
 

7 IV April 2019

https://doi.org/10.22214/ijraset.2019.4148



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887 

                                                                                                                Volume 7 Issue IV, Apr 2019- Available at www.ijraset.com 
     

827 ©IJRASET: All Rights are Reserved 

Design and Fabrication of Waste Heat Recovery 
from Boiler Outlet through Peltier Element 

A. Arun1, N. Sudhakaran.2 
1Associate Professor, 2Student, Dept Of Mechanical Engineering, Ifet College of Engineering    Villupuram, Tamilnadu, India 

Abstract: Generating electricity in gift there is a shortage of fuel, oil, gas, etc. burning of those fuels causes environmental 
downside like radio activity pollution, heating etc. So that these (coal, oil, gas) are the limiting resources therefore ensuing new 
technology is required for electricity generation, by thermoelectrical generators to get power as a most promising technology and 
environmental free and several other blessings in production. Thermoelectric generator  will convert directly thermal (heat) 
energy into power. In this TEG there are no moving parts and it ca not be produce any waste during power production hence it is 
consider a non pollutant. Thermoelectric power generator will convert directly wasted heat into produce electricity 
.Thermoelectric power generation is the direct exchange of wasted-heat energy into electrical power where it is spare to believe 
the price of the thermal energy input .This methodology can have associate in nursing most outcome. The application of this 
feature inexperienced technology in converted waste-heat energy recovery into usage will improve the efficiencies of conversion 
systems. By exploitation  this energy is employed to charge the mobile physical science. 
 Keywords: Thermoelectrical generator, seebeck impact, waste-heat recovery, various inexperienced technology, direct energy 
conversion, measuring device, thermal defend, thermoelectrical materials, thermo electrical. 

I. INTRODUCTION 
However it needs be treated separately, as to the steam generator or boiler is an integral component of a steam engine some extent a 
variety of generator types can be combined with a variety of boiler units. A boiler incorporates a furnace or chamber so as to burn 
the fuel and generate heat. 
The superheated steam thus produced can the another be used immediately to generate electricity from  a turbine and alternator, or 
else may be further  superheated to a more  temperature  this notably decreases water content making a given volume of steam 
manufacture a great deal of labour  and creates a much bigger gradient, which helps to  decrease  the potential  form condensation. 
The vessel is employed because the heat supply for the cold waste heat recovery system of a one thermoelectrical  module (TEM). 
There are the two main types are used into operating under various conditions, providing into the hot side temperature and cold side 
temperature varient through the TEM. 
A thermoelectrical generator may be a device that directly converts heat to electricity. Simply put, a thermoelectrical   generator  is a 
device that converts waste heat energy required to usable electric current. The key element Peltier module, a thermoelectric module 
has the ability to convert thermal energy into electrical energy. The operating operation relies on See motion result (conversion of 
warmth into electricity) that happen with  thePeltier modules. As the heat flowing through heat and  the transfer from the hot side to 
the cold side. 
A thermoelectric couple device which can convert waste  heat energy utilized into electrical energy can be the basic introduction of 
thermoelectric couple. Working on both the See beck effect and the Peltier effect, Peltier modules have the ability to generate 
current  to provide heat or cool depending on the required of the user. When a material is hotter on one side, compared to the other, 
a small amount of electrons in that material will start to flow either toward the heat, or away from it, depending on the See beck 
coefficient of the given material.  

A. Components Used 
The components used in the fabrication of waste heat recovery from boiler outlet through peltier element: 
1) Boiler 
2) Peltier 
3) Pressure Gauge 
4) Heater 
5) Stand 
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1) Boiler: A boiler may be outlined as a closed vessel during which water or alternative fluid is heated harassed. This fluid is then 
circulated out of the boiler to be used in varied function or produce power generation. In this case of power generation steam is 
taken out of the steam boiler at very high pressure and temperature. 

2) Peltier: Thermoelectric cooler uses the Peltier element impact to supply a heat flux during between the semiconductor of a lot 
of  materials. A  Peltier element or transfer  heat is a sources  heat  which transfers heat from one side of the device to the other, 
with consumption of current, depending on the direction of the current. Such an instrument is also called a  Peltier 
device, Peltier heat pump, or thermoelectric cooler (TEC).  A Peltier cooler may be used as a elecriciy  generator. When 
operated as a cooler, a voltage is applied across the device, and as a result, a difference in temperature will build up between the 
2 sides. When operated as a generator, one heated face of the device is heated to a temperature increased  than the opposite face, 
and as a result, a distinction in voltage can build up between the two sides. However, a well-designed Peltier cooler are going to 
a mediocre thermoelectric generator and the other way around, due to different design and packaging requirements.   
Application of electricity effects is wont to create solid state refrigeration devices, or to sense temperature differences, or to 
convert thermal energy directly into electricity.A electricity module could be a circuit containing electricity materials that 
generates electricity from heat directly.A direct electric current can flow within the circuit once there is a temperature 
distinction between the ends of the materials. 

a) Product Description 
i) Model number: TEC1-12706 

ii) Operating Voltage: 12V 
iii) Maximum Voltage- Umax (V) : 15.4V 
iv) Maximum Current- Imax (A) : 6A 
v) Maximum Power : 92 W 
vi) Maximum Temperature : 138°C 

vii) Power Cord: 200mm 
b) Features 

i) No moving or rotating part. 
ii) Less maintenance. 

