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Abstract— In the field of military and medical science there 

are refrigerators used to cool product or specimens for 

preservation. They consist of refrigeration units for storing 

blood plasma and other blood products, as well as vaccines 

and other medical or pharmaceutical components. They 

differ from standard refrigerators used in household or 

restaurant because they need to be very hygienic and fully 

reliable. However, in case of transportation of component 

from one place to another place there is no refrigeration 

system. Due to such problem, portable Refrigeration system 

is to be used. Thermoelectric refrigeration is new alternative 

because it can convert waste electricity into useful cooling, 

is expected to play an important role in getting today fossil 

energy challenges. Therefore, thermoelectric refrigeration is 

greatly needed, particularly for developing countries where 

long life and low maintenance are necessary. Thermoelectric 

components are solid state devices. They are reliable energy 

converters and have no noise or vibration as there are no 

mechanical moving parts. They have less size and are small 

in weight. As refrigerators, they are friendly to the 

environment as CFC gas or any other refrigerant gas is not 

used. Due to these advantages, the thermoelectric devices 

have found a more range of applications. In this paper, basic 

knowledge of the thermoelectric devices and an overview of 

these applications are given. 
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I. INTRODUCTION 

Use of refrigerator to keep food fresh has become one part 

of daily life for people living in current society. However, 

cannot enjoy the convenience offered by refrigeration when 

we are in outdoor activities, such as geologic prospecting, 

archaeological studying and scenic spot outing. Solar 

refrigeration is thought of as one of the best techniques to 

address this issue due to its good match to the variation of 

solar radiation, namely, the supply of sunshine and the 

cooling output of solar refrigeration system reach maximum 

levels at the same season. Solar refrigeration may be 

accomplished by using one of the following refrigeration 

systems vapour compression, Absorption or thermoelectric 

refrigeration systems. The first two systems need high and 

low pressure sides of a working fluid to complete the 

refrigeration cycle, and are somewhat difficult to be 

developed into a portable and lightweight solar device used 

outside. The thermoelectric refrigeration system, which has 

the merits of being small, lightweight, reliable, noiseless, 

portable and low cost in mass production, use selections 

rather than refrigerant as a heat carrier, and is feasible for 

outdoor purpose in cooperation with solar cells, in spite of 

the fact that its Coefficient Performance is not as high as for 

a vapour compression Cycle.  

II. PROBLEM DEFINITION 

The Why we are doing this project 

 Refrigeration systems are high energy consuming 

system in home. 

 Costly 

 Space consuming 

 Works only on ac supply 

 Does not work using dc supply or batteries. 

 Does have alternative during electricity unavailability. 

A. Objective of project:- 

 To study critically existing system for its advantage and 

disadvantages.  

 To explore various technological option to replace 

existing system.  

 To study TEC as a substitute for present system which 

will overcomes the all demerits of present system.  

B.  Construction of peltier module:- 

Two unique semi-conductors, one n-type and one p-type, are 

used because they need to have different electron densities. 

The semi-conductors are placed thermally in parallel to each 

other and electrically in series and then joined with a 

thermally conducting plate on each side. When a voltage is 

applied to the free ends of the two semiconductors there is a 

flow of DC current across the junction of the semi-

conductors causing a temperature difference. The side with 

the cooling plate absorbs heat which is then moved to the 

other side end of the device where the heat sink is. TECs are 

typically connected side by side and sandwiched between 

two ceramic plates. The cooling ability of the total unit is 

then proportional to the number of TECs in it.  

Some benefits of using a TEC are:  

 No moving parts so maintenance is required less 

frequently  

 No chlorofluorocarbons 

 Temperature control to within fraction of a of degree 

can be maintained Flexible shape (form factor), in 

particular, they can have a very small size can be used 

in environments that are smaller or more severe than 

conventional refrigeration. 

C. Working and principal 

The thermoelectric cooling uses the Peltier effect to create a 

heat flux between the junctions of two different types of 

materials. A Peltier cooler, heater, or thermoelectric heat 

pump is a solid-state active heat pump which transfers heat 

from one side of the device to the other, with consumption 

of electrical energy, depending on the direction of the 

current. Such an instrument is also called a Peltier device, 

Peltier heat pump, solid state refrigerator, or thermoelectric 

cooler (TEC). They can be used either for heating or for 

cooling (refrigeration), although in practice the main 

application is cooling. It can also be used as a temperature 

controller that either heats or cools. This technology is far 

less commonly applied to refrigeration than vapor-

compression refrigeration is. The main advantages of a 
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Peltier cooler (compared to a vapor-compression 

refrigerator) are its lack of moving parts or circulating 

liquid, near-infinite life and invulnerability to potential 

leaks, and its small size and flexible shape (form factor). 

Its main disadvantage is high cost and poor power 

efficiency. “Multifunctional Mini Box Use as a Heating and 

Chilling” 

 
Fig. 1: peltier effect 

A Peltier cooler can also be used as a 

thermoelectric 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 two 

sides. When operated as a generator, one side of the device 

is heated to a temperature greater than the other side, and as 

a result, a difference in voltage will build up between the 

two sides.  

