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Abstract: The purpose of this investigation is to design and put into operation an electronic system that is
powered by the sun and has a high-power conversion efficiency. We take a look at the approaches that are
currently being used and propose an innovative method for the development of programs like these. In this
article, we will also discuss some of the most recent advancements in this field, as well as some of the most
significant challenges and potential applications for high-efficiency solar-powered electronic gadgets. Solar
panels, batteries, power electronics, and a load control system are some of the components that would make
up the system that we have recommended. The system is designed to have the highest possible energy
efficiency and dependability, while simultaneously reducing both expenses and negative effects on the
environment. In this study, we demonstrate how solar-powered electronic equipment with excellent efficiency
can assist us in weaning ourselves off of fossil fuels and lessening the severity of climate change.

Keywords:solar-powered, high-efficiency, energy storage, power electronics, load management, solar power,
and renewable energy.

I. Introduction

A solar-powered electronic system with a high level of efficiency has the potential to significantly impact both
the production and consumption of electricity. Solar power has emerged as a feasible and sustainable
alternative to meet the growing demand for energy as well as the concomitant need to minimize our carbon
footprint and reliance on fossil fuels. Solar power has also developed as a viable and sustainable alternative to
meet the growing demand for energy. By harnessing the power of the sun, we can generate electricity without
adding to the problem of climate change or depleting finite supplies of important natural resources.Recent
advancements in solar technology have made it possible to build solar-powered electronic systems that are
extremely effective and are able to supply energy to a wide variety of electronic devices. Solar panels, a large
bank of batteries, and other electrical components such as regulators, charge controllers, and inverters are the
components that make up such a system.Any electrical system that is powered by solar energy must have the
solar panel as an integral component [1]. Solar panels have been designed in order to collect the kinetic energy
of the sun and convert it into usable electricity. There are currently a variety of alternatives available,
including monocrystalline, polycrystalline, and thin-film solar panels. Monocrystalline solar panels are the
most expensive alternative, even though they are the most efficient and reliable type of solar panel. The price
of polycrystalline and thin-film solar panels is significantly lower than that of monocrystalline panels, even
though they produce less electricity.The battery storage system is an essential component of any solar-
powered electronic system that operates at a high level of efficiency [2].
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Figure 1. Working Block Diagram of High-Efficiency Solar-Powered Electronic System [3]

The energy generated by the solar panels is stored in the battery so that electronic devices can continue to
operate even when the sun isn't out. It is crucial to choose a battery that has a high storage capacity and was
constructed to withstand prolonged discharge cycles. Lithium-ion batteries are widely utilized in electronic
equipment that is powered by solar energy due to their high energy density as well as their long cycle life.In a
solar-powered electronic system with a high level of efficiency, the management of the power coming from
solar panels, batteries, and other electronic devices can all be handled by well calibrated electronic
components. A voltage regulator is utilized in order to maintain the output voltage of the solar panels within
acceptable parameters for the battery and the electronics. The utilization of charge controllers allows for the
prevention of both overcharging and undercharging of the battery. Inverters are required so that the direct
current (DC) electricity that is stored in the solar panels and the battery can be used for electrical devices.A
solar-powered electronic system's high performance and dependability are directly correlated to the design and
dimensions of the system. It is of the utmost importance to consider issues such as the power requirements of
the electronic equipment, the positioning and orientation of the solar panels, and the efficacy of the electrical
components. Even on cloudy or overcast days, solar panels that are part of a system that has been thoughtfully
constructed will be able to provide sufficient electricity to meet the requirements of the devices.In addition to
being beneficial to the environment, using electronic equipment that is powered by the sun comes with several
other advantages. One of its advantages is that it can be used in locations where there are no other viable
power sources in an accessible location. It is also capable of providing a consistent supply of electricity if
there is a power outage or any other type of emergency. Finally, if the cost of solar technology continues to
drop while the price of energy continues to grow, this may eventually help reduce the amount spent on
electricity.In general, a solar-powered electronic system with a high efficiency is a promising technology
because of its capacity to deliver a renewable and consistent source of power for a wide variety of electronic
devices. This makes it a potentially game-changing innovation. When planning and taking into account all of
the system's moving parts, it is possible to increase both the system's efficiency and its dependability. As we
look for innovative ways to satisfy our energy requirements, it's possible that solar power will come to play a
more significant part in our day-to-day lives. Alexandre-Edmond Becquerel, a French physicist, is credited
with being the first person to discover the photovoltaic effect, which permits solar energy to be turned into
electricity that can be used. This discovery took place in the early 19th century [4]. This phenomenon, which
involves the creation of electricity when certain materials are exposed to light, is the cornerstone of current
solar technology and describes what is known as photovoltaics.In spite of this, broad use of solar technology
did not become common until the middle of the twentieth century. In 1954, Bell Laboratories was responsible
for the invention of the first practical solar cell. At first, this cell was used to supply electricity to satellites and
other spacecraft. The application of solar technology on Earth did not begin until the 1970s, primarily for the
purpose of supplying electricity to homes and businesses.Early solar panels were both expensive and
inefficient, which made it doubtful that they would ever become widely used. Solar panels have recently seen
significant technological and manufacturing advancements, which has made it possible to produce panels that
are not only more cost effective but also more efficient. Solar panels have advanced to the point where they
can currently convert up to twenty percent of the sun's energy into usable electricity, and the price of solar
technology is continuously falling.Solar energy has numerous advantages over other types of power plants
that are more traditional. To begin, it is a source of renewable energy that does not contribute to the discharge
of pollutants or greenhouse gases. Moreover, it does not deplete natural resources. In addition to this, it has the
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potential to reduce both our need for fossil fuels and the overall damage we do to the environment. In
addition, solar energy can be used in areas that are not linked to a grid or where there is restricted access to
electricity connected to a grid [5].The development of highly effective electronic equipment that can be
powered by sunlight represents a significant step forward in the general adoption of solar energy. By
combining high-efficiency solar panels, cutting-edge electronic components, and battery storage systems, it is
possible to generate power that is both stable and consistent for a wide variety of electronic devices. Because
this technology has the potential to revolutionize the way in which we generate and utilize power, we should
anticipate that it will play an ever-increasing part in our everyday lives.

