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Abstract— The Peltier effect is a type of thermoelectric effect 

that is observed in an electric circuit. It was named after Jean 

Charles Athanase Peltier, the physicist who discovered the 

effect in 1834. Peltier when current is made to flow through 

a   circuit consisting of two different types of conductors, a 

heating or cooling effect is observed at the junctions between 

the two materials. This change in temperature at the junction 

is called the Peltier effect. Peltier elements are commonly 

used in consumer products. For example, Peltier elements are 

used in camping, portable coolers, cooling electronic 

components and small instruments. The cooling effect of 

Peltier heat pumps can also be used to extract water from the 

air in dehumidifiers. A camping/car type electric cooler can 

typically reduce the temperature by up to 20 °C (36 °F) below 

the ambient temperature. Climate-controlled jackets are 

beginning to use Peltier elements. Thermo electric coolers are 

used to augment heat sinks for microprocessors. They are also 

used for wine coolers. A thermoelectric generator (TEG), also 

called a See beck generator, is a solid state device that 

converts heat flux (temperature differences) directly into 

electrical energy through a phenomenon called the See beck 

effect (a form of thermoelectric effect). Thermoelectric 

generators function like heat engines, but are less bulky and 

have no moving parts. However, TEGs are typically more 

expensive and less efficient. Thermoelectric generators could 

be used in power plants in order to convert waste heat into 

additional electrical power and in automobiles as automotive 

thermoelectric generators (ATGs) to increase fuel efficiency. 

Another application is radioisotope thermoelectric generators 

which are used in space probes, which has the same 

mechanism but use radioisotopes to generate the required 

heat difference in 1821, Thomas Johann See beck discovered 

that a thermal gradient formed between two dissimilar 

conductors can produce electricity. At the heart of the 

thermoelectric effect is the fact that a temperature gradient in 

a conducting material results in heat flow; this results in the 

diffusion of charge carriers. The flow of charge carriers 

between the hot and cold regions in turn creates a voltage 

difference. In 1834, Jean Charles Athanase Peltier discovered 

the reverse effect that running an electric current through the 

junction of two dissimilar conductors could, depending on the 

direction of the current, cause it to act as a heater or cooler. 

The project is totally depends on the all the waste heat of 

automobile bodies or for any industrial place which has waste 

heat is observed there this installation can be takes place from 

where amount of the heat can be obtained as per the peltier 

plates installation. And the most important think about this 

concept is to avoid the uses of extra power generation from 

the battery that can be minimize the uses of batteries in 

automobile bodies. It can be also use at boiler also amd 

furnace. The operating range of our project is 120 0c- 180 0c 

which closely to high range which can be generate the up to 

12 volts as per the calculations. The peltier plates are 

connected in series. 
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Objective: The main aim of this project is to develop much 

cleaner noise less cost effective different way of power 

generation method for charging the battery as well as to 

utilization proper only the requirement of usage, which helps 

to reduces the global warming as well as reduce the power 

shortages, load shedding and also we can transfer the portable 

generating unit. In this project the conversion of waste heat 

into generate electricity by using thermoelectric generator. 

Waste may refrigerator heat, vehicle radiator heat, laptop 

heat, even body heat can be used as an input source as a waste 

heat to generate electricity and it can be charged directly 

mobile battery and also stored in a rechargeable lead acid 

battery for further usage. And also waste energy human body 

locomotion also produce electricity body weight locomotion 

of the energy in to electrical energy by using electromagnetic 

induction principle. The control mechanism carries regulator 

circuit etc. and the power saving mechanism carries 

microcontroller relays etc. 

1) Charge the mobile battery where ever waste heat is 

obtained. 

2) Maintain the heat transfer from hot side to cold side 

because of uniform charging mobile battery.  

3) Charge the 12v battery for further usage to converting by 

using inverter to 220v.  

