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ABSTRACT: The research work proposes and implements a thermoelectric and waste heat energy system for internal
combustion engine automobiles, including gasoline vehicles and hybrid electric vehicles. The key is to directly convert
the heat energy from automotive waste heat to electrical energy using a thermoelectric generator, which is then
regulated by a DC-DC converter to charge a battery using maximum power point tracking. Hence, the electrical power
stored in the battery can be maximized. Both analysis and experimental results demonstrate that the proposed system
can work well under different working conditions, and is promising for automotive industry.
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. INTRODUCTION

It converts only about one-third of the energy in the fuel into mechanical power serving to actually drive the
car. The rest is lost through heat discharged into the surroundings or, quite simply, leaves the vehicle as “waste heat”.
Clearly, this offers a great potential for the further reduction of CO2 emissions which the BMW Group’s engineers are
seeking to use through new concepts and solutions.[1-3] The generation of electric power in the motor vehicle is a
process chain subject to significant losses. Quite simply because the chemical energy contained in the fuel is first
converted into mechanical energy and then, via an generator, into electric power.

Now the BMW Group’s engineers are working on a technology able to convert the thermal energy contained
in the exhaust gas directly into electric power.[4] This thermoelectric process of recovering energy and generating
power by means of semi-conductor elements has already been used for decades by NASA, the US Space Agency, in
space probes flying into outer space.

Until just a few years ago, however, such thermoelectric generators (TEGs) were unsuitable for use in the
automobile due to their low level of efficiency. But since significant progress has been made in materials research in
recent times, the performance and output of such modules has increased significantly. To generate electric power in the
vehicle a thermoelectric generator is integrated in the exhaust manifold. While the electric power such a system is able
to generate is still relatively small at a maximum of 200 W, rapid progress in materials research already makes the
ambitious objective of generating up to 1,000 W a realistic and by all means feasible proposition. [5-7]

This energy regeneration system also offers additional effects, such as providing the engine or the heating
system with extra heat when starting the engine cold. Hence, the thermoelectric generator is an ideal partner for Brake
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Energy Regeneration, one of the features of BMW Efficient Dynamics. [8]For while Brake Energy Regeneration serves
to supply energy in overrun and when applying the brakes, TEG offers its benefits when motoring is really fun, that is
when accelerating and enjoying the power of the car. In future thermoelectric generators will be able to reduce fuel
consumption under realistic, customer-oriented driving conditions by up to 5 per cent.

Refrigeration is the process of removing heat from a substance under controlled conditions. Refrigerator is a reversed
heat engine or a heat pump which pumps heat from a cold body and delivers it to a hot body. [9]The substance which
works in a heat pump to extract from a cold body and to deliver it to a hot body is called refrigerant. Refrigeration is a
accomplished by various methods, such as the vapour compression system, absorption system, steam jet refrigeration
cycle The vapour compression system of refrigeration cycle. The output of the engine exhaust gas is given to the input
of the generator blades, so that the electrical energy produced. This electrical energy is used to store the battery. This
power, the alternate power must be much more convenient in availability and usage.[10-11]

The next important reason for the search of effective, unadulterated power are to save the surrounding
environments including men, machine and material of both the existing and the next fourth generation from pollution,
the cause for many harmful happenings and to reach the saturation point. The most talented power against the natural
resource is supposed to be the electric and solar energies that best suit the automobiles. The unadulterated zero
emission electrical and solar power, is the only easily attainable alternate source.[12] Hence we decided to incorporate
the solar power in the field of automobile, the concept of many Multi National Companies (MNC) and to get relieved
from the incorrigible air pollution .The following are the advantages in our work

Reduction of Delay Period
Due to the average temperature in combustion chamber increases, the air temperature which is inducted into
the chamber also increases which helps the fuel to attain self ignition temperature quickly and mixes with air readily
and atomized easily.[13]

Reducing the Emission

As we know that if the delay period is lowered, the complete combustion occurs smoothly which results in
reduction of emission.. The overall combustion is dominated by the controlled phase for combustion. The premixed
combustion resulting from the shorter delay period, lower the CO, HC and SMOKE emission and even reduces the
particulate emissions.

Reduction in Noise level

It is clear that the overall combustion is dominated by the controlled phase of combustion. So the abnormal
pressure rise due to uncontrolled combustion is minimized and the knocking is reduced. This helps engine to run
smoothly without noise. Fuels with higher viscosity can be used and the air inducted during the suction stroke is
exposed to the walls of the combustion chamber. This raises the air temperature that helps the atomization and mixing
fuels. So, the fuels with high viscosity can also be used.[14]

Increase in thermal efficiency
The conduction through the piston is desirably reduced. This increases the thermal efficiency of the cycle..

II.GENERATOR

Basic Operation of a DC Generator A single conductor, shaped in the form of a loop, is positioned between the
magnetic poles. [15]As long as the loop is stationary, the magnetic field has no effect (no relative motion). If we rotate
the loop, the loop cuts through the magnetic field, and an EMF (voltage) is induced into the loop. When we have
relative motion between a magnetic field and a conductor in that magnetic field, and the direction of rotation is such
that the conductor cuts the lines of flux, an EMF is induced into the conductor. The magnitude of the induced EMF
depends on the field strength and the rate at which the flux lines are cut. The stronger the field or the more flux lines
cut for a given period of time, the larger the induced EMF.
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Eg = KFN
Where
Eg = generated voltage
K = fixed constant
F = magnetic flux strength
N = speed in RPM
The direction of the induced current flow can be determined using the "left-hand rule" for generators. This rule
states that if you point the index finger of your left hand in the direction of the magnetic field (from North to South)
and point the thumb in the direction of motion of the conductor, the middle finger will point in the direction of current

flow.