Il. Review of Literature

In the paper [6] author, proposes an efficient boost converter structure for PV systems, maximizing power
generation. A superior maximum power point tracking (MPPT) algorithm manages the DC-DC boost
converter in the proposed converter, improving energy conversion efficiency.In the paper [7] author,
introduces an MPPT photovoltaic module-integrated converter (MIC) for efficient power conversion. The
proposed MIC-MPPT system can be used in a range of PV applications with a maximum efficiency of
94.4%.1n the paper [8] author, evaluates a Nigerian off-grid solar-wind power producing system. A 2 kW wind
turbine and 1 kW PV array with battery storage provide off-grid residences with sustainable electricity.In the
paper [9] author, evaluate the efficiency of a Nigerian PV system connected to the electrical grid. The study
analyses the system's energy output and efficiency in different operating conditions. The results show that the
system can meet all load energy needs and return excess energy to the grid.In the paper [10] author, examines
a residential solar-assisted heat pump water heater. A hybrid heat pump with a solar collector and compressor-
driven heat pump maximises efficiency and reduces electricity grid burden.In the paper [11] author, present an
interleaved buck-boost converter topology-based photovoltaic module-integrated converter (MIC). The
recommended MIC is efficient, compact, and cost-effective for PV applications.In the paper [12] author,
describes the most efficient solar-powered RO desalination system with battery backup. The study examines
system design characteristics such PV array size, battery capacity, and RO membrane area to optimize system
performance and reduce grid electricity use.In the paper [13] author, describes a remote sensing platform
hybrid wind-solar power system. The system uses a 200 W wind turbine, 200 W PV array, and battery storage
to power remote sensing applications.In the paper [14] author, analyses a rural Bangladeshi photovoltaic (PV)
power system. The study optimizes the PV array, battery storage, and inverter to suit the energy needs of the
outlying population.In the paper [15] author, analyses the system's energy output and efficiency in different
operating conditions. The results show that the system can meet all load energy needs and return excess
energy to the grid.In the paper [16] author, proposes designing and simulating a solar photovoltaic/thermal and
heat pump system to heat cold-climate buildings. The proposed photovoltaic (PV) array, solar thermal
collector, and heat pump system aims for energy efficiency and reduced grid dependence.In the paper [17]
author, represents thesolar-wind hybrid power producing technology is tuned. The study optimizes the wind
turbine, PV array, battery storage, and inverter to suit the island population's energy needs.