I. INTRODUCTION 

Thermoelectric materials allow for direct electricity 

generation through the See beck effect where a 39 

temperature gradient applied to a circuit at the junction of two 

different conductors produces an 40 electromotive force 

based on the relation Enemy = −𝑆∇𝑇 where 𝑆 is the See beck 

coefficient (or 41 thermopower) (Tritt, 2011). However, the 

use of thermoelectric modules as solid state heat pumps for 

42 heating and cooling applications using the opposite Peltier 

effect is far more common than their use as 43 solid state 

generators (Gerard Campeau, personal communication, April 

11 2014). Peltier modules, with 44 their ability to heat and 

cool with great precision, have proved useful in optical 

equipment, automotive 45 seats, and small consumer 

refrigerators. Other than fuel-burning generators that utilize 

thermoelectric 46 technology to produce electricity 

manufactured by Global Thermoelectric and a few other 

companies, 47 Seebeck generation products are rather 

immature.   

The most common thermoelectric conductor’s 

materials today are alloys of chalcogenides (materials 49 with 

a chalcogen or IUPAC group 16 anion). Specifically, these 

materials are either based on bismuth 50 telluride (Bi2Te3) or 

lead telluride (PbTe). Bi2Te3 can be alloyed with Bi2Se3 to 

form n-type Bi2Te3-xSex and 51 with Sb2Te3 to form p-type 

BixSb2-xTe3. PbTe can be alloyed with PbSe to form p-type 

PbTe1-xSex and with 52 Santé to form n-type Pb1-xSnxTe. 
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PbTe has been used successfully by NASA as radioisotope 

thermoelectric 53 generators (RTGs) but it has not been 

rejected by all current power generation projects because of 

the 54 weak mechanical properties during thermal cycling 

from variable temperature gradient. New material 55 classes 

could allow for waste heat recovery with better efficiency or 

use with higher temperature heat 56 sources. These classes 

include skutterudites, clathrates, Half-Haulers, and oxides 

such as cobaltite’s and 57 perovskites (Tian, Lee, & Chen, 

2013). Other material classes such as silicide’s (LeBlanc, 

Yee, Scullin, 58 Dames, & Goodson, 2014), and tetrahedrites 

(Lu & Morelli, 2013) are primarily considered for their 59 

relatively low cost. These new classes have been the subject 

of a great deal of research but have had 60 limited commercial 

use due to cost, reliability, efficiency, and processing issues 

that prevent them being 61 selected over traditional materials. 

II. BLOCK DIAGRAM 

This section gives the brief description of each component 

used in designing the waste heat to generate electricity By 

using this thermoelectric power generation (TEPG) 

TEC12706 devices shown Whenever heating of one surface 

(waste heat example refrigerator outer surface heat, laptop 

heat, ion box heat, solar radiation heat ,even human body 

heat) is also an input of thermo electric generator. When heat 

is applied one side there will be a continuous electron or holes 

will flow continuously based on the temperature of heat. If 

the temperature is increases the voltage is also increases vice 

versa in such a way that the other side of thermoelectric 

generator is cold because heat transform is uniform then only 

electron will flow and voltage is developed at the output side 

of the thermoelectric generator. 

In this part voltage from the TEG is regulated by 

required voltage for mobile charger, Bike, etc. 

A. TEG Components 

1) Thermoelectric internal elements 

2) Thermoelectric covering 

3) Thermal withstanding   

4) Copper wire 

 
Fig. 1: 

III. CONSTRUCTION OF PELTIER PLATE 

Two unique semiconductors, one n-type and one p-type, are 

used because they need to have different electron densities. 

The semiconductors are placed thermally in parallel to each 

other and electrically in series and then joined with a 

thermally conducting plate on each side. When a voltage is 

applied to the free ends of the two semiconductors there is a 

flow of DC current across the junction of the 

semiconductors causing a temperature difference. The side 

with the cooling plate absorbs heat which is then moved to 

the other side of the device where the heat sink is. 

Thermoelectric Coolers, also abbreviated to TECs are 

typically connected side by side and sandwiched between 

two ceramic plates. The cooling ability of the total unit is 

then proportional to the number of TECs in it. 

