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ABSTRACT: 

 

In Today’s world one cannot refuse the use of refrigeration system in life not only in kitchen but also in 

industries too and also global warming is being increasing year by year. There are many reasons like 

pollution, deforestation, water contamination, etc... In coming years, the major problem before us is 

depletion of ozone layer which is caused by the release of CFC’s. Some of the equipment which causes this 

effect are refrigerators, Air Conditioners. This project utilizes the solar energy for its operation.  

In this project I mainly focus on a solution to control this problem I have focused on refrigerators which 

releases CFC’s. Here I am designing a mini solar based refrigerator which is cheaper as well as eco-friendly. 

This project does not need any kind of refrigerant and mechanical device like compressor, prime mover etc., 

for its operation. The main purpose of this project is to provide refrigeration to the remote areas where 

power supply is not possible. Here I am using Micro controller (AT89S52) allows dynamic and faster 

control. Liquid crystal display (LCD) makes the system user-friendly. 

In this project I am using solar panels for charging a Lead Acid Battery (12V, 1.2 Amp hrs.), a peltier 

thermoelectric device when connected to battery generates cool effect and hot effects depending on the 

mode required by the user. Since Iam using this for fridge we need only cool mode. 

A peltier thermoelectric device is connected to the battery to generate cooling effect. We need to display the 

voltage for that Iam using ADC0808 which is given to the controller. For this ADC Iam giving a clock 

pulses through 555 timer to perform its operation. 

 

Keywords:- Solar panel, Lead Acid Battery, Heat sink, Cooling fan, Thermoelectric Refrigerator, LCD, 

ADC  &  Peltier plate etc., 
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OBJECTIVES:- 

 

 

 
 

 

• The main aim of this project is to  provide refrigeration to the remote areas where power 

supply is not possible and also to control the depletion of ozone layer which is caused by the release 

of CFC’s 

 

• This project does not need any kind of refrigerant and mechanical device like compressor, 
prime mover etc., for its operation. This project utilizes the solar energy for its operation.  

 

 INRODUCTION 

 

Reasons for considering solar energy:    

          

    As a source of abundant free energy from the sun, solar energy has vast prospect to utilize in several 

areas to mitigate the energy demand of everyday life. The Basis for Considering Solar Energy as an energy 

resource is to meet the needs of remote areas where power supply is not possible and developing countries. 

Firstly, most the countries called developing are in or adjacent to the tropics and have good solar radiation 

available. Secondly, energy is a critical need of these countries but they do not have widely distributed 

readily available supplies of conventional energy resources. Thirdly, most of the developing countries are 

characterized by arid climates, dispersed and inaccessible populations and a lack of investment capital and 

are thus faced with practically insuperable obstacles to the provision of energy by conventional means, for 

example, by electrification. In contrast to this solar energy is readily available and is already distributed to 

the potential users. Fourthly, because of the diffuse nature of solar energy the developments all over the 

world have been in smaller units which fit well into the pattern of rural economics. 

 

 It uses no moving parts except for some fans, employs no fluids, and do not require bulky piping and 

mechanical compressors used in vapour-cycle cooling systems.  

 

Such sturdiness favors thermoelectric cooling over conventional refrigeration in certain situations.  

 

The compact size and weight requirements, as well as portability in the design, rule out the use of 

conventional refrigeration. 

 

BLOCK DIAGRAM:- 
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The figure represents the block diagram of solar refrigerator Solar panel or solar cell which converts light 

energy into electrical energy is composed of P-N junctions, where electric current is produced due to the 

transfer of electrons. During day time the solar plate collects the light and converts into electricity and this 
current can be stored in the battery. The current stored in the battery is only used in the absence of sunlight. 

And when there is abundant of sunlight the solar plate is directly connected to the refrigerator. The capacity 

of the battery is 12V and it stores energy which is required in the absence of sunlight.  

The ADC(ANALOG TO DIGITAL CONVERTER) which is used to convert the analog or electrical signals 

from the battery into digital signals. The digital signals are displayed on the LCD (liquid crystal display). 

