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ABSTRACT

Producing non-polluting renewable energy in large scale is essential for sustainability of future develop-

ments in industry and human society. Among renewable energy resources, solar energy takes a special
place because of its free accessibility and affordability. However, the optimization of its production and
consumption processes poses important concerns, essentially inthe affordability issue. This paperinvestigates

several optimization and performance issues regarding solar panel converters using two-axis controlled

solar tracer that has been practically implemented in comparison with fixed converter panels. Results

shown in tables and graphs demonstrate clearly the advantages and disadvantages of the methods. Based

on these results, large scale solar power plants are being suggested to be equipped with similar devices.

INTRODUCTION

Different energy resources that have been used
during human history were based on knowledge
and ability of man to produce; control and transfer
the energy involved. Accordingly, human ability
in energy production from these different sources
has played an essential role in each period of
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history in which one or more sources have been
more essential. Nowadays, rapid development of
the global economy and population increase are
accelerating the consumption of fossil energy;
therefore governments, and human society in
a broader sense, are facing energy crisis issues
all over the world. In addition to political and
economical issues, since fossil fuels are known
as the most severe cause of the environmental
pollution and ecological imbalance, they are in-
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creasingly becomingundesirable resources. These
are considered as essential constraints to social
and economic development and even a serious
threat to human society and national security of
countries. As a result, application of new energy
sources is becoming a global hot issue (Honglian
& Ding, 2011).

Although fossil energy resources are playing
a vital role in current civil and industry issues,
economic analysis shows that continuous rise
in their prices are inevitable in the first decades
after the end of 2010, especially for oil (Azad
& Panahandeh, 2000). Among all replacements
for fossil energy resources, solar energy, as the
oldest and the biggest energy source of the plant,
has been one of the most important choices since
early 1970 (Azad & Panahandeh, 2000). Unlike
some non-fossil energy resources such as nuclear
power, devices and technologies for power pro-
duction from solar energy source are reliable
and available all around the world (Hayashi et
al., 2000; Nakamura, Sakurai, Suzuki, Hayashi,
Enoeda, & Tobita, 2006; Yamanishi et al., 2008;
Song, Huang, & Ni, 2010). Therefore, the general
popularity of these technologies depends mainly
on the economic feasibility and the proper sizing
of the components in order to avoid outages and
ensure quality and continuity of supply.

Photovoltaic (PV) technology has become
one of several promising alternatives for energy
technology (Winter, Sizman, & Vant-hull, 1989;
Markvart, 1994; Sukamongkol, Chungpaibulpa-
tana, & Ongsakul, 2002; Rajapakse, & Chun-
gpaibulpatana, 1994). This endless source of
energy, unlike fossil or nuclear resources which
are associated with environmental risk and are
not trustable in long term, is absolutely clean
and free from any pollution. In a large area of our
planet, the average density of solarradiation which
reaches the earth is more than 2000 KWh/m?. In
these cases, the use of solar energy is not only
necessary butinevitable. The geographical extent
and circumstances, social context, frequency and
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extent of villages, often as a point in mountain
and plain zones are located and also lack of ad-
vanced technology and independent production
and distribution of today’s conventional methods
of energy and many other scientific and technical
reasons should be taken into account to come to a
conclusion whether solar energy can be a reliable
and sustainable resource of energy for a country
or not (Azad & Panahandeh, 2000).

