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Abstract— Most of the current thermal power-generation
technologies must first convert thermal energy to mechanical
work before producing electricity. Thermo electricity
generation technology, as one entirely solid-state energy
conversion method, can directly transform thermal energy
into electricity by using thermoelectric transformation
materials. A thermoelectric power converter has no moving
parts, and compact, quite, highly reliable and
environmentally friendly. Therefore, the whole system can be
simplified and operated over an extended period of time with
minimum maintenance. In addition, it has a wider choice of
thermal sources. It can utilize both the high and low quality
heat to generate electricity. The low quality may not be
utilized effectively by conventional methods such as
piezoelectric technology.
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l. INTRODUCTION

Recently we are depending upon fossil fuels for maximum
electricity generation. However, the reserves of fossil fuels
will be goes on depleting, since oil & gas are the least sources.
Biomass burners and firewood furnaces are used in domestic
and industrial heating and burning processes. Many of these
systems require electric energy support for full performance.

The thermoelectric generator will generate DC
electricity as long as there is a temperature difference across
the module. The more electricity will be generated when the
temperature difference across the module increases, and the
efficiency of converting heat energy into electric energy will
also increase.

In developing countries, the electrical network is
typically reliable only in the main cities, further more in the
rural areas biomass combustion is the main energy source.
Usually the biomass combustor used is an open fire stove,
which is characterized by low combustion efficiency.

The important discovery relating to
thermoelectricity occurred in 1823 by German scientist,
Thomas see beck. It is found that, electric current flows
continuously in closed circuit made up of two dissimilar
metals provided that junction of the metals where maintained
at two different temperature.

A. Thermoelectric Generator

A thermoelectric generator (TEG) is a robust and reliable
solid-state device which converts part of the heat flowing
through it into dc current when a temperature difference is
maintained across it.

The commonly used commercial TEG devices use
Bismuth Telluride (Bi2Te3) as thermoelectric material, and
that can work up to a maximum of 300°C.

Basic Principles
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Fig. 2: Basic Working Principle of TEG System

B. Description

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.

Il. TYPES OF HEAT RECOVERY

As heat recovery system, boiler flue economizers can now be
fitted as a matter of course on new boiler. They can also be
retro fitted to older models and capture the heated vapors
which can be used in a variety of ways to improve the boiler
efficiency. In most cases efficiencies of 5 to 15 % can be
obtained by considering or non-considering gas to water
system.

Heat recovery is one of the major issue for the
sustainable energy industry, making the most of what we
produce and creating more efficient heating systems from
home to the heart of the our home, offices and factories.
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Fig. 2: Heat Recovery System

I1l. THERMOELECTRIC MATERIALS

This material shows the thermoelectric effects in a strong or
convenient form. The thermoelectric effect refers to
phenomena by which either a temperature difference creates
an electric potential or an electric potential creates a
temperature difference. These phenomena are known more
specifically as the Seebeck effect (converting temperature to
current), Peltier effect (converting current to temperature),
and Thomson effect (conductor heating/cooling). While all
materials have a nonzero thermoelectric effect, in most
materials it is too small to be useful. However, low-cost
materials that have a sufficiently strong thermoelectric effect
(and other required properties) could be used in applications
including power generation and refrigeration. A commonly
used thermoelectric material in such applications is bismuth
telluride (Bi2Te3).

IVV. PROPERTIES OF THERMOELECTRIC MATERIAL

1) It should have high efficiency.

2) Should have more reliable.

3) Having low wear and tear ratio.

4) It should be nonflammable in nature.
5) Low cost.

V. ADVANTAGES

1) Environmentally friendly.
2) Recycles waste heat energy.
3) Reliable source of energy.
4) Lower production cost.

VI. DISADVANTAGES

1) Low energy conversion efficiency rate.
2) Slow technology progression.

3) Limited applications.

4) Required relatively constant head source.

VII. APPLICATIONS

1) Low power remote applications

2) Gas pipelines

3) Automobile industries

4) Refrigerator and on-board refrigeration systems
5) Night vision equipments etc.

VIIl. CONCLUSIONS

Waste heat from industries, when are not captured, are useless
and contribute to global warming, there are a lot of methods
to recover the waste heat generated from local industries but
here in this project, research was made on thermoelectric
generator for waste heat recovery; which is the renewable
energy source.

Thermoelectrics effect are the way electrical
potential is generated, by presence of temperature difference
and vice versa, and this result depend on material properties
of thermocouples and their size, | mean areas and lengths;
High manganese silicide(HMS) has been used to make
thermoelements materials .

Design which has been done, including the design
and modeling of thermoelectric generator, Heat exchanger on
both sides; hot heat exchanger and heat sink (cold side) which
helps to predict the real system, it was based on the properties
of waste heat from local industries; like temperature range to
work with and the Cost per optimum power, where the
obtained optimum power was reached with usage of optimum
materials. Simulation done by using Comsol Multiphysics is
good because it doesn’t consume materials and it is easy to
edit when you want to change any parameters.

Results found are good and there are showing that
once temperature difference increases output also increase,
the generated electrical power changes with change in
temperature differences, so this can be conditioned (boost
converter) and supplied to the electronics devices or can be
used for other purposes to increase the overall efficiency in
the plant, this shows that manufacturing and production
industries, should use or adopt this system to save
environments. As recommendation, University of Agder
should install material science laboratory, to have more
practice in thermoelectric fabrication or making; as it is
needed to work on figure of merit ZT physically to improve
the performance.
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