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ABSTRACT: Every project consists of specific goal to solve a stipulated problem. Here, in this project
we are trying to develop a refrigerator without refrigerant. Entire life of human being is depended with
earth and atmosphere. When any effect caused to atmosphere it will soon reflect on our life. So,
protecting environment is very important. So many factors are influencingthe environment like air
pollution, water and earth pollution etc., we have to make a step forward to protect environment by
controlling pollutants, it is the part of every person. Basically we are using refrigerators to extract heat
from any object,the process is known as refrigeration, a refrigerant is working fluid to produce cooling
effect, it consist of chlorofluorocarbons etc., it causes effect on environment when it escapesinto
atmosphere: by eliminating the refrigerant from refrigeration process.It will helps to save environment
in one small factor. To overcome this problem we have to develop a refrigerator without refrigerant. By
using peltier effect we aim to develop a system without the refrigerant. In the presented article the
fabrication of peltier based refrigerator to avoid above mentioned drawbacks.

Key Words:Thermo electric, Peltier module, Seeback effect.

1. INTRODUCTION high-pressure superheated vapour. The
superheated vapour travels under pressure through

Before inventing the refrigerator, icehouses are  ¢ojls or tubes that make up the condenser; the
used to produce cold storage for most of the year.  ¢ojls or tubes are passively cooled by exposure to
Placed near freshwater lakes or packed with snow  ir in the room. The condenser cools the vapour,

and ice during the winter, they were once very which liquefies. As the refrigerant leaves the
common. Natural means are still used to cool condenser, it is still under pressure but is now
foods today. On mountainsides, runoff from gply slightly above room temperature. This liquid
melting snow is a convenient way to cool drinks, refrigerant is forced through a metering or
and during the winter one can keep milk fresh  throttling device, also known as an expansion
much longer just by keeping it outdoors. The yalve (essentially a pin-hole sized constriction in
word "refrigerator” was used at least as early as  the tubing) to an area of much lower pressure. The
the 17th century. sudden decrease in pressure results in explosive-
like flash evaporation of a portion (typically about
half) of the liquid. The latent heat absorbed by this
flash evaporation is drawn mostly from adjacent
still-liquid refrigerant, a phenomenon known as
auto-refrigeration. This cold and partially

Vapour compression cycle is used in most
household refrigerators, refrigerator—freezers and
freezers. In this cycle, a circulating refrigerant
such as Rl134a enters a compressor as low-

ressure vapour at or slightly below the ) i ) _
P P gty vaporized refrigerant continues through the coils

temperature of the refrigerator interior. The . .
or tubes of the evaporator unit. A fan blows air

vapour is compressed and exits the compressor as i
from the refrigerator or freezer compartment
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("box air") across these coils or tubes and the
refrigerant completely vaporizes, drawing further
latent heat from the box air. This cooled air is
returned to the refrigerator or freezer
compartment, and so keeps the box air cold. Note
that the cool air in the refrigerator or freezer is
still warmer than the refrigerant in the evaporator.
Refrigerant leaves the evaporator, now fully
vaporized and slightly heated, and returns to the
compressor inlet to continue the cycle.

What refrigeration is, and methods of refrigeration

like ice refrigeration, dry ice refrigeration
classified as non-cyclic refrigeration processes. It
also describes cyclic methods of refrigeration like
vapour compression cycle, vapour absorption

cycle etc.

1. Methods of Refrigeration: Ice
Refrigeration and Dry Ice Refrigeration

2. Methods of Refrigeration: Vapour
Compression Cycle

3. Methods of Refrigeration: Vapour

Absorption Cycle

4. Methods of Refrigeration: Gas Cycle

5. Methods of Refrigeration :Thermoelectric
Refrigeration System

Environmental impacts

The environmental impact of refrigeration
appliances that are not recycled responsibly is
€normous:

