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ABSTRACT : In today’s environment, we are more focused and interested in 

deploying sustainable and renewable energy that produce less carbon emission and 

eco-friendly energy. Energy users are continuously asking for instruments that can 

gives us required amount of energy for their domestic and other uses, at the time when 

power is unavailable as well as addition to their normal usage. In this TEG, there are 

not any moving parts and it cannot be producing any waste during power production 

hence it is considered as green technology. TEG power generator converts direct waste 

heat in to generate electricity by this it-eliminated emission so we can believe this 

green technology. TEG power generation offer a possible application within the direct 

exchange of waste-heat energy into electric power where it is unnecessary to believe 

the value of the thermal energy input. This method will have a maximum outcome. 

The application of this feature green technology in converting waste-heat energy 

directly into electric power can too improve the general efficiencies of energy 

conversion systems. Heat source, which is, need for this conversion is a smaller 

amount when contrast to standard methods. By using this energy, we will charge the 

electronics like mobiles. 

 

Keywords: Direct power generation; TEG effect; TEG; low temperature, TEG 

GENERATOR, ECOFRIENDLY ENERGY, TEG MODULE, VOLTAGE 

REGULATOR. 

 

1. INTRODUCTION 

 

The project is to design a less cost, easy to use TEG generator that will provide usable 

electrical energy to the home and efficient electricity if there is power loss. The system 

that we are designing will utilizes the waste heat produce in mechanical machine 

operation like motor cycle combustors as input energy source. The TEGs answer the 

need for a sustainable, small, simple home energy source. The design of the TEGs went 

through following main stages. Each stage was defined by the breakthroughs or changes 
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within the method of warmth transport. 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 also on utilization proper only the need of usage, which helps to reduces the 

worldwide warming also as reduce the power shortages, load shedding and we will 

transfer the portable generating unit.  Waste may refrigerator heat, vehicle radiator heat, 

laptop heat, even body heat are often used as a input source as a waste heat to get 

electricity and it can be charged directly mobile battery and also stored during a 

rechargeable lead acid battery for further usage. Waste energy physical body locomotion 

produce electricity weight locomotion of the energy in to electricity by using 

electromagnetic induction principle. The control mechanism carries regulator circuit and 

therefore the power saving mechanism carries. Microcontroller relays etc. Maintain the 

warmth transfer from hot side to cold side because of uniform charging mobile battery. 

 

2. PROBLEM DEFINITION 

 

It have average of three to 10 hours of daily power-cuts because the rise in demand of 

consumer utilization electricity exceeds in order that the assembly of electricity is lesser 

then the consumer demand. In addition, shortage of fuel and coal i.e. about 60% of 

electricity is generated from fossil fuels. Therefore, that pollution also may occur thanks 

to the combustion of this fuel. In addition, the generating the facility from these 

conventional sources may cause harmful environment and pollute the character. In the 

new generation, they are depending upon the rechargeable batteries or diesel /petrol 

engine etc. when there is no power and at the time of load shedding. The use of electrical 

and mechanical generator is common in industrial and commercial sector. This 

ultimately increases the shortage of electricity and more cost. The people are not 

utilizing the facility properly they were unnecessarily wasting the facility and that they 

are not designing the facility consumption properly hence a coffee power production. 

 

3. METHODOLOGY 

 

In the stage one, heat is collected directly by teg module, which converts heat into 

electrical energy by the principle of Seebeck effect fig (i). This approach is simple and 

little effort of the part of the user. The second stage is voltage regulation with the 

assistance of transformer named LM78XX series transformer to regulate the output 

voltage given by TEG module fig (ii). The third stage is microcontroller and liquid 

display part that is for automatic control and digital interface that helps to know the 

working conditions of the TEG. 
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Fig (i) TEG MODULE 

 

 
 

Fig (ii) LM78XX VOLTAGE REGULATOR 

 

 
Fig (iii) Microcontroller connected LCD 

 

4. WORKING 

 

A TEM consists of the many thermoelements like bismuth telluride serial electrical link 

for increasing operating voltage and in parallel thermal connection to enhance the 

thermal conductivity. TEG module converts heat energy to electrical energy based on 
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Seebeck effect when there is temperature difference occurs. The electrical equivalent 

circuit of TEG generator is a voltage V and an internal resistance R, which is similar to a 

battery. TEG modules are placed directly on the highest of surface and mounted 

uniformly over the available surface of the warmth exchanger. The cold-side temperature 

of the modules are maintained by the cooling system. 

