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Abstract— Now-a-days power is one of the major crisis 

among human beings, because of industrial purpose, human 

requirements etc. Especially in India power demand increases 

from day by day, so in the need of increasing the power 

generation, the power plant is also increasing day by day. 

Fuel is also another major crisis in India. So that alternative 

resources are used to generate a high and sufficient amount 

of power. The main aim is to develop a thermoelectric power 

generator using renewable energy sources. This paper is 

focused on Thermoelectric Power Generation using solar 

concentrator, Fresnel lens, Reflecting materials and solar 

tracking. This will provide an up-to-date review of 

Thermoelectric Power Generator and their benefits to make 

solar technology affordable. Thermoelectric power generator 

is a device which converts the heat energy into the electrical 

energy. It works based on the principle of seebeck effect. The 

seebeck effect is the conversion of temperature difference 

directly into electricity. 
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I. INTRODUCTION 

Solar technology brings abundant potential in terms of 

supplying the world’s energy needs. The effective way of 

utilizing sunlight with solar energy concentration technology, 

the present status of application, the ongoing research and 

development works suggest that solar concentrators and 

thermoelectric Power Generator will bring a commercial 

solar energy concentration technology in the near future.  

Increasing demand in energy saving, along with the 

quality of TE materials and less production costs, has 

promoted the TE technologies. This is especially true for 

TEGs, where various new application-oriented design range 

from energy harvesting for small wireless sensors to the 

recovery of larger amounts of waste heat from the exhaust of 

combustion engines, from heat-intensive metal production, 

and from very particular processes like biomass dying. 

Despites their low efficiency, especially at moderate 

heat supply temperature, the use of TEGs can be increased 

because considerable amount of waste heat is available for 

free of cost. Since TE waste heat recovery is commonly 

regarded as a renewable source. In the high power and 

temperature range, however, the overall benefit of TEGs is 

still contentious, for instance. 

In thermoelectric effect a temperature gradient is 

used as a conducting material in thermoelectric effect which 

results in heat flow and diffusion of charge carriers. The flow 

of charge carriers between the hot and cold regions produces 

a voltage difference. Running an electronic current through 

the junction of two dissimilar conductors will depends on the 

direction of the current which leads to act as a heater or 

cooler. This reaction occurs in reverse effect. 

The amount of heat flux that can successfully be 

moved through the module (HEAT FLOW) is The greater 

amount of heat and more power can be produced. Example: 

If the heat source is a candle the amount of power that can be 

produced is limited. If you have a 100,000 BTU wood stove 

you can produce significant power to charge a 12 or 24V 

battery system  

(DT) Delta Temperature - the temperature of the hot 

side is less temperature of the cold side. The better TEG 

Generator System moves the  heat from the hot side to the 

cold side and dissipating that heat to the cold side, then the 

power generation will be more.Unlike solar PV, 

Thermoelectric Seebeck Effect modules are designed for very 

high power densities. Thermoelectric Seebeck Generators 

using moving liquid on the cold side performs better than any 

other methods. So, to move the best possible heat would 

require the best thermally conductive materials such as 

Aluminium and copper in the construction of the 

Thermoelectric Generator system. 

II. RELATED WORKS 

A. Brief History of Thermoelectric Power Generator: 

Thermoelectric Effect – It is the early study of 

Thermoelectricity 1820-1920. In the 100 years before the 

world wars, thermoelectricity was discovered and developed 

in Western Europe by academic scientists, with much of the 

activity centred in Berlin. 

 
Fig. 1: Thermoelectric Power Generator Structure 

B. Seebeck Effect: 

In 1821-1823 Thomas Johann Seebeck found that a circuit 

made from two dissimilar metal’s junctions placed at 

different temperatures would deflect a compass magnet. 

However, it was due to "Thermoelectric Force" induced an 

electrical current, which by Ampere’s law deflects the 

magnet. [1], [2], [3], [4] The temperature difference produces 

an electric potential which forms an electric current in a 

closed circuit. Today, this is known as the Seebeck effect. 

Instrument used by Seebeck to observe the deflection of a 

compass needle due to a thermoelectric induced current from 

heating the junction of two different metals. 

The voltage produced is proportional to the 

temperature difference between the two dissimilar metals 

junctions. The proportionality constant is known as the 
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Seebeck coefficient, and often referred to as "thermos power" 

even though it is more related to potential than power. It does 

not depend upon the distribution of temperature between the 

junctions along the metals. It gives an indication that the 

thermos power is a thermodynamic state function.  

C. Thermoelectric Power Generators for Space: 

For Space Exploration missions, particularly beyond the 

planet Mars, the light from the sun is too weak to power a 

spacecraft using solar panels. Instead, the electrical power is 

provided from heat. [5], [6] The power sources of voyager are 

operating with no moving parts and it allows the spacecraft 

to continue to create scientific discoveries after over 35 years 

of operation. The Curiosity rover on Mars is the first rover 

powered by thermos electrics using a Multi-Mission RTG 

(MMRTG). 

Importance in thermoelectricity improved in the 

1990's with the influx of innovative ideas. The hope that 

engineered structures will improve size, particularly at the 

nanometer scale has improved the researches in 

thermoelectric materials. While some of these ideas have 

shown to be ineffective, others have led to entirely new 

classes of complex thermoelectric materials. 

The worldwide essential for other sources of energy 

has revived interest in developing inexpensive and 

environmentally-friendly thermoelectric materials and 

commercial applications.  