] Depletion of the ozone layer
[J Acceleration of climate change

[ Mercury contamination of the environment

2. PROPOSED WORK

This paper shows the Thermo electric
refrigeration. Thermoelectric refrigeration systems
are unique from the three other types of
refrigeration in that no refrigerant or water is
used. These systems use an electric current and a

thermocouple. A thermocouple is made up of two

www.ijiemr.org

different metal wires that are united at both ends.
Insulation separates the rest of the wires from
each other. When the current is directed on the
thermocouple, one end will become hot and the
other cool. Reversing the current’s direction has
the effect of swapping the cold and hot junctions.
The hot end will typically be placed outside of the
area to be cooled with a heat sink attached to it to
keep it the same temperature as the surrounding
air. The cold side, which is below room
temperature, is placed in the area to be cooled,
attracting heat out of the air. This type of
refrigeration is generally used for small cooling
loads that can be difficult to access, such as
electronic systems.

Figure 2 Heat sink

In thermoelectric materials, electrical energy can
be directly converted into thermal energy and
thermal energy into electrical energy. Direct
conversion between electrical and thermal energy
is possible because of two important
thermoelectric effects: the Seebeck effect and the
Peltier effect. The Seebeck effect refers to the
existence of an electric potential across a
thermoelectric material subject to a temperature

gradient.

Vol 08 Issue 12, Dec 2019

ISSN 2456 - 5083

Page 480



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

www.ijiemr.org

f) Germanium Telluride(GeTe)

Thermoelectric Refrigeration (Cooling)
Inn
14
DC Power Supply

e

N-type
semiconductor

www.teachintegration.com

heat-sink

heat
rejected

heat
absorbed

hvactutorial. wordpress.com

cooling
fan

copper ceramic Flgllre 4
plate substrate

heat-sink

drawn by
hermawan

ceramic
substrate

\ e Seeback Coefficient for Different Material
Material a(K-1)
. . . Germanium 1.5x10-3
Figure 1Block diagram of Thermo electric Telluride
refrigeration Caesium Sulphide | 1x10
[OLD, $|DE o Bismuth Telluride | 41x0
S Lead Telluride 1.5x10

HOT SIDE

Figure 2 Block diagram of Thermo electric
Plate

3. FABRICATION OF REFRIGERATOR

Thermoelectric Materials:

The common Thermoelectric Material used in Figure 5

Different applications are, D — Di on/R

a) Bismuth sulphide(Bi2S3) escription Imension/Range
Peltier Module 40x40x4.8 mm

b) Lead Telluride(PbTe) Aluminium Block 40x45%25 mm

¢) Antimony Telluride(Sb2Te3) Rectangular Fin 68x35 mm
Fibre Sheet as required

d) Caesium Sulphide(CeS) Multi meter 350V ac

¢) Bismuth telluride(Bi2Te3) Transformer 230 De
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Figure 6

4. Result

We attach all those components in the single

frame and gave input supply as SMPS (Switched COP of fabricated Thermo electric
Mode Power Supply). We attached aluminium refrigerator

block and Fin to the one-side of the peltier module

(Cooling side). And Also we attached a exhaust COP = Refrigeration effect

Power required

fan to the other side (Hot side) of the peltier
module for the extraction of the heat to the
atmosphere. Finally, The Cooling is obtained
when input power supply given (12V,8amps for
each module) due to the heat flux (peltier effect).

Mass Specific
Of heat of Initial Final Input
No Liquids Liqui c . Temp Temp Ccop
d Liquid (0C) (0C)
(litre) (J/gm0C) \% |
1 Water 1 4.182 28 17 220 0.2 0.29
2 Milk 1 3.98 28 16 220 0.2 0.301
3 Carbonated
water 1 4.182 28 17 220 0.2 0.29
(Coco Cola)
4 Lemon Juice 1 3.85 28 15.5 220 0.2 0.314
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S. CONCLUSION

In this project we can see a new model of
application of thermoelectric modules in
commercial water cooler. This fabrication of
water cooler helps to overcome the following.

[0 No movable components except exhaust fan,
will increases the life of the product.

[J Eco friendly by eliminating the refrigerants.

