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Abstract— In recent years, global warming and restrictions 

on the use of energy sources have increased the 

environmental problems of emissions. In the sector too, most 

costs are due to energy (electrical and thermal), labor and 

materials. But among these, energy would be related to the 

ability to manage costs or possible cost savings, and therefore 

energy management will help reduce costs. The possibilities 

of the contribution of thermoelectric systems to "green" 

technologies, especially for the recovery of waste heat from 

the industry that exhausts combustion gases. The result is 

extensive research into green technologies that produce 

electricity. If techniques for recovering waste heat, such as 

the thermoelectric generator (TEG), is being developed. Its 

implementation in the automotive industry is carried out in 

many ways. Previous research shows that TEG is useful as a 

method for collecting waste heat. Because of the different 

advantages of thermoelectric generators, they have become a 

promising alternative to green technology. The 

thermoelectric generator converts the remaining energy 

directly into electrical energy, where it is not necessary to 

take into account the costs of the thermal energy input. The 

application of this technology can also improve the overall 

efficiency of energy conversion systems. Although the TEG 

outputs are low with the available techniques, feasible 

electricity can be generated as a result of waste heat emitted 

by the machine (operation of the internal combustion engine). 

The applications of this green technology in the direct 

conversion of waste-heat energy into electrical energy. This 

paper presents a background on the basic concepts of 

thermoelectric power generation and the recent patents on 

thermoelectric power generation with its important and 

relevant applications for waste heat thermal energy are 

review and discussed. 
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I. INTRODUCTION 

As mentioned in the title, this system will prove to be an 

effective alternative for generating the desired energy 

extraction from the residual energy. According to the law of 

energy conversation, energy cannot be created or destroyed, 

it will be transformed from one form to another, but during 

the transformation there is a loss of energy. In our system, we 

will use this energy efficiently, that is, one of the vehicles 

used every day is our private car. Therefore, since most 

vehicles use internal combustion engines, it produces 

considerable heat and disperses into the environment. We 

have proposed a system with a thermoelectric generation 

technique in which direct energy transducers are used that 

produce electrical power proportional to the heat difference 

around the transducer. Basically this transducer is working on 

the principle of the thermocouple technique in which it states 

that there is always a difference between the union of a 

material made with combined elements, so that this difference 

in temperature causes the electron to flow between the two 

supported joints at different temperatures The energy 

generated in terms of voltage is sent to the load pumping 

circuits which increases the current for an additional 

operation towards the useful use of energy. To improve 

efficiency and use, a next generation module is implemented 

that generates the different forms of voltage to drive and meet 

our daily needs, such as mobile loading, home dome and 

lighting. 

 The present invention relates to the internal 

combustion engine. Among all research directions, waste heat 

recovery (WHR) is the most worrying, due to widespread 

existence and high access to adequate resources. According 

to the Office of Energy Efficiency of India, the benefits of the 

JRC include reducing consumption and costs of the process, 

reducing contamination and the size of the equipment, as well 

as reducing the consumption of auxiliary energy. While there 

are a number of devices to comply with WHR, the 

thermoelectric generator (TEG) has been used in most 

automotive applications. A thermoelectric power generator is 

a solid device that wastes thermal energy into electrical 

energy that works in reverse and peltier effect. 

A. Problem Identification 

For Problem Identification We Follow the Following Points 

 Developing Voltage 

 Circuit Making 

 Temperature control 

B. Problem Objective 

The main objective of this project is to develop a much 

cleaner, less expensive noise and a different method to 

generate energy to charge the battery, as well as for the 

correct use of the usage requirement, which helps reduce 

global warming and reduce lack of power, loss of load and 

we can also transfer the portable generation unit. In this 

project, the conversion of waste heat into the production of 

electricity through the use of a thermoelectric generator. The 

debris can heat the refrigerator, heat the vehicle's radiator, can 

be used as a power source as waste heat to generate electricity 

and can be loaded directly into the mobile battery and also 

stored in a rechargeable lead-acid battery for later use. 