When the two junctions of a pair of dissimilar 

metals are maintained at different temperatures, there is the 

generation of emf (electromotive force).He conducted a 

series of tests by varying the temperatures of the junctions 

of various combinations of a set of materials. 

 
Fig. 2: solar based refrigeration system 

A typical thermoelectric module is composed of 

two ceramic substance that serve as a foundation and 

electrical insulation for P-type and N-type Bismuth 

Telluride dice that are connected electrically in series and 

thermally in parallel between the ceramics. The ceramics 

also serve as insulation between the modules internal 

electrical elements and a heat sink that must be in contact 

with the hot side as well as an object against the cold side 

surface. Electrically conductive materials, usually copper 

pads attached to the ceramics, maintain the electrical 

connections inside the module. Solder is most commonly 

used at the connection joints to enhance the electrical 

connections and hold the module together Couple is term 

used in most modules as even number of P-type and N-type 

dice and one of each sharing an electrical interconnection. 

While both P-type and N-type materials are alloys of 

Bismuth and Tellurium, both have different free electron 

densities at the same temperature. Deficiency of electrons is 

in Ptype dice, while N-type has an excess of electrons. As 

current flows up and down through the module, it attempts 

to establish a new equilibrium within the materials. The 

current treats the P type material as a hot\ junction needing 

to be cooled and the N-type as a cold junction needing to be 

heated. Since the material is actually at the same 

temperature, the result is that the hot side becomes hotter 

while the cold side becomes colder. The direction of the 

current will determine if a particular die will cool down or 

heat up. In short reversing the polarity will switch the hot 

and cold sides. 

 
Fig. 3: peltier module 

Couple is term used in most modules as even 

number of P type and N-type dice and one of each sharing 

an electrical interconnection. While both P-type and N-type 

materials ar alloys of Bismuth and Tellurium, both have 

different free electron densities at the same temperature. 

Deficiency of electrons is in P-type dice, while N-type has 

an excess of electrons. As current flows up and down 

through the module, it attempts to establish a new 

equilibrium within the materials. The current treats the P 

type material as a hot\ junction needing to be cooled and the 

N-type as a cold junction needing to be heated. Since the 

material is actually at the same temperature, the result is that 

the hot side becomes hotter while the cold side becomes 

colder. The direction of the current will determine if a 

particular die will cool down or heat up. In short reversing 

the polarity will switch the hot and cold Sides. The TEM 

operating working principle is based on the Peltier effect. 

The Peltier effect is a temperature difference created by 

applying a voltage between two electrodes connected to a 

sample of semiconductor material. 

 
 Fig. 4: peltier module alternative view 

A single-stage TEC will typically produce a 

maximum temperature difference of 70°C (126°F) between 

its hot and cold sides. The more heat moved using a TEC, 
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the less efficient it becomes, because the TEC needs to 

dissipate both the heat being moved, as well as the heat it 

generates itself from its own power consumption. The 

amount of heat that can be absorbed is proportional to the 

current and time. 

 
Fig. 5: Cut section view of peltier module TECL-12706 

W=Pit 

Where P is the Peltier Coefficient, I is the current, 

and t is the time. The Peltier Coefficient is dependent on 

temperature and the materials the TEC is made of. 

Thermoelectric junctions are about 4 times less efficient in 

refrigeration applications than conventional means (they 

offer around 10-15% efficiency of the ideal Carnot cycle 

refrigerator, compared with 40–60% achieved by 

conventional compression cycle systems (reverse Rankine 

systems using compression/expansion). Due to this lower 

efficiency, thermoelectric cooling is generally only used in 

environments where the solid state nature (no moving parts, 

low maintenance, compact size, and orientation 

insensitivity) outweighs pure efficiency. Peltier 

(thermoelectric) cooler performance is a function of ambient 

temperature, hot and cold side heat exchanger (heat sink) 

performance, thermal load, Peltier module (thermopile) 

geometry, and Peltier electrical parameters.  

Requirements for Thermoelectric materials 

 Narrow band-gap semiconductor because of room 

temperature operation.  

 Heavy elements because of their high mobility and low 

thermal conductivity.  

 Large unit cell, complex structure.  

 Highly anisotropic or highly symmetric.  

 Common thermoelectric materials used as semi-

conductors include bismuth telluride, lead telluride, 

silicon germanium, and bismuth-antimony alloys. Of 

this bismuth telluride is the most commonly used? New 

high-performance materials for thermoelectric cooling 

are being actively researched. 

III. IDENTIFICATION OF PELTIER MODULE 

 
Fig. 6: Identification Of Peltier Module 

Peltier elements all conform to a universal 

identification specification The vast majority of TECs have 

an ID printed on their heated side. These universal IDs 

clearly indicate the size, number of stages, number of 

couples, and current rating in amps, as seen in the adjacent 

diagram. 

A. Advantages 

 Effective in spot cooling. 

 Environmentally friendly.  

 Ability to heat and cool  

 Work in any orientation.  