> We can cool the liquids by eliminating
the refrigerant

> Weight will reduce

REFERANCES

1. Design of Air Conditioning System by Using
Air Refrigeration Cycle for Cooling the Cabinet
of Truck Vandana N. Mahajanl, Shankul R.
Nagdeve2 1 Assistant Professor, Department of

Mechanical Engineering, Government College of
Engineering, Jalgaon 2Student, IGTR,Aurangabad

2. A Review of Refrigeration Methods in the
Temperature Range 4-300 KlJournal of Thermal
Science and Engineering Applications.

3. A reverse Brayton cycle mine refrigeration
system DL Millar Laurentian University, Canada.

4. Benziger. B, Anu Nair. P &Balakrishnan.P
Impact Factor (JCC): 3.6234 NAAS Existing air-

conditioning system by modifying it to protect the
environment.

5. Thermoelectric cooling of microelectronic
circuits and waste heat electrical power generation
in a desktop personal computer C.A. Gouldx,
N.Y.A. Shammas, S. Grainger, [. Taylor
Staffordshire University, Faculty of Computing,
Engineering and Technology, Beaconside,
Stafford, U t Science Direct Materials Science and
Engineering B journal Elsevier .

www.ijiemr.org

6. Thermoelectric ~ Refrigeration  System
(Multistage) - A Review 1Deepak M. Bondre,
2Vaibhav N. Deshpande 1BE Student, 2Asst.
Professor Department of Mechanical engineering,
LokmanyaTilak College of Engineering, Navi
Mumbai, Mumbai, Maharashtra, India.

7. Review Paper On Thermoelectric Air-
Conditioner Using Peltier Modules Benziger B,
Anu Nair P &Balakrishnan P Department of
Mechanical Engineering, Regional Centre Anna
University: Tirunelveli Region Tirunelveli, Tamil
Nadu, India International academy of science
engineering technology . International Journal of
Mechanical Engineering (IJME) ISSN(P): 2319-
2240; ISSN(E): 2319-2259 Vol. 4, Issue 3, Apr -
May 2015, 49-56 © IASET .

8. C.A. Gould, N.Y.A. Shammas, S. Grainger, L.
Taylor, A  Comprehensive
thermoelectric technology, micro-electrical and

review of

power generation properties, in: Proceedings of
26th IEEE International Microelectronics Conf,
Nis, Serbia, May, vol. 2, 2008, pp. 329-332.

9. J. Sharp, J. Bierschenk, H.B. Lyon IJr.,
solid-state thermoelectric
refrigerators and possible applications to on-chip

Overview of

thermal management, in: Proceedings of the
IEEE, vol. 94, No. 8, August, 2006.

10. Future Publishing Ltd, The Ultimate
Overclocking Handbook, Future Publishing Ltd,
2009, pp. 11-19. [4] R. Mahajan, C. Chiu, G.
Chrysler, Cooling a microprocessor chip, in:
Proceedings of the IEEE, Vol. 94, No. 8, August,
2006.

11. G.J. Snyder, M. Soto, R. Alley, D. Koester, B.
Conner, Hot spot cooling using embedded
thermoelectric coolers, in: Proceedings of 22nd
IEEE Semiconductor Thermal Measurement and
Management Symposium, March, 2006, pp. 135—
143.

12. R.A. Taylor, G.L. Solbrekken, Optimization
of thermoelectric cooling for microelectronics, in:

Vol 08 Issue 12, Dec 2019

ISSN 2456 - 5083

Page 480



International Journal for Innovative

€ngineering and Management Research
A Peer Revieved Open Access International Journal

Proceedings of 10th IEEE Conference on Thermal
and Thermomechanical Phenomena in Electronics
Systems, May, 2006, pp. 483—489.

13. G.L. Solbrekken, K. Yazawa, A. Bar-Cohen,
Heat driven cooling of portable electronics using

thermoelectric technology, IEEE Transactions on
Advanced Packaging 31 (2) (2008), May.