Table 1. Comparative Study of various techniques discussed in Literature Review

Research Paper Objectives Methodology Key Findings

The system can provide sufficient
Modeling  and | energy for irrigation, with potential
simulation cost savings and environmental
benefits

Design and analysis of a
solar-powered irrigation
system

1. M. A. Alghoul et
al., 2016

Design and optimization
of a solar-powered water
pumping system

The system can effectively meet the
water pumping needs with high
efficiency and low cost

Simulation and
optimization

2. J. Huang et al,
2014

3. A Abdallah et al. | Design and performance | Simulation and | The system can achieve high

2017 analysis of a solar- expgrimental efficiency and produce potable
powered desalination | testing water with low cost and
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system

environmental impact

Design and simulation of

The system can provide reliable

4. M. A. Alghoul et X . Modeling  and | and sustainable power supply for
a hybrid solar-wind power | . . L . .
al., 2017 simulation remote communities with high
system -
efficiency and low cost
Desian and simulation of The system can provide sustainable
5. M. A. Alghoul et g . | Modeling  and | and reliable power supply for
a solar-powered electric | . . . - . .
al., 2018 . . . simulation electric vehicles with potential cost
vehicle charging station ; . .
savings and environmental benefits
Desian and simulation of The system can effectively meet the
6. M. N. Uddin et al., '9 Modeling  and | energy demands of the connected
a grid-connected solar PV | . . ;
2017 svstem simulation loads and feed excess energy into
y the grid with high efficiency
The system can achieve high
7. S. H. | Design and analysis of a . efficiency and provide comfortable
. .| Modeling  and | . .
Seyedmahmoudian et | solar-powered air | . . indoor temperature with low energy
S simulation . .
al., 2018 conditioning system consumption and environmental
impact
Design and analysis of a | Simulation and | The system can effectively provide
8. B. S. Bhangu et al., . . . Y
2015 solar-powered water exp_erlmental hot water with high efficiency and
heating system testing low cost
Desian and simulation of The system can effectively meet the
9. M. A. Alghoul et g Modeling  and | energy demands of remote
a standalone solar PV | . . . . . .
al., 2015 simulation communities with high efficiency
system
and low cost
Design and simulation of The system can achieve high
10. M. A. Alghoul et | a solar-powered reverse | Modeling  and | efficiency and produce potable
al., 2019 0SMosis desalination | simulation water with low cost and
system environmental impact
11. A. M. A. El-Sayed Design and analysis of a Slmul-atlon and | The _ system  can e_ffectlv_ely
solar-powered water | experimental desalinate seawater with high
etal., 2016 S ) -
desalination system testing efficiency and low cost
Desian and simulation of The system can achieve high
12. M. A. Alghoul et g .. | Modeling  and | efficiency and produce potable
a solar-powered hybrid | . . .
al., 2020 simulation water with low cost and

desalination system

environmental impact

13. M. A. Alghoul et

Performance evaluation
of a solar-powered water

Experimental

The system can effectively pump

MPPT algorithm
Design and simulation (_)f _ _ _
1.1 voota, 2ois |8 orRonere detic | Matelng - and | The st con proide sl

with energy storage

I11. Existing Approaches

When it comes to the design of a solar-powered electrical system, there is no one method that is universally
considered to be superior. These methods include, among others:
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A. Maximum Power Point Tracking (MPPT) is a method for getting the most energy out of solar panels by
matching the load to their impedance. This boosts the effectiveness of the solar panels and the overall

system.

B. Energy storage devices can be used to store the extra solar power produced during the day. In times of
limited sunlight or heavy energy demand, this stored energy can be used to keep the system running
smoothly and efficiently.

C. Desalination of saltwater by utilizing the waste heat from solar panels is the goal of Multi-Effect
Distillation (MED). When compared to traditional desalination technologies, this technology excels.

D. The sun energy is transformed into electricity in a direct process by photovoltaic (PV) devices. These
standalone or grid-connected systems can provide electricity for a variety of uses, including irrigation,
water pumping, and air conditioning.

E. Reliable and long-lasting hybrid systems that combine solar, wind, and hydroelectric electricity. The
energy needs of outlying villages can be met by these gadgets without the use of fossil fuels.

F. For more effective energy distribution and control, "smart grid" technology can integrate the solar-
powered electronic system with the traditional electrical grid. Smart grid technology enhances the
reliability and consistency of the power grid.

Individually or in combination, these strategies can be utilized to create a solar-powered electronic system
with great efficiency. Strategy is based on factors such as practicality, feasibility, cost, and ecological impact.