 Charge the mobile battery with residual heat 

 Maintain heat transfer from the hot side to the cold side 

due to the uniform charge of the mobile battery 

 Charge the 18 V battery for use after conversion using a 

230 v inverter 

 The increasingly global problem in relation to the 

rapid development of the economy and the relative scarcity 

of energy, waste heat deriving from the exhaust of internal 

combustion engines and environmental pollution have been 

more recently emphasized. Of the total heat supplied to the 

engine in the form of fuel, about 30-40% becomes useful 

mechanical work; the residual heat is expelled into the 
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environment through the exhaust gases and engine cooling 

systems, which causes an increase in entropy and serious 

environmental pollution, so it is necessary to use the residual 

heat to perform a useful job. The recovery and use of waste 

heat not only saves fuel (fossil fuels), but also reduces the 

amount of waste heat and greenhouse gases buffered into the 

environment. The purpose of the document is to convert this 

residual thermal energy into useful electrical energy that can 

be used for other useful jobs. In the document, the TEG 

device is used to convert this residual heat into useful 

electrical energy. 

II. LITERATURE SURVEY 

This system starts from a thermal electric energy generator 

which generates the electricity and supplied to the dc-dc boost 

circuit which then connected to charger for battery charging 

with tickle charging technique to feed up battery in very short 

time. In order to maintain the temperature difference between 

hot junction and reference cold junction an aluminum fin heat 

sink is mounted on the cold side with cooling fan assembly 

for the demonstration at local level. In real implementation of 

vehicle system this cooling mechanism will be linked to the 

engine cooling system of vehicle. Also the battery health 

monitoring system is included in circuit. On the output side, 

battery protection circuit is used to prevent the deep discharge 

by the load to ensure long battery life. As suggested in the 

system for daily life utilization, we have incorporated the 

inverter circuit for generation of 230 Volts ac mains ac supply 

to drive ac load. 

 At the same time USB charging ports are provided 

for smart phone charging directly to avoid ac-dc conversion 

losses from normal plug-in mains charger. This charger is 

considered to be one of the important parts as, we all use 

smart phones now a day generally consumes near about 900 

Watts a month. So this system will help us to reduce that 

unnecessary wastage of the energy. With the same 

consideration of conversion losses in mobile chargers we 

have deployed a dedicated dc lightening source which can 

drive the dc lightening source directly. So all this design 

increases the overall efficiency of the system 

III. BLOCK DIAGRAM & DESCRIPTION 

 
Fig. 1: Block Diagram of Project 

A. Description 

As shown in diagram above a system starts from a thermal 

electric energy generator which generates the electricity and 

supplied to the dc-dc boost circuit which then connected to 

charger for battery charging with tickle charging technique to 

feed up battery in very short time. In order to maintain the 

temperature difference between hot junction and reference 

cold junction an aluminum fin heat sink is mounted on the 

cold side with cooling fan assembly for the demonstration at 

local level. In real implementation of vehicle system this 

cooling mechanism will be linked to the engine cooling 

system of vehicle. Also the battery health monitoring system 

is included in circuit. On the output side, battery protection 

circuit is used to prevent the deep discharge by the load to 

ensure long battery life. 

 As suggested in the system for daily life utilization, 

we have incorporated the inverter circuit for generation of 

230 Volts ac mains ac supply to drive ac load. At the same 

time USB charging ports are provided for smart phone 

charging directly to avoid ac-dc conversion losses from 

normal plug- in mains charger. This charger is considered to 

be one of the important parts as, we all use a smart phone now 

a day generally consumes near about 900 Watts a month. So 

this system will help us to reduce that unnecessary wastage 

of the energy. 

 With the same consideration of conversion losses in 

Mobile chargers we have deployed a dedicated dc lightening 

source which can drive the dc lightening source directly. So 

all this design increases the overall efficiency of the system. 