 

 
 

Fig (v) TEG Materials 

 

5. TEGMODULE 

 

A TEG module will be used for both heat and cool purposes. A TEM also used for power 

generation purpose where we need to apply a temperature difference across the module 

to generate a current. It mainly contains n and p-type doped semiconductor materials 

which are connected thermally in parallel and electrically in series. They are mounted 

between two ceramic layers that keep the overall structure together mechanically. It 

insulates the individual elements from one another electrically and from external 

mounting surfaces. These types that is N-type and P-type Bismuth Telluride TEG 

materials are used in a TEG. N-type material is highly doped so that it will have an 

excess of electrons and P type material is doped so that it will have a deficiency of 

electrons. By varying temperature, we can control the output current generate across the 

module. The Seebeck effect is a phenomenon in which a temperature difference between 

two dissimilar electrical conductors or semiconductors produces a voltage difference 

between the two substances Renewable energies . There are some disadvantages Solar 

cells are the foremost commonly utilized in applications like household industrial and 

spacecraft electrical systems. However, if there is no sun light there will no production 

of electricity alternative sources are necessary for generating electricity or a way of 

storing energy for future use. Satellites are settled at the planets that is so for from the 

earth.  For example, TEG devices can be used in vehicles to producing electricity using 

the waste heat ‘TEG is used to convert thermal energy (heat) into Electricity based on 

“Seebeck effect” directly. 

 

Advantages of TEG power generators are. 

1. Small size and less weight. - 2. Increase the general efficiency (5% to 8%).  
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2. Alternative power sources of energy. - It requires less space and cost compare to other 

source 

3.Waste heat to generate the power is to decrease the cost-per-unit of the devices. 

 

 

Fig (vi) TEG 

 

 
 

Fig (vii) TEG Module 

 

LM78XX SERIES VOLTAGE REGULATOR 

 

A transformer is use to get a hard and fast output voltage that is still constant no matter 

changes to its input voltage or load conditions . It compared the output voltage with 

precise set voltage and adjusts the pass device to take care of a continuing output 

voltage. A switching regulator is use for converting the dc voltage into a switched 

voltage applied to an influence MOSFET or BJT switch. The output voltage is then 

feedback to the circuit for controlling the power switch on and off times so that the  

output voltage remains constant regardless of input voltage or load current changes. The 

power dissipation of a voltage regulator is directly proportional to its output current for a 
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given input and output voltage, which efficiencies can be 50% or even lower. Using the 

optimum components, a switching regulator can achieve efficiencies up to 90%. The 

linear regulator has much lower noise than a switching regulator with the same output 

voltage and current requirements. 

 
 

Fig (viii) LM78XX Voltage Regulator 

 

Table 1: Observation Table 

 

 

 

 

 

 

 

 

        

  

   

 

 

 

MATLAB MODEL 
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STIMULATION OUTPUT 

 
 

Fig(x) Performance Graph 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (xi) Mat lab/Simulink modelling for Peltier and Seebeck module. 
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6. DRAWBACKS 

 

Improper variation of gradient difference may damage the TEG, Complex design the 

performance of the TEG generator under mismatch conditions like the limited working 

temperature and therefore the inconsistent temperature distributions among the modules 

serial connection. It are often concluded that a correct difference in temperature applied 

between two sides of module improves the electrical performance. 

 

7. RESULT 

 

Telluride TEG device (TEC1-12706). The load resistance is variable within the 

experimental setup and thus the facility generation and efficiency are plotted versus the 

voltage produced. As we see, efficiency of the generator is somewhat low due to their 

relatively low conversion efficiency. As for the convenience, we take the utmost 

temperature difference (68°C) which may be a very modest value, higher temperature 

differences would end in higher efficiency. Generally, TEG devices require temperature 

difference approximately up to 500°C to achieve an efficiency upto10%. It is often 

concluded that a correct difference in temperature applied between two sides of module 

improves the electrical performance. The experimental results show that the facility loss 

of the modules serial connection is critical, 11% but the theoretical maximum power, 

thanks to the temperature mismatch condition. These situations are often improved from 

thermal insulation on the modules and therefore the power loss thanks to the inconsistent 

temperature distributions reduces to 2.3% at an equivalent working condition.  

 

8. SCOPE OF THE FUTURE WORK 

 

1. By using proper heat sink material help to increase the output voltage.  

2. Using long proper heat sink material is to avoid the heat in between the gap of fins.  

3. SERIES is to increase the voltage. 

 

9. DISADVANTAGES 

 

1. Improper variation of gradient difference may damage the TEG, Complex design the 

performance of the TEG generator under mismatch conditions like the limited working 

temperature and therefore the inconsistent temperature distributions among the modules 

serial connection.2. It are often concluded that a correct difference in temperature 

applied between two sides of module improves the electrical performance  
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