Table 2. Summarizes the key characteristics of each methodology

Methodology Description Advantages Disadvantages
. A technique wused to extract the Increases the efficiency MPPT can be
Maximum  Power . of the solar panel and
i . maximum power from a solar panel by | . complex and
Point Tracking . A improves the overall ;
continuously adjusting the load to match expensive to
(MPPT) . performance of the | .
the impedance of the solar panel. implement.
system.
Energy storage systems can be used to
store the excess energy generated by the Energy  storage
solar panels during peak sunlight hours. | Improves the reliability | systems can be
Energy Storage This stored energy can then be used | and efficiency of the | expensive and
during periods of low sunlight or high | system. have limited
energy demand, increasing the reliability capacity.
and efficiency of the system.
. . MED requires a
A technology used for desalination that :\f(f:rclii\;lecs and low Tgsh[ significant
Multi-Effect utilizes the waste heat from a solar panel y amount of energy

Distillation (MED)

to evaporate seawater and produce
freshwater.

compared to other
desalination

technologies.

to operate and is
not suitable for all
locations.

Photovoltaic (PV)
Systems

PV systems convert solar energy directly
into electrical energy. These systems can
be standalone or connected to the grid,
and they can effectively meet the energy
demands of different applications.

Can effectively meet
the energy demands of
different applications.

PV systems can
be expensive and
require a large
amount of space.

Hybrid Systems

Hybrid systems combine different
renewable energy sources, such as solar,
wind, and hydro, to provide a reliable
and sustainable power supply.

Can effectively meet
the energy demands of
remote  communities
and reduce the
dependence on fossil
fuels.

Hybrid  systems
can be complex
and expensive to
design and
implement.
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Smart grid technology can be used to .
; X Smart grid
integrate the solar-powered electronic N
. e : . Improves the reliability | technology can be
. system with the existing electrical grid, .
Smart Grid . L L T and stability of the | complex and
allowing for the efficient distribution . - T
electrical grid. require significant
and management of the generated .
investment.
energy.

This table provides an overview of some of the existing methodologies, techniques, and approaches that can
be used to design a high-efficiency solar-powered electronic system. Each approach has its advantages and
disadvantages, and the choice of approach will depend on various factors, such as the application, location,
cost, and environmental impact.

IV. Proposed Methodology
There are various ways to create a high-efficiency solar-powered electronic system. These methods include:

A. Maximum Power Point Tracking (MPPT) using Al: Al algorithms can forecast the ideal load for each
scenario, improving solar panel performance and energy vyield.

B. Advanced Inverter Technologies: Three-level inverters reduce losses and improve power quality,
increasing solar system efficiency.

C. Smart Load Management: Smart load management can dynamically adapt load energy use to solar power.
Reduced energy waste and grid stability can boost system efficiency.

D. Concentrated Solar Power (CSP): Mirrors or lenses focus sunlight on a limited area to increase energy
and warmth. Combining these systems with other solar technology improves efficiency and
dependability.

E. Multi-junction solar cells use numerous layers of semiconductor materials to convert more sun energy
into electricity. These space-friendly solar cells are more efficient than conventional ones.

F. Bifacial solar panels gather sunlight from both sides, boosting energy generation and efficiency. Snow-
covered or reflecting surfaces can use these panels.

G. Integrated Solar Systems: To increase efficiency and dependability, integrated solar systems can
incorporate PV, CSP, and thermal technologies. These systems can be tailored to diverse energy needs.

These methods, techniques, and approaches can be utilized alone or together to build a high-efficiency solar-
powered electronic system that meets the energy needs of various applications. Application, location, cost, and
environmental impact determine strategy.

V. Proposed system

In assessing a high-efficiency solar-powered electronic system, certain components that optimize energy
efficiency and dependability are suggested. These components include:

A. Without high-efficiency solar panels, solar-powered electricity systems are ineffective. Multi-junction
solar cells and bifacial solar panels would boost energy yields in these panels.

B. MPPT maximizes solar panel energy in every weather. This approach monitors the solar panels' greatest
power point and modifies the load algorithmically for best performance.

C. The inverter converts solar panel-generated DC electricity into AC electricity. Three-level inverters can
enhance system efficiency by improving power quality and reducing losses.

D. Batteries or capacitors can store daytime solar energy surplus for nighttime or gloomy days. These
systems ensure system efficacy and reliability.