iii) Operatable at elevated temperatures. 
iv) Source for the alteration is heat, not light, so day and operationis possible. 
v) Works in any alteration. 

vi) It can be used as an alternative power source.  
c)  Other Names 

i) Tec  
ii) Thermoelectric cooler 

iii) Thermoelectric Module 
iv) Peltier Junction 
v) Peltier Plate 

d)  Tested TEC1-142706 Applications: Thermoelectric coolers generally may be considered for applications that require heat 
existing from  ranging to milliwatts up to many thousand watts. Important to single-stage thermo coolers, including both high 
and low supply modules, are available of pumping a more than of thermoelectric module surface plate area. Multiple surface 
modules mounted on the thermal and  parallelly may be using to higher  total heat pump performance.The Peltier effect is 
developed for building Peltier element. These are solid-state surface devices that it is use this element for cooling or heating. 
Commonly used this devices include the Peltier hot side element. When a direct heat absorbed and produce current flows 
through a Peltier device, heat passes through one hot side of the device to another cold side of the device, allowing it to act as a 
heating  or cooling. All Peltier devices function in this manner, by transferring heat from one side of the plate to another against 
temperature  by using electric current. 

3) Pressure Gauge: A pressure gauge is used to indicate the high level of hot steam pressure of the boiler. It is also called as  
steam gauge. It is usually mounted in the front top of the steam drum. Pressure and Temperature gauge on water or heating 
boilers. This gauge displaying the heating boiler internal pressure and operating temperature settings on a boiler call for a Low 
temperature .Typical operating temperatures on a steam boiler call for a high. 
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4) Heater: A heating element can converts  electrical energy into heat energy through the process of 
Joule   heating. Electric current passes through the element  resistance, resulting in heating of the devices. Water heated  is a 
heat transferring  process that uses an electrical energy source to heat water increasing its initial temperature. Typically 
domestic uses of heat water include cooking, cleaning, bathing, and space hot.In industry, hot water and water heated 
to steam above more uses. Where a high level volume of hot gas is easy from some process, a heat utilise steam 
generator or produce heat from boiler can use the water heated to produce steam, with small or large fuel consumed; such a 
configuration is commonly used  in a combined cycle power plant where a gas turbine and a steam boiler are used. 

5) Working Principle: When electric energy is passing through a circuit consisting of many different conductors, a cooling effect 
is observed in one semiconductor  and  another junction of semiconductor experiences increasing temperature. This varying  
temperatures at the semiconductor  is called the Peltier effect. The peltier effect is mound to be even higher when two different 
junctions are used in placed of conductors in the element. A Peltier effect is the cooler or heater and  pump is a solid-state 
operating  heated  pump which transferring onr  heat from another one side of the element to the other, with consumption 
of electrical power, depending on the direction of the energy. A boiler or steam generator is an instruments  used to 
creating water convert steam  by producing  heat energy to water. A boiler is an closed vessel that providing as a  means for 
combustion heat to be transferred to heated water until it becomes steam. The heat water or steam  pressure is then usable for 
transferred the heat into the process. Water is a useful and expensive medium for transferring heat water to a process.The device 
produce  a high temperature difference by transferring heat from  two electrical junctions. A voltage is passing through the  
joined conductors to produce an electrical energy. 

Design Diagram 

 

a) Advantages 
i) Its cannot required moving parts. 

ii) Compact design. 
iii) Heating and cooling thermoelectric modules are present within the same system. 
iv) Thermoelectric are utilize waste heat and generate power. 
v) More reliability (Under ideal conditions, the life of such a system is generally more than 200,000 hours) 

vi) Eco friendly.  
b) Applications 

i) It is  the most significant benefits of TEC systems is that they need no moving parts. 
ii) This lack of mechanical wear high the life span of the system and reduce the maintenance requirement. 

iii) They require low heat of vaporization. 
iv) All parts are uniformly heated and the danger of overheated is minimized. 
v) The steam will be raised quickly to meet the variable load requirements cannot the use of complicated operating control 

devices. 
vi) They will be used in environmental with low space or high severe conditions than a conventional refrigerator system. 
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II. CONCLUSION 
The temperature various to the surfaces plate of  peltier  effect  producing  current and an arranging will be designed for it. The 
arrangement providing  heat and cool on  the various  sides of Peltier module. Waste heat, utilized can be used as the heating device  
and cooling water, nitrous oxide will be used as the cooling device. It works on the principle of peltier effect according to the 
temperature various from two dissimilar juncions produces. To generating current are proportional to the number of power produce 
from peltier and the high temperature difference between the surfaces plates. Later generated current are utilized with the must of a 
buck boost converter. It will be used to electrical areas, domestic areas and in industrial areas also. 
Thermoelectric materials showing good potential for must  in waste heat recovery systems. Comparing to varing means of 
recovering wasted heat, thermoelectric  materials sponsor a relatively easy solution and energy is delivered as soon as a temperature 
gradient is experienced. Thermoelectric materials should may be contribute to a durable waste heat recovery system with low 
service require due to the lack of moving parts. converting thermal energy into electrical energy still is relatively low. Even though 
high much performing quantum wells, this efficiency only one  reaches between 5% and 20% in this application. 
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