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Abstract: The aim of the project is to convert the waste heat that
obtained from the steel plant into useful work. This project works
on the principle of seebeck effect and it is one of the direct energy
conversion techniques. The seebeck effect is the phenomenon in
which temperature difference between 2 dissimilar electrical
conductors produces voltage difference between them. The thesis
focuses on the fabrication of the heat exchanger in order to
produce electricity by using seebeck effect. The analytical work is
carried out by using Arduino software and the temperature from
both the heat exchangers is measured by using LM35DTsensor. In
this project maximum of 135°C is produced which is used to light
up 100Whbulb.
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1. Introduction

At present the burning issue around all over the world is
energy crisis due to lack of non-renewable energy resources.
There is huge amount of energy is released from industries as
waste heat. Our aim is to convert the waste heat into electrical
energy by using see beck principle. It is the phenomenon in
which the temperature difference between 2 dissimilar
electrical conductors produce voltage difference between them.
By considering the waste heat that is available in the steel plant
that is best utilized to produce electricity. A device named
thermoelectric generator is used for this purpose. The
temperature at the steel plant is very high, in order to create that
atmosphere, we are using Induction spring which produces heat
energy by using electrical energy based on the principle of
resistance. The heat energy liberated by the ignition coil is equal
to heat liberated by cooling the molten metal in steel plant. By
using Peltier module and thermoelectric generator we can
produce the electricity by the principle of see beck effect.

2. Dimensions of Heat Exchanger

The Fabricated heat exchanger is dimensions
e Height: 14 inches
e Length: 9 inches
The dimensions are taken from the heat exchanger that is
available at the vizag steel plant. The most important dimension
is the distance between the two heat producing induction coils
that plays a vital role in the formation of hot side for

thermocouple. In the fabrication of prototype 2 heat exchangers
are used one is on the left side and other is on the right side of
the prototype. The distance between both coils is 9 inches in
which if the distance between the coils increases then heat

transfer decreases.
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Fig. 1. Heat exchanger prototype

3. Fabrication

The metal taken here is a sheet metal and subjected to
perform the following sheet metal operations. The required
properties are
Thickness: 3.5 mm
Thermal conductivity: 205W/mK
The operations performed on the sheet metal are bending,
spinning, punching.

4. Components of prototype

A. Thermoelectric generator

Thermoelectric generator is a device that converts heat
directly into electrical energy through a phenomenon called see
beck effect. Thermoelectric generators could be used in power
plants in order to convert waste heat into additional electrical
power. Another application is radioisotope thermoelectric
generators which are used in space probes.

B. Heat exchanger

Heat Exchangers are most commonly used to transfer heat
from combustion exhaust gases to combustion air entering the
furnace. Since preheated combustion air enters the furnace at
high temperature, less energy must be supplied by the fuel.

C. Peltier Module
A typical thermoelectric module consists of an array of
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Bismuth Telluride semiconductor pallets that have been
doped so that one type of charge carrier-either positive or
negative carries the majority of the current. The pairs of P/N
pallets are configured so that they are connected electrically
in series, but thermally in parallel.
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Fig. 2. Peltier structure

D. Temperature sensor

The temperature sensor used is LM35.LM35 series are
precision integrated circuit temperature devices with an output
voltage linearly proportional to temperature. It is the most
accurate sensor with an accuracy of 1/4°C. The range of the
temperatures which can be measured by using this sensor is -
55°C to 155°C.

Fig. 3. LM35DT sensor

E. Arduino board

An Arduino board consists of an Atmel 8-bit microcontroller
with complimentary parts. Official Arduino have used the mega
AVR series of chips specially the ATmega8, ATmegal68,
ATmega328. An Arduino  Microcontroller is also
preprogrammed with boot loader that simplifies the uploading
of programs to the on-chip flash memory, compared with other
devices that typically need an external programmer.

Fig. 4. Arduino board

5. Result

The temperatures from both the heat exchangers at every
second are measured by using LM35DT sensor. The readings

are tabulated as follows.

Table 1
Temperatures from the heat exchangers
S.No Time (Sec) Temperature C

31.76

3285

3326

3497

35.68

36.86
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From the above table it has been identified that as the time

increases,

temperature increases gradually.

Temperatures from the both heat exchangers are measured
and tabulated as follows and the graphs are drawn between
voltage and temperature. From the graphs as temperature
increases voltage increases continuously.

Table 2
Temperature, VVoltage and current from heat exchanger 1

S.NO CURRENT | VOLTAGE | TEMPERATURE | POWER
(ma) (mv) ¢0) (mw)
1. 50 79 324 3.95
2. 50 226 35.16 11.3
3. 50 346 39.56 17.3
4. 50 479 45.87 2395
5. 50 663 57.62 33.15
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Fig. 5. Temp vs. Voltage graph from heat exchanger 1

Table 3
Temperature, Voltage and current from heat exchanger 2

S.NO CURRENT |VOLTAGE | TEMPERATURE | POWER
(mA) (mv) c0) (mW)
L. 50 81 31.75 4.05
2. 50 207 3563 10.35
3. 50 353 39.87 17.65
4. 50 467 46.34 2335
5. 50 671 58.56 33.55
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Fig. 6. Temp vs Voltage graph from heat exchanger 2

From the above two tables current is constant throughout
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which is 50mA and voltage changes continuously with
temperature.

6. Conclusion

The aim of the project is achieved by conversion of waste

heat that is available at the steel plant into useful work.

1.

In this work electricity of 10V is produced which is utilized
to glow a bulb of 100W which is the main motto of this
work.

In steel plant only from blast furnace 2000°C of heat is
released. With that much heat we produce huge amount of
electrical energy.

From the above work it may consider as Peltier and seebeck

[1]

[2]

(3]

effects are one of the most promising concepts to achieve
effective use of waste heat recovery from industries and
plants etc.
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