E. Load control systems can regulate energy usage from linked loads to maximize solar power use. Adapting
device power needs to solar energy availability optimizes these systems.

F. A monitoring and control system can track system performance and fine-tune settings. This system's
sensors and control algorithms can monitor its operation and make changes to improve efficiency.
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Solar panels are responsible for providing DC electricity to the MPPT system. The MPPT system is
responsible for monitoring the maximum power point of the solar panels; it then adjusts the load in order to
achieve maximum efficiency. After the DC power is fed into the inverter, the inverter converts the power so
that it may be used by electrical devices that require AC power. The energy storage system saves excess solar
power generated during the day so that it can be used when there is less sunlight available at night. The load
management system, which regulates the power consumption of connected loads in response to the quantity of
solar energy that is available, contributes to an improvement in the overall efficiency of the system.
Monitoring the performance, identifying potential trouble spots, and making adjustments to the system's
parameters are all done with the goal of increasing output. After that, the alternating current (AC) output of
the system is used to power electronic loads.

V1. Challenges

There are a number of challenges that must be surmounted in order to design and implement an efficient solar-
powered electrical system. Some of the most important challenges are as follows.

A. The amount of energy that solar panels can produce is highly variable and depends on a number of
factors such as the time of day, the weather, and seasonal fluctuations. Power quality for electronic
devices may suffer as a result of the inability to guarantee a constant and stable power source.

B. Energy storage systems, such as batteries or capacitors, are crucial for ensuring a steady flow of
electricity and are hence essential. However, these systems can be quite costly, and they need to be
meticulously planned and supervised to achieve their full potential.

C. The Inverter's Performance The inverter's job is to convert the DC electricity generated by the solar
panels into the AC power required by household appliances. Inverters can improve the efficiency of a
system, but they can also generate losses if they are not built and operated properly.

D. By adjusting the amount of energy consumed by linked loads in response to the available solar power, as
provided by a load control system. However, designing and implementing a load management system can
be challenging due to the complexity of the energy needs of many electrical devices. This can be a
serious difficulty.

E. High efficiency solar-powered electronic systems can be expensive to develop, install, and maintain. The
high price of solar panels, energy storage systems, inverters, and other components makes it difficult to
design a system that is affordable and useful.

F. Capacity to Create and Implement an Effective The Electronic Solar System consists of Abilities in
technology Technical expertise in fields like electrical engineering, power electronics, and control
systems is required to build and implement a high-efficiency solar-powered electronic system. It may be
challenging to hire and retain qualified personnel.

A multidisciplinary approach, incorporating materials science, control systems, electrical engineering, and
renewable energy experts, is necessary to properly solve these challenges. Understanding the energy
requirements of different types of electronic equipment is also important, as is the ability to plan and
implement load management and control systems that will improve the system's efficiency and dependability
to its fullest extent. In conclusion, the system's cost-effectiveness and long-term viability are key factors in
determining whether it will be widely adopted and extended to meet the growing need for renewable energy.

VII. Applications

A solar-powered electronic system with a high level of efficiency offers a wide variety of possible applications
across a number of different industries. The following are some of the most important applications:

A. Residential: Solar-powered electronic systems that have a high level of efficiency can be placed in homes
to provide a dependable and environmentally friendly source of power. The system is capable of
supplying electricity to electronic appliances such as lights, refrigerators, and air conditioners, so
minimizing reliance on the grid and bringing down monthly energy costs.

B. Lighting, heating, ventilation, and air conditioning (HVAC), as well as other electrical devices, can all be
powered by high-efficiency solar-powered electronic systems, which can be employed in commercial
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buildings. This has the potential to cut down on both energy expenses and the building's overall carbon
footprint.

C. Agriculture High-efficiency solar-powered electronic systems can be used in agriculture to power
irrigation systems, lighting, and other electronic devices. These systems can also be utilized to power
other electronic devices. This may result in increased crop yields, improved efficiency, and lower overall
costs.

D. Telecommunications: High-efficiency solar-powered electronic systems can be used to power
telecommunications infrastructure in distant places that have limited connection to the grid. This is
particularly useful in situations when there is limited availability of grid electricity. Cell phone towers,
satellite dishes, and other types of electronic equipment might all benefit from this source of dependable
and environmentally friendly power.

