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ABSTRACT
This paper gives a framework which has multipurpose lighting by using solar and thermoelectric generator.
Hybrid Photovoltaic and thermoelectric structures more suitably changes over sun arranged imperativeness into
electrical essentialness. Two wellsprings of essentialness are used one of the imperativeness is solar, that changes
over splendid light into electrical essentialness and warmth imperativeness which will change over warmth into
electricity. Photovoltaic cells and thermoelectric modules are used to catch and change over the essentialness into
electricity. Furthermore sun controlled thermoelectric crossbreed system is regular welcoming and has no damaging
emission .Solar-thermoelectric cross breed structure grows the general constancy without yielding the way of power
made. This paper gives information about storage of power in battery and utilizing power when it is needed, by
utilizing both solar and thermoelectric generator
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1. INTRODUCTION

Light is critical in regular action for the congruity of typical life. From plants to creatures, from people to
household creepy crawlies, from innovation to science, nothing appears to boost its presence without the accessibility
of light. Indeed the human eye requires some measure of light to work well. Light from the sun is normal and it is
called daylight. This sunlight can serve as a wellspring of sun and heat based power which is changed over to electric
power for both family and mechanical utilization. Solar and heat energy is the generation of electric power from
sunlight. This can be immediate as with photovoltaic (PV) and Thermoelectric generator (TEG) or indirect as with
concentrating sunlight based force. Where the sun's energy is engaged to bubble water which is then used to give
energy. Sun oriented force is a typically discontinuous energy source, implying that while sunlight based force is not
accessible by any stretch of the imagination times, we can anticipate with a decent level of precision when it won't
be accessible. One region of utilization of sunlight based vitality is found in the development of sun based controlled
in emergency lights. This is the hardware that is fundamental to meeting the security necessities of each group in the
21% century.

Nowadays the usage of electronic gadgets is increasing tremendously. The charger with the facility of
generating electrical energy by utilising the sun light and the heat energy is the proposed work. During the day the
sunlight can be utilised by PV module and during night the heat energy can be utilised by the TEG. The previous
work had been done by using either PV module or TEG. The proposed work is designed with both PV module and
TEG by referring the feasibility study (Filippo Attivissimo, 2015).

2. EXPERIMENTAL SETUP
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Figure.l. Block Diagram

PV Module: Photovoltaic (PV) is a technique for producing electrical force by changing over sunlight based
radiation into direct current power utilizing semiconductors that show the photovoltaic impact. Photovoltaic force
era utilizes sun oriented boards made out of various sunlight based cells containing a photovoltaic material. Materials
in the blink of an eye utilized for photovoltaic incorporate mono crystalline silicon, polycrystalline silicon,
amorphous silicon, cadmium telluride and copper indium gallium selenide / sulphide.

Photovoltaic module or sun powered module is a bundled, associated gathering of photovoltaic cells. The
sun powered board can be utilized as a part of bigger photovoltaic framework to create and supply power. Since a
solitary sun powered board can create just a restricted measure of force, most establishments contain various boards.
A photovoltaic framework normally incorporates a cluster of sun powered boards, an inverter, and in some cases a
sun oriented tracker also, interconnection wiring. Electrical associations are made in arrangement to accomplish a
wanted yield voltage and/or in parallel to give a wanted current ability. The leading wires that take the current off
the boards may contain silver, copper or other non-attractive conductive move metals. The cells must be associated
electrically to each other and to whatever remains of the framework.
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TEG Module:
Theory of Thermoelectric Generator:

Figure.2. Thermoelectric Generator Module

A thermoelectric power generator is a solid state device that provides direct energy conversion from thermal
energy (heat) due to a temperature gradient into electrical energy based on “See beck effect”. The thermoelectric
power cycle, with charge carriers (electrons) serving as the working fluid, follows the fundamental laws of
thermodynamics and intimately resembles the power cycle of a conventional heat engine. Thermoelectric power
generators offer several distinct advantages over other technologies : they are extremely reliable (typically exceed
100,000 hours of steady-state operation) and silent in operation since they have no mechanical moving parts and
require considerably less maintenance; they are simple, compact and safe; they have very small size and virtually
weightless; they are capable of operating at elevated temperatures; they are suited for small-scale and remote
applications typical of rural power supply, where there is limited or no electricity; they are environmentally friendly;
they are not position-dependent; and they are flexible power sources. The major drawback of thermoelectric power
generator is their relatively low conversion efficiency (typically ~5%). This has been a major cause in restricting
their use in electrical power generation to specialized fields with extensive applications where reliability is a major
consideration and cost is not. Applications over the past decade included industrial instruments, military, medical
and aerospace, and applications for portable or remote power generation. However, in recent years, an increasing
concern of environmental issues of emissions, in particular global warming has resulted in extensive research into
nonconventional technologies of generating electrical power and thermoelectric power generation has emerged as a
promising alternative green technology. Vast quantities of waste heat are discharged into the earth’s environment
much of it at temperatures which are too low to recover using conventional electrical power generators.
Thermoelectric power generation (also known as thermoelectricity) offers a promising technology in the direct
conversion of low-grade thermal energy, such as waste-heat energy, into electrical power
Charge Controller: The charge controller serves as an interface between the current produced by the module and
the battery charging amid the day. The battery is counteracted from over-present or over-charging by the charge
controller. The charge controller is an electronic circuit including an operational enhancer (associated in comparator
mode), an electronic switch (transistor) and an electromechanical switch (hand-off).
Battery: A Battery is an electric cell or a gadget that changes over concoction vitality into power. It comprises of
two or more cells associated in arrangement or parallel, yet the term is additionally utilized for single cells. All cells
comprise of a fluid, glue, or strong electrolyte and a positive terminal, also, a negative anode. The electrolyte is an
ionic conductor; one of the terminals will respond, delivering electrons, while the other will acknowledge electrons.
Whenever the terminals are associated with a gadget to be controlled, called a heap, an electrical current streams.
Switch: In electrical building, a switch is an electrical part that can break an electrical circuit, intruding on the present
or occupying it from one transmitter to another .The component of a switch might be worked specifically by a human
administrator to control a circuit (for instance, a light switch or a console catch), might be worked by a moving item,
for example, an entryway worked switch, or might be worked by some detecting component for weight, temperature
or stream. A transfer is a switch that is worked by power. Changes are made to handle an extensive variety of voltages
and streams; vast switches might be utilized to separate high-voltage circuits in electrical substations.
Led: These are lights produced using semiconductor materials in the likeness of light radiating diodes such that few
light discharging diodes are joined to yield a led/emergency light. Since the yield of an individual unit in terms of
force is little contrasted with radiant and minimal fluorescent lights, the latest of these lights have inner circuits that
make them work from standard AC voltage. Be that as it may, for this venture, DC lights are to be utilized. Driven
lights offer long life and high productivity, yet with starting high expenses contrasted with fluorescent tubes or lights.
Driven units actually emanate light in a little band of wavelengths, accordingly creating firmly shaded lights. The
shading is a normal for the vitality band hole of the semiconductor material utilized as a part of assembling it. The
complete association of the framework
The System Operation: The solar panel and thermoelectric generator tracks the sunlight and the heat and these both
are used to convert light /heat energy to electrical energy .The output power from solar and TEG is feed to charge
controller, The output from charger controller is feed to battery, The output from the battery given to the switch
which controls the emergency lamp, the electric power is used to charge the battery and the charge controller
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embedded in the emergency light system is used to prevent overcharging of the battery. The photovoltaic cells detect
light and whereas thermoelectric generator detects the heat and generates the energy, the generated energy is stored
in the battery, whenever energy is needed battery delivers the stored energy through.

3. RESULTS

n 1 "
o LM TH Ri | o LMATH R

» e | } At
184004 Loaba 1 Lra | m:.m ani 1501 Lia
. 100 | —_1 00
R 1 | 3 1
ZHW b | ?mn Lols
: |

1 Lag | i Ll 8
Ky = Space - I7F |V 1w | =12V Koy = Spac | % sV W
L R# | T LkE =

L w1 W1

2100 —y | 100 =sv

2 = 2 =

v
=uv

Figure.3. Simulation of Converter circuit

4. CONCLUSION

PV-TEG cross breeds have turned out to be a perfect option power source at destinations where; high
unwavering quality is a vital component, winter sunlight based in isolation vales are low and haven warming is
required. The PV-TEG development t has no emanation and requires less upkeep. Numerous applications have been
accounted for on TEG, for example, the aeronautic trade, vehicle, and waste incineration plants, central heating's
frameworks in frosty city and stove-top generators in remote nation territories, where the PV-TEG can likewise be
utilized. Future work ought to be centre to enhance the effectiveness of cross breed power framework and its cost
diminishment in order to make it more focused.
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