14. K. Yazawa, G.L. Solbrekken, A. Bar-Cohen,
Thermoelectric-powered convective cooling of
microprocessors, IEEE Transactions on Advanced
Packaging 28 (2) (2005), May. [9] Y. Zhou, S.
Paul, S. Bhunia, Harvesting wasted heat in a
microprocessor using thermoelectric generators:
modeling, and measurement, in:
Proceedings of IEEE Conference on Design,
Automation and Test in Europe, March, 2008, pp.

98-103.

analysis

15. Supercool AB, TE-Module RS, Supercool AB,
2007 [Online], www.uk.rsonline.com.

16. Melcor, CP Series Datasheet, Melcor [Online],
www.uk.rs-online.com.

17. Intel Corporation, Intel P4 1.8 GHz datasheet,
Intel Corporation, April 2002, pp. 77-80.

18.  Supercool
Controller for Thermoelectrics, Supercool AB,

AB, Advanced Temperature

2004 [Online], www.uk.rs-online.com.

19. C.A. Gould, N.Y.A. Shammas, S. Grainger, I.
Taylor, Thermoelectric technology: micro-
electrical and power generation properties, in:
Proceedings of 43rd IEEE Inter. Universities
Power Engineering Conf, September, 2008, pp. 1—-

5.

20. Jincan Chen, Yinghui Zhou, Hongjie Wang,
Jin T. Wang: “ Comparison of the optimal

performance  of  single- and  two-stage
thermoelectric refrigeration systems” Applied
Energy 73 (2002) 285-298

21. X.C.Xuan,K.C.Ng,C.Yap,H.T.Chua:

“Optimization of two-stage thermoelectric coolers

www.ijiemr.org

with two design configurations” Energy
Conversion and Management 43 (2002) 2041—
2052

22. Jun Luo,LingenChen,FengruiSun,Chih Wu:
“Optimum allocation of heat transfer surface area
for cooling load and COP optimization of a
thermoelectric refrigerator” Energy Conversion
and Management 44 (2003) 3197-3206

23. D.Astrain,J.G.Vian,M.Dominguez: “Increase
of COP in the thermoelectric refrigeration by the
optimization of heat dissipation” Applied Thermal
Engineering 23 (2003) 2183-2200

24. Yuzhuo Pan, Bihong Lin, Jincan Chen,:
“Performance analysis and parametric optimal
design of an  irreversible  multi-couple
thermoelectric ~ refrigerator ~ under  various
operating conditions” Applied Energy 84 (2007)

882-892

25. Hongxia Xi,
“Development and applications of solar-based

thermoelectric technologies” Renewable and
Sustainable Energy Reviews 11 (2007) 923-936

LingaiLuo, Gilles Fraisse:

AthornVora-ud,
TosawatSeetawan: “Analysing of Thermoelectric

Refrigerator Performance” Procedia Engineering
8 (2011) 154-159

26. SuwitJugsujinda,

27. S.A.Omar,S.B.Raffit,Xiaoli Ma:
“experimental investigation of thermoelectric
refrigeration system employing a phase change
integrated  with diode
(thermosyphons)”Applied thermal Engineering
21(2001)1265-1271

material thermal

28. ElCosnier W., Gilles
experimental study of a
thermoelectric air-cooling and air-heating system.

M., Lingai., An

and numerical

international journal of refrigeration, 31,1051 —

Vol 08 Issue 12, Dec 2019

ISSN 2456 - 5083

Page 481



International Journal for Innovative
€ngineering and Management Research

A Peer Revieved Open Access International Journal
www.ijiemr.org

K.Durga Prasad, 3rd B.TechMechanical
Engineering, Ramachandra College of

Uma Naveen Kumar.Gali,3B.Tech engineering, Eluru

Mechanical Engineering, Ramachandra
College of engineering, Eluru

)

E.Novah, ,3"B.Tech Mechanical
Engineering, Ramachandra College of

engineering, Eluru

G.Sumanth,,3"B.Tech Mechanical
Engineering, Ramachandra College of
engineering, Eluru

D.RaviSai, 3"B.TechMechanical
Engineering, Ramachandra College of
engineering, Eluru

Vol 08 Issue 12, Dec 2019 ISSN 2456 - 5083 Page 482