 Generate no electrical noise.  

 No moving parts and fluids. 

 Steady-state operation.  

B. Disadvantages 

 Advantageous only for unit smaller capacity.  

 More power is needed to run the system 

C. Applications 

 Refrigerators and on-board refrigeration. systems 

(aircraft, automobile, boat, hotel, insulin,).  

 Power generators(small).  

 Water and beverage coolers.  

 Wine cabinets  

 It is using as a heating and chilling purpose.  

 It use to transmit the heart form one place to another for 

heart operation  

 Pizza delivery boy also use this box.  

IV. FUTURE SCOPE 

The prototype can be made compact by selecting as single 

TEC of higher power (.i.e. of 200W or more). It can be done 

by choosing a better cold side heat sink that has twisted 

channels or pipes for circulating the air for a longer time. As 

an alternative for normal axial fan used in this project, if a 

blower fans is selected, the cooling system would provide 

better airflow. Well-known TEC brands (. i.e.Melcor, 

FerroTECetc) must be chosen if there is only one high 

power TEC selected for the cooling system. Bigger hot side 

heat sinks have to be selected accurately based its 

calculated. Thermal resistances for best cooling efficiency. 

With a single TEC, one hot side and a cold side heat sink a 

smaller personal TEC cooler which gives comfort can be 

fabricated and can be installed on roof for individual cooling 

by changing the airflow and some mechanical or electronics 

section modification, the TEC air cooling for car can be 

used for heating applications too.  

Research is being carried out into the development 

of efficient photovoltaic material such as thin film and multi 

crystalline cells. In addition to this, multiple junction solar 

cells have been known to vastly improve the performance of 

the system. It ensures that the majority of the solar spectrum 

is utilized. 

V. CONCLUSION 

We concluding this report, we feel quite fulfill in having 

completed the project assignment well on time, we had 

enormous practical experience on fulfillment of the thermal 

schedules of the working project model. We are therefore, 

happy to state that the in calculation of mechanical aptitude 

proved to be a very useful purpose although the design 

criterions imposed challenging problems which, however 
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were overcome by us due to availability of good reference 

book. From the above results we can conclude that the 

reliability of the Peltier module available in India is less 

with unsatisfactory level of cooling. Thus more research is 

required in the cooling module design with high quality 

Peltier modules to be made available from U.S or Europe. If 

such changes are made than the rate of satisfactory results 

will surely increase with reliability .The general system is 

simple to design yet performance of the entire system is yet 

to be realized. Due to certain abnormalities we were unable 

to successfully interface the regulator circuit with the TEC 

and the solar panel Furthermore; other factors like shading 

and effective mounting also hinder the performance of the 

PV system. 

ACKNOWLEDGMENT 

We feel great pleasure to present the Project entitled 

“Multifunctional mini box use as a heating and chilling”. 

But it would be unfair on our part if we do not acknowledge 

efforts of some of the people without the support of whom, 

this seminar would not have been a success. First and for 

most we are very much thankful to my respected HOD and 

guide Prof. Bhamre V.G. For his leading guidance in this 

project topic. Also he has been persistent source of 

inspiration to us. We would like to express our sincere 

thanks and appreciation to Principal Dr. Kudal H.N. for his 

valuable support. Most importantly we would like to express 

our sincere gratitude towards our Friends & Family for 

always being there when we needed them most.  

REFERENCES 

[1] Wei He, Gan Zhang, Xingxing Zhang, Jie Ji, Guiqiang 

Li, Xudong Zhao “Recent development and application 

of thermoelectric generator and cooler” in Elsevier 

Journal of Applied Energy volume 143 (2015) pages 1–

25. 

[2] Dai Yj, Wang Rz, Ni L. Expr. Investigation on A 

Thermo-Electric Refrigerator Driven By Solar Cells. 

Renew Energy 2003; 28:949–59. 

[3] D. Vashaee, And A. Shakouri, “Electronic and 

Thermoelectric Transport in Semiconductor and 

Metallic Superlattices,” Journal of Applied Physics, 

Vol. 95, No.3, pp. 1233- 1245, February 2004. 

[4] Wang Huajun, Qi Chengying, “Experimental study of 

operation performance of a low power thermoelectric 

cooling dehumidifier” in International Journal of 

Energy and environment Volume 1, Issue 3, 2010 

pages.459-466. 

[5] P. Ancey, M. Gshwind, New Concept of Integrated 

Peltier Cooling Device for the Preventive Detection of 

Water Condensation”, Sensors and Actuators B 26-27 

(1995) Pp. 303-307. 

[6] Y.Y. Hsiao, W.C. Chang, S.L. Chen, “A mathematic 

model of thermoelectric module with applications on 

waste heat recovery from automobile engine” in 

Elsevier Journal of Energy volume 35 (2010) pages 

447–1454. 

[7] S.B. Riffat, Xiaoli Ma, “Thermoelectrics: a review of 

present and potential applications” in Elsevier Journal 

of Applied thermal engineering volume 23 (2003) 

pages913–935 