 
Fig. 2: 

 
Fig. 3: 

A. Working of Peltier Plate 

It works on the principle of see back effect and the current is 

generated.   When the plate is heated from one side then the 

thermostatic effect is generated and the heat sink takes place 

in the Peltier plate and the heat trans fers from one side to 

another in between the semiconductors silicon, chromium, 

phosphorus chloride, magnise are used for the heat sink the 

heat sink takes place between two different materials which 

produce the emf (electro motive fore) in short voltage. Two 

different materials are used in two side for effective working. 

When the assembly of project is apply practically  on 

the bike silencer  the mounting of casing on the silencer of the 

bike in such a manner all the plates should touch the silencer 

body due to which waste heat can be utilize properly for 

generation of power after locating the casing on the silencer , 

when the bike start the silencer get heated and that heat is 

carried out from engine to atmosphere to the surrounding the 

principle says that if one side is hot and another is cold then 

the emf us generated so the  at the second side the foam is 

used for the cooling process in which the foam contain 
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coolant for long duration of cooling by which the temperature 

difference takes  place and the heat sink obtain at same time 

the emf can be generated . by this type the emf is introduced 

in semiconducting material which are installed in the plate 

and the connection are carried out from the plate for the 

further use. 

 
Fig. 4: 

 
Fig. 5: 

IV. MANUFACTURING OF PROJECT 

All the manufacturing of project is carried out in the 

workshop of collage workshop of Sandip Foundation, Sandip 

Polytechnic Nashik, and the requirement of projects the 

process as follows of fabrications of project are:  

1) Purchasing the material of sheet metal of 40×5.  

2) Cutting the slots of 4×4 for inserting the Peltier plates.  

3) Making the drill of 4 mm diameter with the drilling 

machine.  

4) Welding the tank of 35mm of tank is welded over the 

slotted sheet of ms sheet which has a thickness of 2mm.  

5) making of furnace with the help of spot joint and thin 

sheet metal 40×20cm 

6) Sealing the Tank with the m-seal for avoiding the 

leakage problem.  

7) For protection from the corrosion a black oil paint is 

given to it.  

Over all the manufacturing is done by our self and 

all the necessary precautions are taken during manufacturing 

and the project is self-made   the welding is done by the MS 

rod over the sheet metal. and in the work shop the all parts of 

projects were assembled the manufacturing cost is not 

required for the project due to all the fabrication is done only 

in the workshop under the guidance of Bharate sir who has a 

welding department in our work shop our project 

manufacturing is very simple.  

For all time we Can generate the power from the 

boiler and the furnaces which are mostly used in the 

industries and the manufacturing of the different product and 

there power is most important thing so we had manufactured 

the small furnace for showing our assembly of the plates on 

the furnace. 

A. Design of Project 

1) Dimensions of the Peltier plate is 40mm×40mm with 

thickness 2 mm. with capacity 220°c, five holes are 

generated. 

2) The sheet MS metal has the dimensions of 

400mm×60mm and the plates are inserted by the cutting 

the slots in the MS sheets in the 50mm×50mm with the 

thickness 20 mm in which Peltier plates can be assemble.  

3) Assembly of the tank we have drilled the sheet for wiring 

purpose of drill diameter of 2mm. with the drilling 

machine of drill bit M3.  

4) At the another side we have the tank in which the foam 

with the coolant  has provided for cooling effect .The 

tank is shapes 330mm×40mm  and its sealed with the m-

seal after the drilling the hole and for assembly of the 

plate over the surfaces of the body the hole are generates 

with the M6 diameter.  

5) Following diagram shows the assembly of the tank and 

the MS sheet with the five slots   

 
Fig. 6: 

B. Problem 

Some developing countries and most populated industrialized 

countries (India china Mongolia Korea) etc. have average of 

3 to 10 hours of daily power-cuts because the increase in 

demand of consumer utilization electricity exceeds so that the 

production of electrical energy is lesser then the consumer 

demand. And also shortage of fossil fuel and coal i.e. about 

60% of electricity is generated from fossil fuels. So instead of 

usin fossil fuel we use Peltier module which is easily 

available in markets and easy to install. 