A.  Thermoelectric Generator 

 Figure 2 shows a schematic diagram illustrating the 

components and regulating the one-phase generator's thermal 

power. As shown in Figure (2), it is composed of two ceramic 

tiles (substrates) that serve as a base, which provides 

mechanical integrity and electrical insulation for type n 

(heavy doped to generate excess electrons) and type p (many 

doped) to create holes in excess) semiconductor 

thermoelectric elements. In thermoelectric materials, energy 

carriers. Ceramic tiles are usually aluminum (Al2O3) but 

when large lateral heat transfer is required, the materials are 

desirable with a higher thermal conductivity (eg aluminum 

nitride). 

 
Fig. 2: Thermoelectric Generator 

 Semiconductor Thermocouples (PbTe based eg 

silicon-germanium links of lead telluride) located between 

the ceramic tile are thermally connected in parallel and 

electrical to the series to form a thermoelectric device 

(module). More than one pair of semiconductors usually 

accumulate together to form a thermoelectric module in the 

module and a pair of thermal elements is thermo element. 

Connections connecting heat elements between hot and cold 

tiles are interconnected with highly conductive metal strips 

(eg copper) as shown in Figure (2). Modules contain 3 to 127 

thermocouples. There are polygonal thermal devices 
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designed to meet the needs of great temperature differences. 

The multifaceted thermal modules can be up to 20 mm in 

height, depending on the number of stages. 

 
Fig. 3: Schematic Diagram Showing Components and 

Arrangement of a Typical Single-Stage Thermoelectric 

Generator. 

B. Actual Area of Working 

The main objective of energy conversion is conversion into 

three locations, mainly exhaust pipe (EGP), recirculation of 

exhaust gas cooler (EGR) and retarder. The most important 

factors for the quality of waste heat are power density and 

temperature range. EGP is the goal of most research related 

to recovery of waste heat from cars. The exhaust system 

contains a large part of the residual heat in the vehicle. The 

flow of gas in the exhaust pipeline is relatively stable. TEG 

exploit the heat of the exhaust gas for operation. With 

discharge temperatures of 973 K or more, the difference in 

temperature between the exhaust side on the hot side and the 

refrigerant on the cold side is close to 373 K. This difference 

in temperature can generate 100-500W of electricity. 

 
Fig. 4: TEG Which Uses the Heat of the Exhaust Gas 

 Based on cooling water, even if the temperature is 

the lowest system can be high enough to produce significant 

electricity for use in the vehicle when TEG binds. The main 

advantage of the EGR gas is the great difference in 

temperature. Since the EGR gas comes directly from the 

cylinders, the temperature is in the range of 820 K-1050 K, 

which is similar to the exhaust manifold. Considerable 

amount of heat 

 In power plants and other industries there are many 

fumes produced that have a considerable amount of heat. In 

the fireplaces, the temperature of the combustion gases would 

be about 373 K, which is the hot junction and the ambient air 

is a cold junction having a temperature of 308 K. So, there is 

a temperature difference of 353 K. applying the same 

technique is output 4,583 mV for thermocouple circuit so that 

the addition of these in series in large numbers can generate 

a lot of electricity. 

C. Some of the Properties of Thermoelectric Generators 

Are, 

1) Environmentally Friendly 

As the conversion involves no moving parts or any type of 

harmful emissions, it is environmentally friendly. 

2) Utilizes Waste Heat 

These devices utilize waste heat and converts it into other 

form of energy. 

3) Scalability 

This device can be applied to any size of heat source from a 

water heater to manufacturer’s device. 

4) Reliable Power Source 

As long as the temperature difference is maintained a constant 

output will be present. 

5) Low Noise Operation 

During its operation the noise generated is either minimal or 

not present. 

6) Can be used as a Cooler/Heater 

If input voltage is given then it can be used for applications 

of cooling or heating. 

7) No Moving Elements 

Due to direct conversion from thermal energy to electrical 

energy taking place. 

8) Decrease Petroleum Consumption 

When used in automobiles it decreases the consumption of 

petroleum to an extent. 

IV. HARDWARE 

A. Thermocouple 

A thermocouple is a sensor used to measure the temperature. 

Thermocouples consist of two-wire feet in different metals. 

