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Abstract: The world is facing energy crisis and with our fuel resources coming to end, there need to be ways to use wasted and
avallable forms of energy to produce electricity or ut|||ze them to reduce usage of other power hungry devices, ko

alternative renewable sources. One way to do this is by waste heat recovery. Most of the techniques ¢
waste heat in the form of thermal energy which is then converted to electricity in a conventional steartrpi
aim is to explore the potential of heat energy across systems, to help in producing the all time need of huni

practice shows similar results.
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l. INTRODUCTION

Energy is an important concern f
human civilization, but we need to ¢
fast exhaustion of fossi
petroleum, etc. Thefhunids
roads and the"' U alise”C

increased et olﬁ usi fants, which consumes around 25% of fuel energy,
foreign soug s in the total 70% wasted (mostly cold fluids in tubes)
vehicle > fqency To counteg % his energy which amounts to a total of large amount was
these trefids, i ust be introd »" unnoticed and hidden till some 5 years back, when people

that can " started thinking about use of TEG in automobile industry.
Though heating is a common phenomenon in any energy

driving producing system, here the amount of heat is tremendous

the vehicle only. S'L_J ting from and can be put to some efficient use. Using the Seebeck
irreversibility o version of fuel  effect of temperature difference between bodies, the paper
energy to mechamcal/electrl rgy. There is an  explores the feasibility of energy conversion technically.

alternative way to preven
energy in automobiles he use of thermoelectric
generators (TEG). [4] By far, very less practical
implementation of the basic principle of TEG is made, to
prevent wasted energy. The basic principle of
thermoelectric generator (TEG) is production of voltage
based on temperature difference between two surfaces.

% of wasted petroleum The aim is to produce energy from waste heat in car

engines, sufficient enough for use within the car, to be able
to replace the current rechargeable batteries.
THERMOELECTRIC GENERATORS

Principle and Application  An important way of utilizing

Using the TEG has many advantages, like these generators
have no moving parts and can run unattended for thousands
of hours. For example, the Voyager spacecraft launched in
1977 was powered by 159 W Radioisotope Thermoelectric
Generator (RTG) heated by radioactive isotopes as a power

heat energy in automobiles is to convert heat to electrical
energy through a convertor. Thermoelectric convertors were
made with the aim to do the same, but application of it in
automobiles is not yet undergone. When a heat gradient is
applied to a thermoelectric material or convertor, a flow of
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electrons from hot side to the cooler side takes place, hence

converting heat to electrical power. Thermoelectric
generators use the simple Seebeck principle which says that:
Vout =] (SB—SA)dT

TEG with
Graphite Foil
pre-applied

Cold Side
(under)

Red Wire

Black Wire

(1)  Where, S is thermo power/Seebeck Co
material. The concept of thermo gen
plates (one hot and other cool) ci
difference having di ren“paterlal onb
difference in thgrmo“powe the Vout

amount with the %
car ‘engi

around and.aie

1. They are L
2. The maximu

due to which ;ﬁ

predicted. h;
3. You need a high differenc *J he materials on two
plates, for which you MI\@metal and insulator on the
two plates, making it hea d difficult to design.

OUR APPROACH - TO PROVE FEASIBILITY
A. Technical Details

Schematic of proposed mechanism to extract heat from
automobiles, and convert to electric power

1.Mobile charging slots
2. To light on the headlights of the bike, when needed.
We look at the technical possibility of producing energy
sufficient to light the headlights of the car, or else store the
generated energy in another rechargeable battery that could
be used in motorcycles, etc which use batteries of around
10-14 Amp-hr, and higher.
Also, we know that the temperature on the exhaust is
1500C. We use a thermoelectric convertor having two
parallel plates like a capacitor, one just attaching to the
exhaust having temperature of 1500C and other to the
outside room temperature 300C.
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Thermo electric g@fgkdtor working efficiently at a
e } e of 120 degree efficiently and
age of 4v and current of 0.6 ampere thus
apower of 3.2 watts.

SION

it is clear that TEG waste heat recovery
echnology could potentially offer significant fuel economy
improvements. If this is demonstrated feasibly on large scale
applications such as automotive, a significant savings in fuel
consumption can be achieved by applying it in automobile
sector. We have proved that it is feasible to use
thermoelectric convertors to light up the headlights. There
is potential to increase the conversion rate from heat to
electrical energy, by using materials with better Seebeck
coefficient difference and increasing efficiency of TEG’s.
This application, on a real scale would help in prevention of
large amount of heat, preventing the environment also from
damage

ACKNOWLEGMENTS

The authors thank Prof. Aju s Nair for his support to
write the paper and his technical guidance. We would like to
thank Prof Mr. P.C Thomas, HoD electrical department
AJCE who encouraged us to write the paper .

REFERENCES
[1] J. Clerk Maxwell, A Treatise on Electricity and
Magnetism, 3rd ed., vol.2. Oxford: Clarendon, 1892, pp.68—
73.
[2]H. L. Talom and A. Beyene,
automotive engine,”
Appl. Therm. Eng., vol. 29, no. 2-3, pp. 439-444, 2009.

“Heat recovery from

All Rights Reserved © 2015 IJEREEE 13



. International Journal of Engineering Research in Electrical and Electronics
“:[FERP rhati gineering
‘) Engineering (IJEREEE) Vol 1, Issue 3, May 2015

vaanuiiag o nglmers  deariepleg (s ih

[3] J. G. Haidar and J. I. Ghogel, “Waste heat recovery from

the exhaust of
low-power diesel engine using thermal electric generators,”
in Proc. Int.

Conf. Thermoelectrics, 2001, pp. 413-418.

[4] J. Yang, “Potential applications of thermoelectric waste
heat recovery in

the automotive industry,” in  Proc. Int. Conf.
Thermoelectrics, 2005, pp.

155-159.

[5] Crane, D. T., Optimizing Thermoelectric Waste Heat
Recovery from an

Automotive Cooling System, PhD Dissertation, University
of Maryland,

College Park, 2003.
[6]http://materials.usask.ca/samples/Thermoelectric-
Seebeck.pdf

All Rights Reserved © 2015 IJEREEE 14



