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ABSTRACT
The project hinge on charging the battery using thermal energy. By reason of increased population, rural
development, and insufficient resource occurrence, there is a momentous power demand. For the sake of
this demand a proper solution should be taken. To rectify this problem, many ways has been suggested. The
existing solutions are, providing inverter battery which gets charged using the main power supply. Rarely
some uses the solar panel for the same purpose. To this,a solution have been given to get rid of this by using
thermoelectric device which works on the Seebeck effect. By the principle of Seebeck effect, Peltier sensor
converts thermal energy into electrical energy. This energy can be used for charging the battery without the
main supply.
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I. INTRODUCTION
In the current scenario, there is a lot of demand
for the electricity, during increased load. In the
order of reducing this power consumption the
generation of electricity can be more economised by
saving the non-renewable sources like coal, petrol,
diesel etc.,[1].Today’s increasing demand in energy
savingalong with advances in thermoelectric
material qualities and considerably reduced
production cost has promoted the attractiveness of
thermoelectric technologies[2].The Peltier sensor
working by Seebeck effect gives the alternate
solution for charging the battery without the main
supply.By the principle of Seebeck effect, Peltier
sensor converts thermal energy into electrical
energy.The thermal energy can be a solar energy or
exhaust heat energy from thermal power plant.
This process uses renewable energy resource.It is
profitable, eco-friendly and a compact module then
solar panel. The charging of inverter battery is
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mostly done by taking power supply from the
mains.Where the alternating current from the
supply is rectified and given to the battery for
charging. By this process, there is a profusion use
of power.Also solar panel are used for charging the
same inverter battery, in this the light energy is
converted to electrical energy and stored in
battery.This process needs a large investment, the
radiation emitted by this is hazardous to living
organism presented there.
II. THERMOELECTRIC DEVICE
The rudimentary of thermoelectric effect such as
Peltier effect and seebeck effect are used to explain
the conversion of heat energy into electrical energy
or vice versa. Thermoelectric generators using the
seebeckeffect basically work on a temperature
gradient [1]. The thermoelectric power device can
be used to generate electric power from a heat flow,
which is called thermoelectric generator[2]. The

International Journal for Modern Trends in Science and Technology

a

O.Karthikeyan, M.Thamil Vaani, S.Felicia Selvarani, S.Logeshwaran and R.Tamilarasan : Peltier Sensor Based Power
Generation for Domestic Load

use of thermoelectric power generators for
electrical power generation at the low temperature
heat sources is one of the most important energy
sources [1].

Table 1 Properties of the material used in the
simulation

IV. PELTIER MODULE
Fig.1.Fabrication of Peltier module
III. SEEBECK EFFECT
The Seebeck
effect is
the
conversion
of heat directly into electricity at the junction of
different types of wire
𝐸 = −𝑆𝛻𝑇
Where
S is the Seebeckcoefficient (also known as
thermoelectric power), a property of the local
material,
𝛻𝑇
Is
the gradient in
temperature
The Seebeck coefficient may range in value
from −100 μV/K to +1,000 μV/K. (for room
temperature). Good thermoelectric material must
have large Seebeck coefficient.

The Peltier sensor is fabricated by series
arrangement of p-type and n-type material.N-type
semiconductor is bismuth telluride (Bi2Te3) and
P-type semiconductor is antimony telluride
(Sb2Te3).
TEC1 - 12715
TE - Thermoelectric
C1 - Standard size of 1st stage
127 –Couples
15 - Maximum current value

Fig.3.Peltier module

V. PRINCIPLES OF OPERATION

Fig.2.Electron flow in Peltier module
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Five energy-conversation process take place in a
thermoelectric module: conductive heat transfer,
joule heating, peltier cooling/heating, seebeck
power generation and the Thompson phenomenon.
All these process account for the interrelation
between thermal and electrical energies. Following
the first law of thermodynamics, one can express
the energy equilibrium at the both sides of the
thermoelectric modules that are defined as the
absorbing side:
qa= (𝛥𝑇/Θm)+αmTaI-(I2Rm)/2(1)
For the emitting side:
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qe =( 𝛥𝑇/Θm)+αmTeI-(I2Rm)/2 (2)
αm= αN
(3)
Rm = RN
(4)
Θm=Θ/N
(5)
Where qa is heat absorbed at the a-side, qe heat
emitted at the e-side, N number of couples, Ta and
Tc temperatures of (a-) and (e-) sides in K, Θ
thermal resistance of the couples in the direction of
the heat flow, R electrical resistance of the couples,
α seebeck coefficient, and ΔT = (Te-Ta).
It is conventional to leave out the effect of the
Thompson phenomena because it is negligibly
small.
The electrical part of the module is described as an
electrical resistance Rm and an electrical potential
difference V,
V=αmTe-αmTa=αmΔT
The result generated can be improved by
connecting the peltier module in series, parallel
and mixed combination. The output of a single
TEC1-12710 module can generate voltage of 0.18V,
current of 0.93A and power of 0.086W at a
temperature gradient of 10o C. When two modules
are connected in series the voltage of the module
will be twice a single module and while connected
in parallel the current will be 1.2 times the single
module. This above rated values can be varied if
the temperature gradient is changed.

