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Abstract

The sun is the world’s sole source of energy. In fact, all of the energy being
used on the earth today is driven from solar energy. Because of the increase in world
energy demand and the threat of global warming; there is a pressing need for the
development of reliable, cost-effective sources of renewable energy. Renewable
energy sources include indirect solar energy such as hydro, wind and direct solar
energy conversion through thermal receivers or photovoltaic. This paper discusses the
parameters that affects on the cell temperature under concentration. Comparison
between fixed modules and solar cells operating under concentration to get the
optimum solution. By increasing the concentration factor one minimizes the area of
the cell .System uses special cell (Fresnel lens and multilayer cells).This cell has large
efficiency and bear high temperature. The economic studies are necessary to calculate
the cost of 1kwh for each case.

Keywords: Photovoltic (PV) system, Concentration Photovoltic (CPV) system,
Multilayer cell, Economics.
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1. Introduction

Most of the energy that is used today is in the form of fossil fuels, which also
originated from the Sun but has been stored in the earth for millions of years. If the
current trends of global energy use and demand continue, the supply of fossil fuels are
predicted to be exhausted within 50-100 years from now [1]. Burning fossil fuels
releases stored carbon into the environment. This disturbs the global carbon cycle and
leads to an increase in atmospheric CO2 levels.Sun beams arrives at Earth about eight
minutes later. The solar energy travels to the Earth at a speed of 186,000 miles per
second (3.0 x 10% meters per second).The speed of light. Solar energy is considered a
renewable energy source. Renewable sources of energy are resources that are
continually renewed by nature, and hence will never run out. Solar power is
considered renewable because the nuclear (fusion) reactions that power the sun are
expected to keep generating sunlight for many billions of years. [2].

1.1 Sun-Earth Geometry
1.1.1 Solar Radiation

The sun is the source of energy on the earth and is a primary factor in
determining the thermal environment of a locality. It is important for engineers to
have a working knowledge of the earth's relationship to the sun. They should be able
to make estimates of solar radiation intensity and know how to make simple solar
radiation measurements.They should also understand the thermal effects of solar
radiation and know how to control or utilize them.

1.2 Sun-Earth Relationships

The solar constant Gsc is the energy from the sun, per unit time, received on a
unit area of surface perpendicular to the direction of propagation of the radiation, at
mean earth-sun distance, outside of the atmosphere, as shown in figure. (1.1)

Solar constant G.-(=1.35 Kw/ m?) is given by [3]

Sun 1.27 = 107" m
7900 mi

Diam. =1.39 = 10" m
=8.84 »x 10° mi

Solar constant

! = 1367 W/m?<
Ggei = 433 Btu/ft® hr

[ = 4.92 MJ/m2 hr

]
1

= 1.485 = 10" m

7 . +1.79%
= 9.3 » 10" mi

Distance is {

Figure: (1.1) Sun -Earth Relationships.
e Radiation: The transfer of energy via electromagnetic waves that travel at the

speed of light. The velocity of light in a vacuum is approximately 3 x 10° m/s.
The time it takes light from the sun to reach the Earth is 8 minutes and 20

[2]



seconds. Heat transfer by electromagnetic radiation can travel through empty
space. Anybody above the temperature of absolute zero (- 273.15 ° C) radiate
energy to their surrounding environment.

o Extraterrestrial Solar Radiation

The solar radiation at the entrance into the Earth atmosphere is known as
extraterrestrial radiation. The intensity of extraterrestrial solar radiation is changelle
because of the change in distance between the Earth and Sun and because of the Sun
activity. The value of this radiation during the course of a year changes in the range
from 1307 (W/m?) to 1393 (W/m?) [4]

e Terrestrial Solar Radiation

Passing through the earth atmosphere and because of dispersing and absorption on
atoms and ions of present gases (oxygen, hydrogen, nitrogen, ozone, carbon dioxide,
etc.) the intensity of solar radiation reduces for 25% — 30%. Solar radiation that
comes to the earth is known as terrestrial radiation [5].

e Global Solar Radiation

Two components of solar radiation come to the Earth surface. One component
comes directly from the Sun [H, (direct solar radiation)] and the other originates from
dispersing of direct solar radiation in the atmosphere [H, (diffuse solar radiation)].
Global solar radiation (Hg) consists of direct and diffuse solar radiation.

Photovoltaic (PV) cells are semiconductor devices that can convert sunlight into
electricity. Photons below a threshold wavelength have enough energy to break an
Electron-hole bond in the semiconductor crystal, which in turn can drive a current in a
circuit. The solar radiation consists of photons at a range of wavelengths and
corresponding energies. Photons with wavelengths above the threshold are converted
into heat in the PV cells. This waste heat must be dissipated efficiently in order to
avoid excessively high cell temperatures, which have an adverse effect on the
electrical performance of the cells.

A solar cell is an electronic device that produces electricity when light falls on it.
The light is absorbed and the cell produces dc voltage and current. The device has a
positive and a negative contact between which the voltage is generated and through
which the current can flow. You connect these contacts to whatever it is you want to
power. Solar cells have no moving parts. Effectively they take light energy and
convert it into electrical energy in an electrical circuit.

Initially solar cells were too expensive to be used in non-space (i.e. terrestrial)
applications.They are a good idea for country areas that have no electricity supply
network, of which there are many in the Developing World, and for maritime
applications. If cells can be made cheap enough (and great efforts are being made to
achieve this) they could even replace our normal methods of making electricity.

[3]



