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ABSTRACT 

In our daily life we are absolutely depending on the technology where ever that may be, in that 

case the technology have some merits as well as demerits. In our project we are introducing a 

product which will vanish the demerit of a particular technology and at the same time satisfy the 

needs of its, which is nothing but the “GAS FREE REFRIGERATOR”. In this product we are 

introducing a components which is called “THE PELTIER MODULE” which is the major 

components of this project, using this we have designed this Gas Free Refrigerator with low power 

consumption and high efficiency comparing to the conventional one which is using in our day to 

day life 

1. INTRODUCTION 

To carry out eco-friendly refrigeration 

we have chosen this method which is 

working under the Peltier effect or 

thermoelectric effect or Seeback effect. 

In this concept a new components has 

been introduced which is known as the 

“PELTIER MODULE”. Using this 

module we are processing the 

refrigeration process by transferring the 

heat from a utilizing chamber to another 

area, and this leads that utilizing 

chamber to get cold. Thus without any 

compressor and refrigerant the cooling 

process will be carried out. The above 

process is done creating temperature 

difference between a two dissimilar 

semiconductors by voltage through 

electrodes. On account of temperature 

difference heat transfer will takes. Here 

if once the Peltier module provided with 

power supply it will reach its maximum 

as -2100C so in that temperature we can 

keep anything inside the utilizing 

chamber so we are controlling the 

temperature by using Arduino controller 

thus it seems to be a complete product as 

a gas free refrigerator 

2. OBJECTIVE 

To create a refrigerator without using the 

gas using Peltier module  
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  To create user friendly in both health 

and wealth and it should be does not 

harmful to the user. 

 In future this type of products will save 

the environment and also satisfy the 

need of the consumers without harm. 

 Compare to the gas refrigerator, the 

Peltier refrigerator is less in cost 

 The implementation of this kind of 

product will be high in the future in 

order to save the nature and human being 

3. SELECTION OF MATERIALS 

The supporting frame is made up of fibre 

glass sheet, the reason for selecting this 

material is the fibre glass sheet is a good 

insulating material next to the Thermocol. 

The reason for selecting the insulating 

material is very are carrying out an 

refrigeration process, in this process the 

efficient output can be obtained in a closed 

chamber according to the chamber size the 

design will be made. If a conducting material 

is used the cooling effect will be conducted 

to the outside surface so there will be loss in 

efficiency thus the entire output will not be 

utilized so we are preferring the insulating 

material. There is large number of insulating 

materials are there in that we choose fibre 

glass material because of its availability and 

reasonable cost 

4. EXPERIMENTAL SETUP AND 

METHODOLOGY 

The supporting frame is in the shape of 

cuboid in the following dimension 

 Width of 150mm in all sides 

 Height of 250mm in all the side  

 Thickness of 10mm in all the sides 

In the top of the cuboid the Peltier module 

will be placed,provided with an opening the 

cold side will face the utilizing chamber and 

the hot side will face the outside of the 

chamber the Peltier module is connected to 

the DC supply. The heat sink is stick on the 

hot side of the module using thermal paste, 

the USB fan is connected with the heat sink 

through the screws. The thermocouple or 

temperature sensor is placed inside of the 

chamber which provides temperature sensed 

output to the Arduino controller to maintain 

temperature. To maintain an affordable 

temperature we are programmed as when the 

temperature reached 10℃ the power supply 

will be cut off automatically and when the 

temperature reached 15℃ the power supply 

will be provided. 
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In this the fixed Peltier module will be 

supplied with voltage. Into the Peltier 

module N type and P type semi-

conductors which is coated with 

ceramics. In this setup when the voltage 

is passed between the two dissimilar 

semi-conductors the temperature 

difference is takes place because of that 

the heat transfer will takes place. Thus 

the heat will be absorbed through the 

cold side of module from the utilizing 

chamber and dissipated through the hot 

side of the module which is attached 

with the heat sink and USB fan thus the 

refrigeration process is carried out. 

 

Fig.4 Peltier Effect 

5. COMPONENTS OF THE GAS FREE 

REFRIGERATOR 

 Peltier Module  

 Power source (DC)  

 USB fan  

 Heat Sink   

 Temperature Sensor 

 Arduino controller 

 Fibre glass sheet  

 

6. PELTIER MODULE 

Peltier Module A thermoelectric module 

consists of arrangements of number of P-

type and N-type semiconductor which 

are heavenly doped with electron

 Fig.6 

Peltier Module 

carrier and sandwiched between two 

ceramic substrates. In this project I have 

used the Peltier module model TEC1-

12706. 

7. HEAT SINK AND USB FAN 

Cooling fan works on 12V DC at 3000 

rpm been used here to remove the heat 

passive heat exchanger that cools a 

device by dissipating the heat into 

surrounding medium, it consists of fin 

blade due to which the surface area for 

cooling increase and hence the cooling 

 effect obtained 
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Fig.7 USB Fan 

8. TEMPERATURE SENSOR 

• It is a J type temperature sensor 

• Its range “-210°c - 1200°c”  

• its anode material is Fe 

• Its cathode material is Cu 

• Its accuracy 0.75% or 2.2°c using 

• Using this we are controlling 

temperature of Utilizing  chamber   

 

 

Fig.8 Temperature Sensor 

9. ARDUINO CONTROLLER 

• Arduino controller is a device which 

carry out a process through automation 

using coding or programmes 

• Different types of Arduino is there  here 

we are using Atmega328P type 

• Using LabVIEW programming we are 

using this as a temperature controlling 

system 

10. LABVIEW SOFTWARE 

With a graphical programming syntax 

that makes it simple to visualize, create, 

and code engineering systems, 

LabVIEW is unmatched in helping you 

reduce test times, deliver business 

insights based on collected data, and 

translate ideas into reality. LabVIEW is 

designed to interoperate with other 

software, whether alternative 

development approaches or open-source 

platforms used with it. 

 

11. WORKING PRINCIPLE 

The Gas Free Refrigerator is operated by 

the principle of “Peltier effect” (which is 

also known as “thermoelectric effect”). 

The device has two sides one is hot and 

another one is cold side, and when a DC 

electric current flows through the it, 

temperature difference will takes place 

between two dissimilar semiconductors 

so the heat transfer will occur, then one 

side gets cool while the other gets hotter. 

The "hot" side is attached with a heat 

sink and USB fan so that module 

remains at ambient temperature 
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Fig.11 Working Principle 

SCOPE OF PROJECT 

• In diary industries by replacing the 

conventional cooling method and we can 

implement this method for large scale to 

avoid pollution and harmful effects to 

human  

• In our daily life we can use this gas free 

fridge by replacing conventional one to 

save power and to avoid harmful side 

effects of refrigerant 

• In future we can use this as a portable 

refrigerator by having some changes in 

design 

ADVATAGES  

• Less in cost  

•  Minimizes the harmfulness to both 

environment and users 

•  High efficiency. 

• We can use this as an portable one by 

having some changes in design 

• Its entirely gas free 

CONCLUSION  

   This project is very useful for 

conventional refrigerator users. Using 

this we can control ozone depletion and 

too prevent the users from diseases. It is 

completely eco-friendly products. In 

future the requirements of eco-friendly 

will in high demand to face that these 

kinds of product will be a part of it. 

Promote eco-friendly products rescue the 

upcoming generations 
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