Fig.6. the generated power of single peltier versuscurrent
1Mohms - 10Mohms)

Fig.7. the measured voltage of series-peltier combination versus
current.

Fig.8. the measured power of series-Peltier combination versus
current.

Fig.4.The measure voltage of a Peltier module and temperature in
a hot and a cold side versus time at temperature gradient 5
degrees Celsius.

Fig.9.The measured power of parallel-Peltier combination versus
current.

Fig.5. the measured voltage of single peltier versus current
1Mohms - 10Mohms)
Fig.10. the measured voltage of mixer-peltier combination versus
current.
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Fig.11. the measured voltage of mixed-peltier combination versus
current.

Fig.12.The measured power of mixed-peltier combination versus
current.

VI. EQUVALENT MODEL OF PELTIER DEVICE
Table 2 Thermal to electric analogy

their interconnections. In this way, the equivalent
circuit of the thermo-electrical system of a TEC can
be built as a pure electrical circuit. Table 1 shows
the physical parameters of the thermal system and
corresponding parameters of the equivalent electric
circuit. This system of analogies permits the
equivalent circuit of the thermo-electrical system of
the TEC to be constructed as an electrical network.
Fig. 2 shows the equivalent circuit of the TEC using
the analogies from Table 1, which are based on
equations (1), (2), and (6) for a- and e-junctions [5].
The scheme consists of the Cauer (C-Θm-C)
network, which is normally used in equivalent
circuits to represent conductive heat transfer in
solids [6], supplemented by current sources. The
sources shows Joule heating of the TEC,qj, Peltier
cooling on the heat-absorbing side of the TEC, qpa ,
and Peltier heating on the heat-emitting side of the
TEC, qpe. The electrical part consists of the voltage
source Vs and electrical resistance Rm. All
capacitors have the initial charge IC = Tamb. A
modified equivalent circuit topology of the model,
based on the circuit, with two dependent sources
instead of three and lumped parameters instead of
distributed ones. This new representation is clearly
closer to the intuitive understanding of active
cooling.
VII. BLOCKDIAGRAM

a) Convex Lens
Fig.13. The equivalent circuit of the thermoelectric
device
It is common practice in one-dimensional heat
transfer problems to apply an equivalent electrical
circuit scheme. This approach was adopted in this
study to describe the TEM system in which several
energy types exist. All nonelectrical processes are
described in terms of electrical analogies, and
transformers (or dependent sources) represent
363

This lens is used to concentrate the sun light in one
particular place. This produces the hot surface on
the name printed side of Peltier sensor.
b) Cooling System
The cooling system is provided by using the
Ammonium Chloride to induce the temperature
difference at another side of Peltier sensor.
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c)

Peltier Sensor

According to the Seebeck effect the sensor converts
the temperature difference into electricity by the
flow of electrons.
d) Voltage Regulator
The generated voltage depends on the temperature
difference.so the irregular voltage difference can be
regulated using this voltage regulator.
e) Battery
Generally we use Lead acid battery as inverter
battery. This battery can be used to store the
electrical energy produced by the sensor. The
stored energy can be utilized at any time.

VIII. BLOCK DIAGRAM DESCRIPTION
The rays from the sun are converged by convex lens
over the Peltier sensor. The cooling system provides
the temperature difference in the Peltier. By
seebeck effect the voltage is generated and it is
regulated by voltage regulator. The battery stores
the regulated voltage. Though the inverter the
appliances take the supply voltage.
IX. SIMULATION MODEL OF PELTIER DEVICE

Fig.14.Equivalent circuit

X. SIMULATION OUTPUT OF PELTIER DEVICE

Fig.15.Peltier output in voltage.
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Fig.16.Peltier output in watts.

XI. CONCLUSION
Thus, the project can be concluded as the idea of
the project explained has been analyzed whether it
obeys the principle which has been explained. The
project is on the process and not yet fully
completed.
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