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Abstract 

In recent years, many problems such as energy crises and environment degradation due to the 
increased levels of CO2 emission, greenhouse effect and ozone layer depletion has aroused and 
has become a primary concern to both the developing and developed countries. The working 
operation is dependent upon the use of solar energy. Solar refrigeration incorporates 
thermoelectric module that is found to be the most reliable, cost-effective, clean and eco-friendly 
system. There is no use of any refrigerant and mechanical device like compressor, prime mover, 
etc. in this project for its working. The main aim of this mentioned project is to provide effective 
refrigeration to the remote areas where supplying power is not feasible. 
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INTRODUCTION 

Refrigeration has been one of the most important and crucial factors of our daily life. The need 
of hour is to look at energy resources that are renewable and can be used as a source of energy. 
The basic idea behind this system is the implementation of photovoltaic (PV) cells driven 
refrigerating system fetching power from a direct current (DC) source or a solar panel (when 
required) with a battery bank. The first important discovery regarding thermoelectricity occurred 
by a German scientist Thomas Seebeck in the year 1821, which discovered that an electric 
current would flow continuously in a closed circuit constructed up of two metals dissimilar in 
nature, provided that the metal junctions were maintained at two specific temperatures. Seebeck 
falsely assumed that the flowing heat was producing the same effect as of flowing electric 
current without actually comprehending the scientific basis for the discovery. Later, in 1834, 
while investigatingthe Seebeck Effect, a French watchmaker who was a part-time physicist, Jean 
Peltier discovered that there was an opposite phenomenon where the thermal energy could be 
absorbed at one dissimilar metal junction and discharged at the other metal junction. Afterwards, 
William Thomson established a relationship between Peltier and Seebeck Effect without any 
practical application[1]–[10]. Scientists from Russia in 1930s inspired the practical 
thermoelectric modules development based on modern semiconductor technology by 
replacement of dissimilar metals with doped semiconductor material. The Seebeck, Peltier and 
Thomson effects, altogether with several other phenomena, formed the basis of thermoelectric 
modules. Thermoelectric Refrigeration system aims at providing cooling effect.  

WORKING 
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This project aims at investigating the feasibility of the system and producing prototype of a 
rapid-cooling device using Peltier technology. As project is entirely based on peltier effect, the 
first main step is the selection of right peltier module which is reliable and feasible. Selection of 
the peltier module is based on following factors;its operating temperature must be within 
required limits, heat rejected from hot side of the module should be less than its total power 
capacity. For effective cooling, proper heat sink should be provided on the hotter side. Peltier 
module should be selected according to the volume that has to be cooled. 

 

RESULT AND CONCLUSION 
 

The thermoelectric (TE) devices acts as heat pumps, power generators, coolers or thermal energy 
sensors which are used in almost all the fields such as aerospace, instrument, military, biology, 
medicine, industrial or commercial products. The major challenge which is faced in the 
thermoelectric cooling is lower COP (Coefficient of Performance) especially in large capacity 
systems that have high volume. However, with the energy costs increasing and environmental 
regulations regarding the manufacture and release of CFCs becoming more firm with the passage 
of time, the scope of thermoelectric effect has revived.Thermoelectric chilling of beverages can 
be done at the farms to inhibit and kill any enzymatic or microbial change in the quality of the 
beverage. The field of thermoelectricity and experimentation with different materials is required 
to be researched more for improving the coefficient of performance of the thermoelectric cooler. 
In the coming years, thermoelectricity has a lot of potential and capable enough to create energy 
efficient system and provide effective solutions for industrial applications.The minimum 
temperature achieved was found to be 15 degree celsius for cooling operations and the maximum 
temperature achieved was 65 degree celsius for heating in this experiment. 
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