International Journal for Research in Engineering Application & Management (IJREAM)
Special Issue — ICRTET-2018 ISSN : 2454-9150

Efficiency of solar cell

Mrs.D.S.Dhake, Assistant Professor, Dept. of Applied Science, SNJB CoE, Chandwad
dhake.dscoe@snjb.org

Mr.H.P.Shinde Assistant Professor, Dept. of Applied Science, SNJB CoE, Chandwad
Shinde.hpcoe@snjb.org

Abstract - Energy which comes from natural resources such as sunlight, wind, rain, geothermal heat etc. is called renewable
energy. Renewable energy is very important because the non-renewable energy such as petrol, diesel, and fossil fuels are limited.
Solar energy is the most easily available source of energy. Most important it is non-conventional source of energy because it is
non-polluting, clean etc. The influences of temperature and irradiance variations on the different solar cell parameters are
studied. It is useful to understand the effect of temperature and irradiance on the solar cell and module performance, in order to
estimate their performance under various conditions. The efficiency of solar module is directly related with the solar parameter
and therefore solar parameter changes and affects the efficiency of solar module.
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l. Intorduction

Solar cells have seen remarkable improvements since the first issue of the journal Solar Energy Materials in 1979.The
photovoltaic (PV) field has given rise to a global industry capable of producing many gigawatts (GW) of additional installed
capacity per year [1]. The problems with energy supply and use are related not only to global warming but also to such
environmental concerns as air pollution, acid precipitation, ozone depletion, forest destruction, and radioactive substance
emissions. To prevent these effects, some potential solutions have evolved including energy conservation through improved
energy efficiency, a reduction in fossil fuel use and an increase in environmentally friendly energy supplies. Among them, the
power generation with solar cells system has received great attention in research because it appears to be one of the possible
solutions to the environmental problem [2].

Solar Energy is energy that comes from the sun. The energy uses by solar cells that convert sunlight into direct

current electricity. Solar cells are composed of various semi conducting materials. Semiconductors are materials,

which become electrically conductive when supplied with light or heat, but which operate as insulators at low temperatures. When
photons of light fall on the cell, they transfer their energy to the charge carriers. The electric field across the junction separates
photo-generated positive charge carriers (holes) from their negative counterpart (electrons). In this way an electrical current is
extracted once the circuitis closed on an external load. Several factors affect solar cell efficiency. This paper examines the factors
that affecting efficiency of solar cells according to scientific literature. These factors are changing of cell temperature, using the
MPPT with solar cell and energy conversion efficiency for solar cell.

li. Solar Cell Circuit
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FIG. 1.1 The equivalent circuit of the solar cell
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FIG 1.2 A schematic of the layers of a typical PV cell

I11. Solar Cells Efficiency Factors
3.1 Cell Temperature:

As temperature increases, the band gap of the intrinsic semiconductor shrinks, and the open circuit voltage (OC V)

decreases following the p-n junction voltage temperature dependency of seen in the diode factor gkT. Solar cells

therefore have a negative temperature coefficient of OC V (B). Moreover, a lower output power results given the

same photocurrent because the charge carriers are liberated at a lower potential. Using the convention introduced

with the Fill Factor calculation, a reduction in OC V results in a smaller theoretical maximum power max P 71 SC | ['OC V given
the same short-circuit current SC | [8].V As temperature increases, again the band gap of the intrinsic semiconductor shrinks
meaning more incident energy is absorbed because a greater percentage of the incident light has enough energy to raise charge
carriers from the valence band to the conduction band. A larger photocurrent results; therefore, Isc increases for a given
insolation, and solar cells have a positive temperature coefficient of SC | ().

3.2 Energy Conversion Efficiency
A solar cell’s energy conversion efficiency (7, “eta”), is the percentage of power converted (from absorbed light to

electrical energy) and collected, when a solar cell is connected to an electrical circuit. This term is calculated using the ratio of the
maximum power point, Pm, divided by the input light irradiance (E, in W/m2) under standard test conditions and the surface area
of the solar cell (Ac in m2) The efficiency of energy conversion is still low, thus

requiring large areas for sufficient insulation and raising concern about unfavorable ratios of energies required for

cell production versus energy collected [12]. In order to increase the energy conversion efficiency of the solar cell

by reducing the reflection of incident light, two methods are widely used. One is reduction of the reflection of incident light with
an antireflection coating, and the other is optical confinements of incident light with textured surfaces. They showed that the
transformation of the wavelength of light could significantly enhance the spectral

sensitivity of a silicon photodiode from the deep UV and through most of the visible region

3.3 Maximum Power Point Tracking
Currently, the electricity transformation efficiency of the solar cells is very low that reach about 14%. The efficiency

of solar cells should be improved with various methods. One of them is maximum power point tracking (MPPT) which is an
important method. The MPPT operates with DC to DC high efficiency converter that presents
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an optimal and suitable output power When the output voltage of the photovoltaic cell array is very low, the output current
changes little as the voltage changes, so the photovoltaic cell array is similar to the constant current source; when the Voltage is
over a critical value and keeps rising, the current will fall sharply, now the photovoltaic cell array is similar to the constant volt-
age source. As the output voltage keeps rising, the output power has a maximum power point. The function of the maximum
power tracker is to change the equivalent load take by the photovoltaic cell array, and adjust the working point of the photovoltaic
cell array, in order that the photovoltaic cell array can work on the maximum power point when the temperature and radiant
intensity are both changing

lv. Conclusions
This paper examine factors that affecting efficiency of solar cells. These are changing of cell temperature, using
the MPPT with solar cell and energy conversion efficiency for solar cell. Temperature effects are the result of an inherent
characteristic of solar cells. They tend to produce higher voltage as the temperature drops and, conversely, to lose voltage in high
temperatures. The energy conversion efficiency is increased by reducing the reflection of incident light. The function of the
maximum power tracker is to change the equivalent load take by the solar cell array, and adjust the working point of the array, in
order to improve the efficiency. Changing of these factors is very critical for solar cell efficiency. The optimum factors make it
possible to get the great benefits of solar electricity at a much lower cost.
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