111.BEARING WITH BEARING CAP

Thermal Desktop
model of a single
stage cooler

Ball and roller bearings are used widely in instruments and machines in order to minimize friction and power loss.
While the concept of the ball bearing dates back at least to Leonardo da Vinci, their design and manufacture has
become remarkably sophisticated. This technology was brought to its p resent state o f perfection only after a long
period of research and development. The benefits of such specialized research can be obtained when it is possible to
use a standardized bearing of the proper size and type.

However, such bearings cannot be used indiscriminately without a careful study of the loads and operating
conditions. In addition, the bearing must be provided with adequate mounting, lubrication and sealing

SPECIFICATION OF TWO STROKE PETROL

ENGINE:

Type : two strokes

Cooling System : Air Cooled
Bore/Stroke : 50 x 50 mm

Piston Displacement : 98.2 cc

Compression Ratio : 6.6: 1

Maximum Torque : 0.98kg-m at
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Fig.1 Thermal Desktop Model of Single Stage Cooler
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EXHAUST GAS:

Waste heat is heat, which is generated in a process by way of fuel combustion or chemical reaction, and then
“dumped” into the environment even though it could still be reused for some useful and economic purpose. The
essential quality of heat is not the amount but rather its “value”. The strategy of how to recover this heat depends in
part on the temperature of the waste heat gases and the economics involved. Large quantity of hot flue gases is
generated from Boilers, Kilns, Ovens and Furnaces. If some of this waste heat could be recovered, a considerable
amount of primary fuel could be saved. The energy lost in waste gases cannot be fully recovered. However, much of

the heat could be recovered and loss minimized by adopting following measures as outlined in this chapter

DUAL POWER GENERATION -

1.FUELTANK
2IGNITION
INLET TUBE

3 EXHAUST GAS
4 ENGINE
5.WHEEL
6.STAND
7.CARBURATOR
8PMD.C.
GENERATOR
WITH TUTBINE
9. BATTERY /@

Fig.3 Schematic Representation of Dual Power Generation
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High Temperature Heat Recovery

It gives temperatures of waste gases from industrial process equipment in the high temperature range. All of
these results from direct fuel fired processes.
Depending upon the type of process, waste heat can be rejected at virtually any temperature from that of chilled cooling
water to high temperature waste gases from an industrial furnace or kiln. Usually higher the temperature, higher the
quality and more cost effective is the heat recovery. In any study of waste heat recovery, it is absolutely necessary that
there should be some use for the recovered heat. Typical examples of use would be preheating of combustion air, space
heating, or pre-heating boiler feed water or process water. With high temperature heat recovery, a cascade system of
waste heat recovery may be practiced to ensure that the maximum amount of heat is recovered at the highest potential.
An example of this technique of waste heat recovery would be where the high temperature stage was used for air pre-
heating and the low temperature stage used for process feed water heating or steam raising.

Heat Losses — Quantity

In any heat recovery situation it is essential to know the amount of heat recoverable and also how it can be used. An
example of the availability of waste heat is given below:

* Heat recovery from heat treatment furnace

In a heat treatment furnace, the exhaust gas gases are leaving the furnace at 900°C at the rate of 2100 m3/hour. The
total heat recoverable at 1800C final exhaust gas can be calculated as

Q=VxpxC

p X AT

Q is the heat content in kCal

V is the flow rate of the substance in m3/hr

p is density of the flue gas in kg/m3

Cp is the specific heat of the substance in kCal/kg oC

AT is the temperature difference in °C

Cp (Specific heat of flue gas) = 0.24 kCal/kg/oC

Heat available

(Q) = 2100 x 1.19 x 0.24 x (900-180) = 4, 31, 827 kCal/hr

By installing a recuperate, this heat can be recovered to pre-heat the combustion air. The fuel

savings would be 33% (@ 1% fuel reduction for every 22 oC reduction in temperature of flue gas.

Medium Temperature Heat Recovery

The following Table 8.3 gives the temperatures of waste gases from process equipment in the medium
temperature range. Most of the waste heat in this temperature range comes from the exhaust gas of directly fired
process units. Depending upon the type of process, waste heat can be rejected at virtually any temperature from that of
chilled cooling water to high temperature waste gases from an industrial furnace or kiln. Usually higher the
temperature, higher the quality and more cost effective is the heat recovery. In any study of waste heat recovery, it is
absolutely necessary that there should be some use for the recovered heat.

IV.CONCLUSION

In this work we understand a exhaust gas velocity or flow of power generation. Thus the eco-friendly power
generation method can be implemented for domestic and commercial use at an affordable cost. Since this system
requires less power input, it can also be used as a power generator. The thermoelectric generator can be used in remote
areas where power source is not possible to get.
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