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Abstract— In this manuscript, The global increasing demand 

for refrigeration in field of refrigeration air-conditioning, 

food preservation, vaccine storages, medical services, and 

cooling of electronic devices, led to production of more 

electricity and consequently more release of CO2 all over the 

world which it is contributing factor of global warming on 

climate change. Thermoelectric refrigeration is new 

alternative because it can convert waste electricity into useful 

cooling, is expected to play an important role in meeting 

today•fs energy challenges. Therefore, thermoelectric 

refrigeration is greatly needed, particularly for developing 

countries where long life and low maintenance are needed. 

The objectives of this study is design and develop a working 

thermoelectric refrigerator interior cooling volume of 5L that 

utilizes the Peltier effect to refrigerate and maintain a selected 

temperature from 5 °C to 25 °C. The design requirements are 

to cool this volume to temperature within a time period of 6 

hrs and provide retention of at least next half an hour. The 

design requirement, options available and the final design of 

Thermoelectric refrigerator for application are presented. 
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I. INTRODUCTION 

The applications of thermoelectric coolers are increasing with 

an increasing demand of cooling in every sector for the past 

forty years. The TE coolers convert electrical energy into a 

temperature gradient is a peltier effect. Although the physical 

principles upon which modern thermoelectric coolers 

function actually discovered in early 1800s but commercial 

thermoelectric modules were made available in the year 1960. 

In 1821, the first important detection relating to 

thermoelectricity occurred by German scientist Thomas See 

beck who found that an electric current would flow 

continuously in a closed circuit made up of two different 

metals, provided that the junctions of the metals were 

maintained at two different temperatures. Without actually 

comprehending the scientific basis for the discovery. See 

beck, falsely accepting that flowing heat produced the same 

effect as flowing electric current. Afterwards, William 

‘Thomson described a relationship between See beck and 

Peltier Effect without any practical usage. After studying 

some of the earlier thermoelectric work, Russian scientists in 

1930s, inspired the development of practical thermoelectric 

modules based on modern semiconductor technology by 

replacing different metals with doped semiconductor material 

used in early experiments. The See beck, Peltier and 

Thomson effects, together with several other phenomena, 

form the basis of functional thermoelectric modules. TE-

coolers can be analyzed by Joule heat, which is called heat 

rejection (Qh), from TEC hot side larger than the heat 

absorption (Qc), into TEC cold side 

II. PRINCIPLE 

Thermo-Electric Effect If one connects 2 wires of differently 

electrically leading materials at the 2 ends and if one applies 

additionally a voltage, a current flows, which transports heat 

of one junction point to the other. In the after-effect one 

junction point becomes cold and the other one warm. For 

thermoelectric modules materials are applicable with a high 

electrical conductivity and a small thermal conductivity. A 

good electrical conductors are also good heat conductors. One 

obtains the best efficiency with semiconductors 

 
Fig. 1: Principle of thermoelectric Module 

III. COMPONENT OF THERMOELECTRIC FREEZ 

Main component of Thermo Electric freez are as follow 

1) Thermo-Electric Module 

2) Fins. (Two Heat Sink) 

3) Insulated Wood Box 

4) Fans 

5) DC Power Source. 

Other sub component required for proper functioning of the 

Cooler is   

1) Adaptor 

2) Thermal Cement 

IV. CONSTRUCTION SETUP 

 
Fig 2: setup of thermoelectric freez 
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Fig. 3: actual setup of thermoelectric freez 

V. WORKING 

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 ino 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 semiconductors 

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. TEC are typically 

connected side by side and sandwiched between two ceramic 

plates. The cooling ability of the cabinet is obtained with 

cooling plate. 

VI. OBSERVATION DURING COOL DOWN TEST 

Sr no Time(min) Temperature inside freez (.oc) 

1 0 30oc 

2 5 25oc 

3 15 21oc 

4 30 180c 

5 60 15oc 

6 120 12oc 

VII. ADVANTAGES 

1) Cost: Cost of present HVAC system is very high  

2) Hazardous refrigerant: HFC is quite hazardous for 

human body and ozone layer which leading to global 

warming.  

3) Repairing cost: Repairing cost of HVAC system is very 

high  

4) Maintenance: Proper maintenance is very necessary 

because this system can affect human body and 

environment  

5) Simple and fewer parts required. 

6) No refrigerants are used, hence this has no effecton ODP 

and GWP.  

7) Initial set up cost is low compared other type of 

refrigeration systems.  

8) The usage of electric power is less.  

9) Compact, hence portable. 

VIII. APPLICATION 

1) It can be uses as remote place where electric supply is 

not available. 

2) In restaurants /hotels  

3) At public places  

4) Laboratory, scientific instruments, computers and video 

cameras.  

5) Medical and pharmaceutical equipment.  

6) Military applications. 

IX. CONCLUSIONS 

We conclude that this system will reduce the operating cost 

of the cooling system. From construction and working we 

have conducted the experiment of assembly of thermoelectric 

refrigerator. The temperature of thermo-electric refrigerator 

goes on decreases with increase in time. In this way we have 

completed this project on the Thermoelectric Refrigerator 

System. 
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