The legs of the cables are glued together at one end, creating 

a joint. This union is the place where the temperature is 

measured. When the union experiences a change of 

temperature, a voltage is generated. A thermocouple is a kind 

of temperature sensor created by joining two different metals 

at one end. The joined end is known as JUNCTION HOT. 

 
 The other end of these various metals is known as 

COLD GASKET. The cold crucible is formed at the last point 

of the thermocouple material 

 
Fig. 5: Temperature between Two Joints 
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B. Construction 

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

used, as they should have different electronic densities. The 

semiconductors are placed thermally in parallel with each 

other and electric in the series and then united together with 

a thermal converter plate on each side. When a voltage is 

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

direct current flow through the semiconductor junction 

causing a change of temperature. The side with the cooling 

plate absorbs the heat then moves to the other end of the 

device where the heat sink is placed. TECs are normally 

connected to one another and are located between two 

ceramic tiles. The total unit cooling capacity is proportional 

to the amount of TEC that it contains. 

 
Fig. 6: Classification of TEC Sheets 

 A test set was constructed in such a way as to add a 

known heat to the "hot" side of the device. By measuring the 

power output of the thermoelectric device through a load, the 

efficiency of the thermoelectric device can be calculated as 

follows: 

Where,   η = thermal efficiency 

Pout = measured power output of the device (watts) 

Qin = measured input heat to the device (watts) 

C. Pelter Structure 

A typical thermoelectric module consists of a series of 

semiconductor granule tellurium granules that are "doped" in 

such a way that a loaded carrier type, both positive and 

negative, carries most of the current. The P / N cartridge 

arrays are configured in such a way that they are electrically 

connected to the series, but thermally in parallel. Metal 

pottery substrates provide the platform for granules and small 

conveyor tabs that connect them. 

 
Fig. 7: Pelter Structure 

D. Pelter theory 

When applying DC voltage to the module, the positive and 

negative load holders in the suction set absorb the thermal 

energy from a substrate surface and leave it to the substrate 

on the other. The surface in which the thermal energy is 

absorbed is cooled; the opposite surface in which the thermal 

energy is extracted is hot. The change of polarity will result 

in a cold turn and an opposite twist. 

 
Fig. 8: View See back Effect 

 When heated to one of two conductors or 

semiconductors, hot electrons flow into the refrigerator. If the 

torque is connected through an electrical circuit, direct 

current (DC) flows through that circuit.  The tensions 

produced by the See Beck effect are small, usually just a few 

microvolts (millionths of a volt) per kelvin of temperature 

change at the junction. If the temperature change is large 

enough, some retroactive devices can produce a few 

millivolts (one thousand and one volt). Numerous devices of 

this type can be connected to the series to increase the output 

voltage or parallel to increase the maximum current flow. 

Large quantities of devices with the See-Beck effect can 

provide useful energy on a small scale if a large temperature 

difference is maintained between the joints. 

E. Boost Converter 

A converter is a DC-DC converter that increases the voltage 

(current reduction) from its input (power supply) to its output 

(load). This is a class of switchable power supply (SMPS) 

comprising at least two semiconductors (one diode and one 

transistor) and at least one energy saving element, one 

capacitor, one inductor or both in combination. To reduce the 

voltage, the filters made by the capacitors (sometimes in 

combination with the inductors) are usually added to the 

output of the converter (side load filter) and the input (side 

feed filter) 

 
Fig. 9: DC-DC Booster 

 
Fig. 10: Boost Converter Diagram 
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 The power converter power can come from any 

convenient DC source, such as batteries, solar panels, 

rectifiers, and DC generators. A process changes a DC 

voltage to a different DC voltage called DC in DC converter. 

A converter is a DC to DC converter with a higher output 

voltage than the source voltage. An elevator converter is 

sometimes called a growth converter because it increases the 

voltage of the source. 

 We can see that for different temperature 

differences, it is possible to extract different output voltages. 

Now these production voltages can be increased at the highest 

required voltages using a growth circuit. In this work, 3V to 

4V went up to 12V and this voltage was used to charge a 

battery. 

F. Inverter 

Direct current in AC converters, which try to efficiently 

convert a direct current source into a high-voltage AC power 

source, similar to what would be available in an outlet. 