It is also used in automobile sector, like on bike 

silencers, on radiators etc. Mostly bike problem like when 

bike battery is discharge, in traffic it is difficult to blow horn, 

for indicators, for headlights etc. here if we mount the peltier 

module on silencer it produce current which is useful in bike.  

V. LITERATURE REVIEW 

A. Latest Trend about the Project 

The trends about the projects are very interesting in which 

they are assembled with the modern difficulties faced for 

generation of the energy and we know very well about that 

the energy cannot be destroyed it can be transferred for one 
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form to another form.  We decided to work on this problem 

because there were so many energy is wasted in the different 

ways the automobile bodies, furnaces, silencers, exhaust 

chimney etc. 

Our project is deals with the all those problems in 

which the heat can be generated through working medium 

and it can be converted in the usual form of energy which 

deals with minimum input and maximum output and it’s easy 

to installed. 

B. Problems Faced by us During Project 

The main problem was the capacity of the plates  and its 

requirments for generating the current when proper and 

perfect amount of heat and cooling effect is given to the 

peltier plate then the current is generated and all the things 

are open in atmosphere and from this atmosphere the cooling 

effect cannot generating in proper way that was a big problem 

to us and second problems was how to assembled the our 

project casing on the heating element so we designed the 

project assembly such as it easy to assembled over the heating 

body . 

The problem was in the cooling effect generated by 

the    us is not vary much effective as per the requirement so 

we take the element which can soaked the water for long 

period of time due to which the cooling effect remains good 

and the effective result are gain by us. There was also the 

leakage problems which derives all the elements could 

become corrosive so we decided to give colour for avoiding 

the corrosion and for avoiding the leakage we sealed the all 

casing with the m-seal by which leakage is avoided. 

VI. CONCLUSION 

It can be installed in low cost, and produce up to 12 volts 

which is essential for vehicle by utilizing its waste heat 

energy of its silencer. As per the working area it’s also 

suitable for industries and automobile sector at low cost. In 

small input we can generate high amount of electricity. We 

came also use the waste heat for working purpose we are 

getting.     

Present method for electricity generation is 

converting thermal energy into mechanical energy by turbine 

then into electricity by using generator. Burning of these fuels 

causes environmental problem like radio activity pollution, 

global warming. Hence (coal, oil, gas) are the limiting 

resources resulting new technology is needed. The project 

paper is tested and implemented. The system gives the best 

economical pollution free, required energy solution to the 

people. 

Two power generators have been built using TEG 

modules and tested. The power of the first one could reach 

about 500 W (predicted using experimental data) with a 

temperature difference of about 200°C between hot and cold 

sides. 

This work can be used for many applications in 

urban and rural areas where power availability is less or 

totally absence. By making this system generates and charge 

12v which is capable to recharge a mobile. It avoiding 

dependency of grid supply. This is a Promising technology 

for solving power crisis to an affordable extent 

A. Advantage 

 No chlorofluorocarbons (CFC) 

 Temperature control to within fractions of a degree can 

be maintained 

 Flexible shape (form factor); in particular, they can have 

a very small size 

 Can be used in environments that are smaller or more 

severe than conventional refrigeration 

 Long life, with mean time between failures (MTBF) 

exceeding 100,000 hours 

 Controllable via changing the input voltage/current 

B. Disadvantages 

Improper variation of temperature gradient difference may 

damage the TEG, Complex design’. 

VII. FUTURE SCOPE/ FUTURE STUDY SCOPE 

1) It is use in homes and office. 

2) It is use in industries mainly in where the boilers and 

furnace are mostly used. 

3) It is used in automobile section. 

4) In future either we can use peltier plates instead of solar 

plants. 

5) By using thermoelectric generator connecting in series 

/parallel we can generate the power for maximum level 

6) Even body heat also generate the heat that can be 

utilizing by using TEG to generate the power to charge 

the portable equipment like laptop mobile etc 

7) By installed in the vehicle above the radiator means the 

vehicle battery will charge self. 
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