III. PROPOSED WORK 

 
Fig. 2: Proposed System 

A. Granite: 

 
Fig. 3: Granite Structure 

The dimension of the stone is about 20cm x 20cm 

square and its thickness is 1cm. It has the ability to withstand 

high temperature. 

 

 

 

B. Hardware Structure: 

 
Fig. 4: Hardware Structure of Proposed System 

The hardware structure is made up of both wood and 

metal. The lens holder is adjustable in both height and angle 

along with directions. A tank like structure is used for water 

circulation in the colder side of the module. 

 
Fig. 5: Block Diagram of Proposed System 

C. Fresnel lens: 

 
Fig. 6: Structure of Fresnel Lens 

Solar radiation is concentrated by reflection or 

refraction through mirrors or lenses. The lenses can be simple 

lenses or Fresnel lenses (fl). In specific applications 

concentrators are used to progress the solar energy caption. 

The Fresnel lens is a flat optical component where the surface 

is made up of many small concentric grooves. So each groove 

behaves like an individual prism. Due to this structure we can 

obtain high concentration of solar energy and high 

temperature.  
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D. Working principle of Thermoelectric Power Generator: 

 
Fig. 7 (a): 

 
Fig. 7 (b): 

 
Fig. 7 (c): 

Fig. 7 (a), (b), (c): Working principle of Thermoelectric 

Power Generator 

The module which is made up of highly doped 

semiconductor PN junction, which is heated using the solar 

radiation focused by the fresnel lens. The maximum 

temperature on the hot side should be 300°c and on cold side 

should be 180°c. According to the seebeck effect while 

heating, the flow of heat from the hot side to cold side also 

induces the flow of charge carrier, which is used to generate 

electric current. 

Transformation of temperature differences directly 

into electricity is called Seebeck effect. When an electrical 

conductor is strung between two different temperatures, a 

charge carrier movement is produced in the conductor from 

the hot side to cold side. 

Whenever an electrical conductor is strung between 

two different temperatures, the conductor is able to transfer 

the thermal energy from the warmer side to the colder one. 

The physical process of transferring that heat moves the 

electrical charge carriers within the conductor in the same 

direction. This charge carrier movement can be used to 

generate electrical current.  

E. Voltage Regulator 

Voltage regulator is used to convert unregulated dc voltage 

into regulated dc output for battery and inverter circuit 

 
Fig. 8: Voltage Regulator 

F. Battery and Inverter: 

Lead acid battery is used for storage. Inverter is used for 

converting DC voltage to AC voltage (230V) output. Inverter 

is designed for 35 Watts power inverter prototype model. 

 
Fig. 9: Battery and Inverter 

IV. RESULTS AND DISCUSSION 

Current in 

Amps 
Hot Side Temperature (°C) 

Cold Side 

Temperature 

(°C) 

50 100 150 200 250 300 

30 0.18 0.6 0.9 1.2 1.4 1.5 

50 0 0.4 0.7 1 1.2 1.35 

80 0 0.1 0.42 0.7 0.9 1.12 

100 0 0 0.3 0.5 0.75 0.9 
Table 1: represent current output over hot side and cold side 

temperature 

Voltage in Volts Hot Side Temperature (°C) 

Cold Side 

Temperature (°C) 
50 100 150 200 250 300 

30 0.4 1.5 .5 3.5 4.2 5 

50 0 1 2 3 3.7 4.5 

80 0 1 1.4 2.2 2.8 3.6 

100 0 0 1 2 2.6 3.4 

Table 2: represents voltage output over hot side and cold 

side temperature 
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Fig. 10: Current Output 

 
Fig. 11: Matched Load Voltage Output 

 

Power in Watts 

 

Hot Side Temperature (°C) 

Cold Side 

Temperature (°C) 
50 100 150 200 250 300 

30 0 0.6 2 3.9 5.8 7.6 

50 0 0.2 1.2 2.8 4.5 5.8 

80 0 0 0.4 1.4 2.6 3.8 

100 0 0 0.1 1 1.8 2.5 

Table 3: represents output power over hot side and cold side 

temperature 

 
Fig. 13: Matched Load Power Output 

Thus the final maximum output is obtained at hot 

side 300°C and cold side 30°C for voltage, current, and 

power. The minimum output is obtained at other different 

temperatures.   

V. CONCLUSION 

World’s energy need is increased day by day due to increase 

in population. The power generation is mostly based on solar 

panels, hydro power plant, nuclear power plants and wind 

mills. But some of them are non-renewable energy and also 

need more space to implement and it takes more risk to 

manufacture. By taking solar panels and wind mills it 

occupies more space to implement, and in hydro power plant 

and nuclear power plant the manual work is more and it 

makes more side effects for the workers due to radiation and 

chemicals. In this modern world the engineers put their effort 

to generate electricity in different ways without any side 

effects. Thus the Thermoelectric Power Generator is made by 

using PN semiconductors where P and N are connected in 

series. 

This device is very small in size and it is very 

reliable to use. The heat is given to the hot side of the module 

and the cooling is given in the cold side of the module. This 

opposite reaction makes to produce electricity. Renewable 

energy is used in this device and also all kind of heat is 

utilized to generate electricity in any place even space. It can 

be used on remote areas & unmanned sites because; they 

don’t have any moving parts and maintenance free. It can be 

used in satellites and space probes for power generation. 

 It occupies very less amount of space, free of 

maintenance; hence it is used to make mini size generators. 

The research is going on to improve the use of TEG for 

world’s energy need. 
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