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Abstract: Solar energy is one of the energy which can berusarious forms like solar heaters, solar cooletes For that
purpose PV panel is required. Each module is mlaieits dc output power under standard test candit(STC) and
typically ranges from 100 to 320 watts. In thisjpobd, photovoltaic panel were used to integrate dhkieaction of light
energy and thermal energy. The need of this pragett study of thermoelectric cooling effect ton@ve heat in the
photovoltaic. The use of thermoelectric coolingtegs improves the power capacity of photovoltaic 294-20% and
enhances the power efficiency of the photovoltgi@t29%-3.37%. Through the combine application ledtpvoltaic and
thermal technologies, the total energy of the di/sygtem can be improved by 37%-60%.
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1. INTRODUCTION

Recently, human being required different typesrargy
demand and which increases rapidly. Due to use of
conventional energy (non renewable energy). Theggne
get crises for useful structure. Due to increasifg
population the energy demand also increases angtpd
of non renewable energy sources get decreasessolae
energy is the renewable energy source and it if/eas
available in nature. It is also the most importamtewable
source energy and it is free from pollution, itoaleelpful

to decrease the green house effects. In this papéar
system is one of the ways to generate electrititgugh
directly of the sun rays, so due to sun energy e&rerate
electricity and heat also. The output of PV systlspends
on solar irradiance, operating voltage due to lagt low
temperature. Electrical energy is one of the coreptsiof
solar energy conversion process. A PV module Heali
conversion efficiency in the overall range of 158 [The
remaining energy is converted into heat and thiat he
increases operating temperature of PV system which
affects electrical power production of PV modul2g The
module temperature increases up to 60 degree & Thi
effects causes on PV module structure and gelifeispan
shorten and lower its conversion efficiency. Soegate
the excess heat from PV module (peltier modulepriter

to enhance the heat transfer from the PV modulereth

effectively reducing the operating temperature and
improving the efficiency of the PV module with thelp

of TE (Thermoelectric) module.[7].Thermoelectric
technology provides alternative to traditional nogth of
power generation, heating/cooling and generatiamfr
waste heat. Thermoelectric module can convert heat
energy into electrical energy directly [2]. A therm
electric element which uses the Peltier effect has
advantages such as Eco-friendliness, simple stejdbhigh
reliability and noiselessness [4]. Thermoelectricdules
can be formed by P and N type semiconductors wéieh
connected in series electrically and parallel tralyn
among two ceramic layers. A TEG is made by heatimg
side and cooling the other side of the thermodtectr
module and connecting a load to the module endtgoin
[5]. The thermoelectric effect is the direct corsien of
temperature differences to electric voltage an@-viersa.
Thermoelectric devices can convert electrical enertp a
temperature gradient. This phenomenon was discogre
Peltier in 1834[6]. The application of this coolingy
heating effect remained minimal until the developimef
semiconductor materials [6].
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2. Related Work
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Now days, thermoelectric power generatior o " =S
technology is one of the clean energy source. Becal a _.-'_.--:-".-'
it is simple and low cost. This technology canabe o ;{{’}'
viable alternative to many non renewable technique pelimye y LTS Fodan e’.-:’:-:';
to produce heat. The conversion of heat into etsdtr es= ;.:“__j'“--.____ g
energy makes it possible that waste heat energy m T RS ; i A
be stored in electrical form. Although the effiaign ik I_:'“--.'_'_'_-:-._;ﬁ;f
of this kind of conversion is low. It has been 2 = Ll Lt

attending because of renewability [1]. Early inHL9t Fig.1: Large area pn junction with temperature
century, Thomas Seebeck discovered that, if a thlerngradient (Wagner, et al; 2005) [1].
gradient establish between two dissimilar condwctor
an electric current will flows. Also the Jean Rsiti In this paper, a new approach to thermoelectricggow
found that the electrical current through the tw@eneration using large area of the pn junctions is
dissimilar conductor’s causes heat in bonding ngdter presented. And which has higher efficiency and lowe
be absorbed [1]. In twentieth century, many studie®ost in compare to other methods of TE power
carried out to find semiconductor materials andaolvhi generation. Initially, we investigate the effect of
are suitable for using two mentioned effects antemperature on the efficiency of a conventionahsol
getting the desired results. There are severaholest cell. Then we also calculate the amount of electric
in energy harvesting in thermoelectric method somgower generation in TE device resulting of waste
of them are low rate, toxicity and limited accees tenergy (heat) in photovoltaic cell and finally adite
chemical elements that are used in it. But somiée efficiency of the hybrid system [1].
advantages are quiet, compact size, light weight,
reliable, simple maintenance requirements and alsb Proposed Methodology
ability to operate in small and large units. Usihgse
generators in solar cells it is very suitable bseaof O The hardware and software setup are used.
harvesting more electrical energy form solar W Hardware setup consists of different
irradiation of the sun [1]. components.

U Observe the voltage drop at high
2.1 An Overview of Solar Cell Model temperature and low temperature also.
O Observe efficiency of the system.
In here we assume a silicon pn junction like sokdt
and that is suitable for examine efficiency of Rlls
in hybrid system. The PV module temperature needs
to be determined by ambient temperature and solar

radiation of the sun. For simplification we assuiimes

the difference of PV module temperature (TM) and N N
ambient temperature (TA) is proportional to radiati TEVFRATUR 1, #0C R0 HDDIPLAY
rate G :( Drews, et al; 2007) [1] ESENSOR ¥ (ONTR
OLLER
TM=TA+CG
VOLTAGE  —»
The coefficient C depends on installation condgion L, e
as shown in fig.(Sauer; 1994). AY
Table 1,3- Parameter ¢ and module temperature TM at
G = 1000 W/m2 and TA = 25 0C as a function of the
integration type of PV system installation(Sauer; SOLARPANNEL —
1994)[1] .
With Pelier
Module
t

Fig. 2: Block Diagram
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setup observe the voltage drop at high temperature

and low temperature and also observation of
3.1 Principle of Solar Energy Generation efficiency.

In the software setup, MATLAB software is used to
Solar panels convert light energy into electricabnderstand the graphical nature of temperature by
energy i.e. volt. Therefore we get dc volt fromasol simulation. For that Embedded C programming is
panel and solar charge controller control dc vali a prefer to use.
current and given to battery for charging and solar
charge control also give the output voltage to load 4. Conclusion

3.2 Peltier History In this paper, we conclude that as the use of
thermoelectric (TE) cooling system improves the
Early 19th century scientists, Thomas Seebeck amabwer capacity of the
Jean Peltier, first discovered the phenomena tteat aPhotovoltaic by 2%—-20% and enhances the power
the basis for today’s thermoelectric industry. S®#b generation efficiency of the photovoltaic by 2.29%—
found that if you placed a temperature gradienvssr 3.37%. Through the combined application of
the junctions of two dissimilar conductors, Elezdti photovoltaic and thermal technologies, the total
current would flow Peltier , on the other handgnergy of the overall system can be improved by
learned that passing current through two dissimile87%—60%. Also the total efficiency depends on type
electrical conductors, Caused heat to be eithettesni of module integration and material type also
or absorbed at the junction of the materials. Iswaassumption of the backside is sufficiently cooladrs
only after mid-20th Century advancements irthat it is at ambient temperature of the system.
Semiconductor technology; however, those practical
applications for thermoelectric devices becam®EFERENCES
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