A photovoltaic cell generates electricity from
sunlight. Basically, the electricity is generated
when photons of light are incident on semicon-
ductors, leading to free electrons and holes, which
have negative and positive charges respectively. A
solar panel is capable to absorb solar radiation and
convert them to electricity even for small energy
values (Chow, Handb, & Strachan, 2003). The
most popular semiconductor, photovoltaic cells
is silicon based the silicon element is commonly
found in sand. Photovoltaic cells have at least two
layers of semiconductors. A positively charged
layer of the cell and another negatively charged
one. When the light reaches the semiconductor
layers, electric field in the junction between these
two layers causes direct current (DC) electricity
to be produced. In general, more photons of light
produce more electrical current. Photovoltaic cells
can provide their maximum power output which
can be used for air conditioning of buildings in
hot summer days when electrical air conditioning
systemsrequire a lot of electrical energy, thus help
toreduce average electricity consumption (Wong,
Shimoda, Nonaka, Inoue, & Mizuno, 2008). In
solar thermal power plants, large sun mirrors are
arranged in a line or a point of focus, creating heat
to produce hot vapor pressure to actuate a power
turbine. In areas with long duration sunshine,
higher efficiency of solar thermal power genera-
tion is guaranteed. According to a long term plan,
by 2015 total installed thermal power capacity
would have increased to 5S000MW from current
capacity of 354 MW. By 2020 installed capacity
of power plants based on solar cells is predicted



11 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/a-comparative-study-on-a-built-sun-tracker-and-

fixed-converter-panels/94939

Related Content

Evaluating the Environmental Impact Score of a Residential Building Using Life Cycle
Assessment

Manish Sakhlecha, Samir Bajpaiand Rajesh Kumar Singh (2019). International Journal of Social Ecology
and Sustainable Development (pp. 1-16).
www.irma-international.org/article/evaluating-the-environmental-impact-score-of-a-residential-building-using-life-cycle-

assessment/234387

Does Fattening Pay for Smallholders?: Empirical Results of One-Limit Tobit Model for Cattle
Fattening in North West Ethiopia

Habtamu Yesigat Ayenew (2012). International Journal of Sustainable Economies Management (pp. 20-
31).

www.irma-international.org/article/does-fattening-pay-smallholders/69954

Economic Diversification and Inclusive Growth in Nigeria: Does Institutional Quality Matter?
Amaka G. Metu, Chekwube V. Madichie, Uchenna N. Anyanwu, Chris U. Kaluand Okezie A. lhugba (2021).
Handbook of Research on Institution Development for Sustainable and Inclusive Economic Growth in Africa
(pp- 90-108).

www.irma-international.org/chapter/economic-diversification-and-inclusive-growth-in-nigeria/266978

Framework for Sustainable Transformative Learning: Promoting Changes for Sustainability
Lisiane Celia Palmaand Eugénio Avila Pedrozo (2022). International Journal of Social Ecology and
Sustainable Development (pp. 1-17).
www.irma-international.org/article/framework-for-sustainable-transformative-learning/298336

Intelligent Technologies for Excellency in Sustainable Operational Performance in the
Healthcare Sector

Suchismita Swain, Peter Oluwatosin Oyekolaand Kamalakanta Muduli (2022). International Journal of
Social Ecology and Sustainable Development (pp. 1-16).
www.irma-international.org/article/intelligent-technologies-for-excellency-in-sustainable-operational-performance-in-the-
healthcare-sector/313963



http://www.igi-global.com/chapter/a-comparative-study-on-a-built-sun-tracker-and-fixed-converter-panels/94939
http://www.igi-global.com/chapter/a-comparative-study-on-a-built-sun-tracker-and-fixed-converter-panels/94939
http://www.irma-international.org/article/evaluating-the-environmental-impact-score-of-a-residential-building-using-life-cycle-assessment/234387
http://www.irma-international.org/article/evaluating-the-environmental-impact-score-of-a-residential-building-using-life-cycle-assessment/234387
http://www.irma-international.org/article/does-fattening-pay-smallholders/69954
http://www.irma-international.org/chapter/economic-diversification-and-inclusive-growth-in-nigeria/266978
http://www.irma-international.org/article/framework-for-sustainable-transformative-learning/298336
http://www.irma-international.org/article/intelligent-technologies-for-excellency-in-sustainable-operational-performance-in-the-healthcare-sector/313963
http://www.irma-international.org/article/intelligent-technologies-for-excellency-in-sustainable-operational-performance-in-the-healthcare-sector/313963