Inverters are used for many applications, for example in 

situations where low-voltage voltage sources such as 

batteries, solar panels or fuel cells have to be converted, so 

that the devices can escape the current. 

 An example of such a situation is converting 

electricity from a car battery to a laptop, a TV or a mobile 

phone. The method, in which low-voltage DC energy is 

reversed, is completed in two phases. 

 
Fig. 11: Inverter Transformer Circuit 

G. Main Features of Inverter 

 The perfect sinusoidal output signal digitally 

synthesized. 

 High frequency and output voltage stability. 

 High efficiency, simplicity and reliability. 

 Multiprocessor digital control, PWM modulation. 

 Display the I / O channel, the keyboard, the LED and the 

serial interface. 

 Integrated galvanically isolated transformer. 

 Parallel operation with other units, as an option. 

 Excellent behavior with non-linear imbalance 

V. SOFTWARE 

A. Proteus Isis [System Design] 

Proteus Design Suite is an electronic design tool (EDA) with 

schematic acquisition modules, simulation and PCB designs. 

It has been developed in Yorkshire, England by Lab Center 

Electronics Ltd with offices in North America and several 

overseas sales channels. The program works on the Windows 

operating system. 

 
Fig. 12: Software View 

 The simulation of the microcontroller in Proteus 

works by applying a magic file or a debug file to the 

schematic microcontroller part. Then it was simulated 

together with all the analog and digital electronics connected 

to it. This makes it possible to use a wide range of prototype 

projects in areas such as engine control, temperature control 

and user interface design. 

B. Proteus Ares [Design of PCB] 

The PCB design package based on the best performance list 

completes our powerful schema acquisition program and 

features two-component auto distributions and a world-class 

automated router. Advanced PCD design software for fully 

integrated use. 

 
Fig. 13: Circuit Making 

VI. ADVANTAGES DISADVANTAGES FUTURE SCOPE 

A. Advantages 

 TEGs are solid state devices, which means they do not 

have moving parts during their operations. 

 No moving parts, so the necessary maintenance is less 

frequent, without chlorofluorocarbons. 

 It is possible to maintain temperature control in fractions 

of degree, flexible form, very small dimensions. 

 TEG can be used in smaller or more rigorous 

environments than conventional refrigeration. 

 The TEG has a long service life and can also be 

controlled by modifying the input current and voltage. 

B. Disadvantages 

 Late delays. 

 There should be two unions available 
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C. Future Scope 

 By using proper heat sink material help to increase the 

output voltage. 

 Using long proper heat sink material is to avoid the heat 

in between the gap of fins. 

 By addition of the more TEG in SERIES is to increase 

the voltage. 

VII. CONCLUSION 

The thermoelectric developer is used to supply electricity 

designed by hottest products that are overcome with different 

equipment in the industry, transmission line, etc. In this 

paper, we provide our suggested analysis where we use a 

convergent reflection for heat concentration in the 

thermopile. We obtained the Bi2Tez thermopile with a 

dimensionless dimension of 1.5. Advantages and the results 

confirmed that using this convergent representation we get an 

efficient result. When the load is connected to the generating 

section, we calculate the flow with the aid of the aerometric 

circuit. Figure 3 shows the relationship between current and 

temperature. 

 From the graphs we notice that at room temperature 

the value of the current and the voltage is small, so there is no 

apparent output of power. The number of thermopiles in our 

project is three (3) that provide two unions, which are 

connected electrically in series and thermally parallel. The 

junction at the junction is (3.9 to 4.2) volt. At 75 ° C, our 

system provides maximum energy and the calculated 

efficiency of our system is 4.2%. 

VIII. MANUFACTURING 

We made the frame of project using hot plate. Thermocouple 

extract the energy from hot plate. Radiator fan is using for the 

cooling purpose in case of overheating. By using inverter DC 

energy is converted into AC form. This energy is stored into 

the battery .So the system will help us to reduce that 

unnecessary wastage of the energy. 

 
Fig. 14:  
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