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Abstract— This paper discuss Design, Manufacturing and 

Experimental Analysis of thermoelectric refrigerator working 

on Peltier effect objective the design is to maintain food at 

10◦c. Energy crisis has always been a major issue for the 

world. As energy demand is escalating day by day, everyone 

necessitate appliances that use less amount of energy because 

conventional appliances i.e. refrigerators and heaters 

consume large amount of power ranging from 200W to 

1500W. Proposed model is based on Peltier effect, and uses 

Peltier module (TEC1-12706) which exhibit cooling at one 

side plate and heating on other one depending upon supply 

voltage biasing. Working model is manufactured.   
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I. INTRODUCTION 

Thermoelectric refrigerator a thermoelectric cooler module or 

Peltier cooler is a semiconductor based electric component 

that functions as a small heat pump. By applying a low 

voltage direct current (DC) power source to a thermoelectric 

cooler module, heat will be moved through one side to the 

other. One module face, will be cooled while the opposite 

face simultaneously is heated. Both thermoelectric 

refrigerators and mechanical refrigerators are governed by the 

same fundamental laws of thermodynamics and both 

refrigeration systems; although considerably different in 

form, function in accordance with the same principles. In a 

thermoelectric cooling system, a doped semi-conductor 

material essentially takes the place of the refrigerant, the 

condenser is replaced by a finned heat sink, and the 

compressor is replaced by a Direct Current power source. At 

the cold end of the semi-conductor material, heat is absorbed 

by the electron movement, moved through the material, and 

expelled at the hot end. Since the hot end of the material is 

physically attached to a heat sink, the heat is passed from the 

material to the heat sink and then in turn, transferred to the 

environment 

II. DESIGN 

A. Refrigeration Container  

Before designing refrigeration container, we need to have a 

proper size of module, aluminium plate, heat sink which 

provide us proper hard points needed to be taken care of for 

design of other components. To make the container we need 

to have proper material which should have required heat 

transfer without any loss. 

Figure represents front view of refrigeration 

container which shows the proper cut out to store the material 

as per the required situation. 

 

 
Fig. 1: Refrigeration container 

1) Heat sink 

 
Fig. 2: Heat sink 

Heat sink is used to remove the heat from the peltier module 

which produces heat on one side of surface of   module. Well-

balanced cooling performance provides fin optimizations 

with perfect balance between high and low speed operations. 

Direct Contact heat pipes with the patented CDC (Continuous 

Direct Contact) technology - creating a perfect, sleek surface 

for heat conduction. 
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It is based on sodium vapour which absorbs heat 

from peltier module and transfers to the upper portion of heat 

sink through fins provided.  
2) Aluminium plate  

Aluminium plate is used to attach the peltier module so that 

the heat sink is attach to the plate for proper and uniform heat 

transfer.The size of aluminium plate is (100*60*3)mm where 

the peltier module is attach with the help of thermal paste. 

 
Fig. 3: Aluminium plate 

3) Peltier Module  

The main component in refrigeration system is peltier module 

which works on thermoelectric effect. When we supply the 

electricity to the module, one side of module produces heat 

and another side produces cooling effect. Due to polarity of 

current the heating and cooling effect is produced.  

 
Fig. 4: Peltier module 

Specification:  

4 module (4*4*0.3)cm 

Rated voltage : 12V 

Rated power : 72 – 92W 

4) Cooling Fan 

This is a fan which is attach to the cooling side of peltier 

module which is placed inside the container for proper 

transfer of cool air supply. 

 

Fig. 4: Cooling Fan 

5) Switched Mode Power Supply – SMPS 

SMPS is used to give the required supply to the module. It is 

an electronic power supply that incorporates a switching 

regulator to convert electrical power efficiently. 

 
                                   Fig. 5: SMPS 

III.  GEOMETRY SETUP 

The geometry set up was performed in following steps: 

A. Sheet Metal Cutting: 

To make the refrigeration container we have to cut a sheet 

metal which is of stainless steel.  

So here we are making the storage volume of 3 litres and to 

bring that required volume we have to cut a proper dimension 

sheet.  

1) Outer Dimension: 

Parameter Value 

Height 15inch 

Side breadth 8.25inch 

Length 8.34inch 

Table 1: 
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2) Inner Dimension: 

Parameter Value 

Height 8inch 

Side breadth 4inch 

Length 6.5inch 

Table 2: 

Using these basic parameters we started our designing. 

B. Component Setup: 

 
Fig. 6: Component Assembly 

Here the upper part of box is made cut out with respect to the 

size of aluminium plate. Aluminium plate is made attach with 

the module with the help of thermal paste. Cool side of 

module is inserted inside the cut out with cooling fan attached 

to it. The upper side of plate is attached to heat sink to transfer 

heat from hot side of module. SMPS is used to supply the 

power to module, heat sink, cooling fan.    

1) Output: 

 
Table 3: 

IV. CONCLUSION 

Since Peltier cooling is not efficient comparatively and due 

to its small size applications, it is not widely used. It found its 

application only in electronics cooling etc. But, we have seen 

that there is a huge scope of research in this field about 

thermoelectric materials, its fabrication, heat sink design etc. 

Researcher are working on reducing irreversibilities in the 

systems, because Peltier cooler has more potential which we 

can see from the vast difference between value of first law 

efficiency and second law efficiency. 
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