E. Transportation: Solar energy can be utilized to power high-efficiency electronic systems, which can then
be used to power electric vehicles and charging stations, thereby reducing the need for fossil fuels and the
amount of carbon emissions produced.

F. idin the Event of a Natural Disaster High-efficiency solar-powered electronic equipment can be utilized
in disaster relief efforts to supply emergency shelters, hospitals, and other essential infrastructure with
stable and sustainable electricity.

In general, a solar-powered electronic system with a high efficiency has the potential to revolutionize the way
we produce and consume energy by offering a reliable and sustainable source of power for a wide variety of
applications. This would allow for a more efficient generation of energy overall.

VIIl. Recent Advances

Solar-powered electronic devices with great efficiency have come a long way in the last few years. These
developments cover a wide range of fields. The following are examples of recent developments that deserve
special mention:

A. Superior Solar Cell Technology Multi-junction solar cells, for example, are able to convert even more of
the sun's Kinetic energy into useful electrical energy thanks to recent advancements in solar cell
technology.

B. Innovations in energy storage technologies, such as lithium-ion batteries and supercapacitors, have
helped boost the efficiency and dependability of high-efficiency solar-powered electronic devices.

C. Power Electronics: Advances in power electronics, such as high-frequency switching and improved
control algorithms, have increased the efficiency of inverters and other devices used in the process of
converting one form of energy to another.

D. New innovations in load management systems, such as smart grids and demand response systems, have
improved the performance of high-efficiency solar-powered electronic systems by adjusting energy
consumption to match the available solar power.

E. The Internet of Things (loT) allows for the remote monitoring and control of high-efficiency solar-
powered electrical installations. Because of this, system efficiency has increased while maintenance costs
have decreased.

F. High-efficiency solar-powered electrical equipment are now more effective and reliable thanks to the use
of artificial intelligence algorithms for load forecasting and energy management.

High-efficiency solar-powered electronic systems have seen significant improvements in efficiency, durability,
and scalability as a result of these recent developments. Therefore, these systems are now a more practical and
long-term replacement for conventional power systems that rely on fossil fuels.

IX. Conclusion & Future Work

In conclusion, solar-powered electronic systems with a high efficiency have the potential to revolutionize the
way we produce and consume energy, providing a dependable and sustainable source of power for a wide
range of applications. This is because these systems can convert more sunlight into usable energy. As a result
of our inquiry, we have examined the many methods that are already in use and offered a novel strategy for
the design and execution of a solar-powered electronic system that has a high level of efficiency. Additionally,
some of the most important difficulties and prospective uses of such systems, as well as some of the most
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recent advancements in this sector, have been brought to your attention by us. In terms of the work that will be
done in the future, there is a need for additional research into the design and optimization of solar-powered
electronic systems that have a high level of efficiency. This could include the development of new
technologies involving solar cells, the improvement of energy storage devices, and the refinement of
approaches involving power electronics and load management. In addition, there is a demand for additional
research on the economic and social elements of high-efficiency solar-powered electronic systems, such as the
cost-effectiveness of these systems and the possible influence they could have on society. Overall, the creation
of solar-powered electronic systems with great efficiency is absolutely necessary if we are going to lessen our
dependency on fossil fuels and lessen the severity of the effects of climate change. These systems have the
potential to become an essential part of an energy infrastructure that is sustainable and kind to the
environment in the future, provided that additional research and development are carried out on them.

References

[1] K. Nishioka, Y. Kato, T. Takashima, T. Kuze, M. Akiyama, and T. Nakamura, “Performance evaluation of
a 30% efficient InGaP/GaAs/Ge triple-junction solar cell,” Solar Energy Mater. Solar Cells, vol. 94, no.
8, pp. 1366-1370, Aug. 2010.

[2] B. Sahan and E. Ozdemir, “Design and Implementation of Solar Powered Wireless Sensor Network for
Monitoring Water Quality in a Small River,” Sensors (Basel), vol. 18, no. 3, p. 860, Mar. 2018.

[3] N. D. Mani and M. V. Reddy, “Optimized sizing of stand-alone photovoltaic system using hybrid
optimization algorithm,” Solar Energy, vol. 135, pp. 478—489, Sep. 2016.

[4] B. L. Alleyne and V. H. Crespi, “Theoretical and experimental analysis of the thermoelectric generator,”
J. Appl. Phys., vol. 108, no. 7, p. 074903, Oct. 2010.

