaic technology because PCO values of more than 20% are realistically expected using
inexpensive organometallic halide Perovskite materials. In this review, the opto-electronic properties of Perovskite materials
and recent developments in Perovskite solar cells are described. In addition, comments on issues for current and future
challenges are mentioned. [21] Organic-mineral halide perovskite solar cells are the most significant breed in the
photovoltaic field in the current decade and are the best breed to meet the high performance requirement while allowing low
cost solution based production. The first reports of standard solid state solar panels based on CH3NH3PbI3 perovskite in
mid-2012 showed that PCEs of solar cells already exceeded 15%, which is higher than other solution-enabled solar cell
technology. The wide range of structures of efficient Perovskite solar cell device structures led to remarkable semiconductor
materials with excellent electrical and optical properties. [21] The recent arrival of organometallic lead halide perovskite
solar cells has led to the most rapid development in the cell performance of any material in photovoltaic history. The unique
properties of these absorbent layers offer many advantages over optoelectronic applications, which in many ways are derived
from the nature of perovskite lattice. The exclusive use of widely available elements and the ability to shoot through solution
or vacuum-based methods indicate the enormous potential of these compounds to completely redefine materials designed and
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selected for electronic applications. The purpose of this review is to summarize the notable achievements in hybrid
Perovskite filmmaking: 1) film production methods, 2) techniques for changing film properties and 3) cell structure,
performance and development. [22] Metal halide perovskite solar cells are rapidly approaching the ability to compete with
crystal silicon. After 5 years of intensive research, the efficiency of the registered certified Perovskite research solar cell is
22.1% 1, while the silicon cells of the registered certified multi-layer crystal are 21.9%, which is the most commonly used
PV technology. % 3 is approaching and the final performance gains are pressing. Although improvements in Perovskite solar
cell performance can be expected in the next few years, single-junction Perovskite solar cells will always be limited to c-Si-
like performance. Mainstream PV module production costs have been declining rapidly over the past decade, and now the
cost of the module is less than half of the total solar PV installation in utility scale projects. Most non-modular costs referred
to as system balance are the PV area used instead of power generation. Therefore, increasing the overall power output of the
module per unit area, i.e. performance, is the definitive way to reduce the overall cost of electricity generated by the installed
PV. Therefore, we need to develop a strategy and roadmap for making Perovskite solar cells more efficient than c-Si. [23]
Unlike 3D Perovskite devices, 2D layer Perovskite devices are more stable in light soaking and long-term operation and
promote the use of design techniques such as adding metal oxide layers to 3D perovskites and attaching layer 2D perovskite
devices for long-term durability. [25] Perovskite solar cells are our ultimate goal of high efficiency, Low cost, high stability,
non-toxic Character and reproduction. The rapid improvement in performance shows that PSCs have more Power over
conventional silicon solar cells. Their high performance and relative despite the low price, Perovskite products exhibit
random characteristics that have become a major problem that urgently Study and find a solution. Chemical instability can be
dramatic restrict business growth in the future. To understand and address the underlying cause of PSCs decay, three factors
were explored: Air stability, photo stability, thermal stability. For PSC with high stability all of these factors need to be
considered. [26] Perovskite products use earth-heavy components, Have low built-up energies to sediment, Roll-to-roll and
other high volume production Are compatible with the techniques. These features Borovsky solar panels make at a very
affordable price. low terawatt power generation. Comparable to other thin-film photovoltaic’s Improvements in performance
and laboratory-level cell sustainability recently they have transformed the scale of this PV technology into an integral part of
the research center. [27]
7. Conclusion

Photovoltaic is radiation is to convert directly into electricity. In photovoltaic systems inside each cell are layers of
semiconductor material. Light falling on the cell, across the layers creates an electric field and conducts electricity.
Concentration of photovoltaic-thermal technology, Utilizes solar energy to increase solar density in cells using optical
concentrations. The dual functions of PV/T Rather than single Photovoltaic modules Or the use of solar water heaters
Increase the overall solar energy conversion rate. Following that, various researches were conducted to improve its general
performance in the hybrid solar PV / T system. Perovskite solar cells are our ultimate goal of high efficiency, Low cost, high
stability, Non-toxicity and reproduction. Rapid improvement in performance compared to traditional silicon solar panels
Shows that PSCs have high potency.
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