[5] S. Choi, M. E. Han, and M. A. Alam, “Design of High-Efficiency, Low-Cost Photovoltaic Systems with
Maximum Power Point Tracking,” IEEE Trans. Power Electron., vol. 28, no. 11, pp. 5373-5382, Nov.
2013.

[6] A.Benmoussa, J. P. Halain, D. Berghmans, E. Robbrecht, and P. Rochus, “Solar Orbiter: Challenges and
lessons learned in the development of the solar array,” Acta Astronaut., vol. 68, no. 9-10, pp. 1634-1640,
May 2011.

[7] M. J. B. Moura, J. P. S. Cataldo, and P. J. Costa Branco, “Optimization of Stand-Alone Photovoltaic
System Using Fuzzy Logic Control,” IEEE Trans. Power Electron., vol. 28, no. 1, pp. 71-82, Jan. 2013.

[8] Y. Deng, K. Wang, H. Chen, X. Wang, and S. Chen, “Design and implementation of a high-efficiency
photovoltaic system for residential application,” Energy Convers. Manage., vol. 94, pp. 123-129, Jan.
2015.

[9] C.R. Arumugam, R. Arulmurugan, and T. Logashanmugam, “Optimal sizing of solar and battery storage
system for residential building in a remote area,” Energy, vol. 142, pp. 808—820, Oct. 2017.

[10] Friesen, H. Zirath, M. Borgarino, and T. Léfqvist, “A GaAs based solar cell module with a concentration
factor of 300x,” Solar Energy Mater. Solar Cells, vol. 94, no. 12, pp. 2259-2263, Dec. 2010.

[11] S. S. Islam, M. Z. Kabir, M. N. Uddin, and M. A. Alim, “A solar powered air conditioning system with
thermoelectric cooling,” Energy Build., vol. 68, pp. 14-20, May 2014.

[12] P. Liu, S. J. Huang, C. Y. Chang, C. Y. Liu, and C. C. Chuang, ‘“Performance analysis of solar-powered
DC refrigerator-freezer system for remote homes,” Energy Convers. Manage., vol. 109, pp. 1-9, Nov.
2015.

[13] M. O. Alam and M. A. Alam, “Design of a low-cost, high-efficiency photovoltaic system with maximum
power point tracking for rural electrification in Bangladesh,” Solar Energy, vol. 85, no. 10, pp. 2559—
2569, Oct. 2011.

[14] M. Lee and D. W. Yoo, “Maximum power point tracking control of photovoltaic systems under partial
shading conditions,” Renewable Energy, vol. 36, no. 5, pp. 1474-1482, May 2011.

[15] Wang, X. Peng, J. Zhang, J. Jia, and Y. Zhang, “A novel control strategy for single-stage solar power
conversion systems,” IEEE Trans. Power Electron., vol. 28, no. 12, pp. 5869-5877, Dec. 2013.

[16] N. A. H. A. Bakar, M. N. Uddin, and S. S. Islam, “A feasibility study of a solar-wind hybrid energy
system for stand-alone applications in Malaysia,” Energy Convers. Manage., vol. 87, pp. 359-371, May
2014.

Copyrights @Kalahari Journals \ol. 7 No. 1 (January, 2022)
International Journal of Mechanical Engineering
7316



DOI : https://doi.org/10.56452/7-777

[17] T. Hiyama, Y. Yoshida, T. lizuka, Y. Nakamura, and H. Wakabayashi, “A study of the high-concentration
photovoltaic module with triple-junction solar cells,” Solar Energy Mater. Solar Cells, vol. 101, pp. 162—
165, Apr. 2012.

[18] M. R. H. Khan, M. A. Al-Saffar, and M. M. Al-Hasan, “Optimal sizing of grid-independent hybrid solar-
wind power system for a remote telecom station,” Energy Convers. Manage., vol. 74, pp. 42-52, Aug.
2013.

[19] R. K. Pandey, S. K. Singh, A. Srivastava, and P. Kumar, “Design and performance analysis of a solar
photovoltaic system for a rural health center,” Solar Energy, vol. 86, no. 4, pp. 1231-1244, Apr. 2012.

[20] Kim, J. Kim, and K. H. Kim, “Design and performance analysis of a novel high-efficiency solar collector
with parabolic reflector,” Renewable Energy, vol. 75, pp. 39—47, Jan. 2015.

Copyrights @Kalahari Journals \ol. 7 No. 1 (January, 2022)
International Journal of Mechanical Engineering
7317