And this LCD displays the maximum voltage present in the battery. The mini refrigerator which has peltier 

plate inside it acts as a cooling device. 

 

  The peltier plate is made up of P-N junctions produce cooling effect on one side and heating effect 

on other side of the plate. The peltier plate works on peltier effect "when current is passed through a 

junction of two different metals, the heat is either evolved or absorbed at the junction” this is known as 

peltier effect. A dual mode switch is placed between the battery and the refrigerator, by reversing the 

polarity we can produce heating or cooling effect inside the refrigerator. i.e., peltier plate can be used as a 

heating device or cooling device just by reversing the polarity. 

 

 

EXPERIMENTAL SETUP:- 

 

 
 

 

 

SOLAR CELL DESCRIPTION  

 

 

 
 

 

SOLAR PANEL SPECIFICATIONS: 

 

• 36(4x9) solar cells 

 

• Type: Photovoltaic 
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Working of solar panel:-  

 

 Solar radiations which are emitted by the solar energy are absorbed by the solar panel. Solar 
panels collect solar radiation from the sun and actively convert that energy to electricity. 

 

• The solar cell is composed of the semiconductors of the P-N junctions. 

  

• It can convert light into electric energy. The solar cell can provide higher output rate as the 

sunlight becomes stronger, i.e. solar cell facing the sun.  

• Solar panels are comprised of several individual solar cells. These solar cells function 

similarly to large semiconductors and utilize a large area p-n junction diode.  

• When the solar cells are exposed to sunlight, the p-n junction diodes convert the energy from 

sunlight into usable electrical energy.  

• The energy generated from the photons striking the surface of the solar panel allows 

electrons to be knocked out of their     orbits and released, and electric fields in the solar cells pull 

these free electrons in a directional current, from which metal contacts in the solar cell can generate 

electricity.  

• The more solar cells in a solar panel and the higher the quality of the solar cells, the more 

total electrical output the solar panel can produce. 

•  The conversion of sunlight to usable electrical energy has been the Photovoltaic Effect. 

From the panel it is given to the rechargeable battery to store the current.  

 

LEAD ACID BATTERY 

 

The purpose of Lead-acid Battery is to store the energy for our requirements. Lead Battery is also 

known as Storage Battery. 

 

Specifications 

 

• Sealed and maintenance free battery 

• Non-Spillable construction design 

• 12V 1.3 Ah sealed lead acid battery 

• High quality and reliability   
  

 
PELTIER UNIT: 

 

Peltier History: 

 

Early 19 th century scientists, Thomas Seebeck and Jean Peltier, first discovered the phenomena that are the 

basis for today’s thermoelectric industry. Seebeck found that if you placed a temperature gradient across the 

junctions of two dissimilar conductors, electrical current would flow. Peltier, on the other hand, learned that 

passing current through two dissimilar electrical conductors, caused heat to be either emitted or absorbed at 
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the junction of the material. It was only after mid-20th century advancements in semiconductors technology, 

however, that practical applications for thermoelectric devices became feasible. With modern techniques, 

we can now produce thermoelectric modules that deliver efficient solid state heat-pumping for both cooling 
and heating; many of these units can also be used to generate DC power at reduced efficiency. New and 

often elegant uses for thermo-electrics continue to be developed each day. 

 

PELTIER PLATE 

 

Peltier plate which works on the principle of peltier effect. The Photovoltaic effect is the effect observed 

when electromagnetic radiation falls on a thin film of one solid deposited on the surface of a dissimilar solid 

producing a difference in potential between the two materials. The phenomenon in which the incidence of 

light or other electromagnetic radiation upon the junction of two dissimilar materials, as a metal and a 

semiconductor, induces the generation of an electromotive force. The conversion of electromagnetic 

radiation into electric power through absorption by a semiconducting material. Devices based on this effect 

serve as power sources in remote terrestrial locations and for satellites and other space applications. 

 

 

 
The electrical energy generated by the solar panel has been sent to the Peltier plate present in the 

refrigerator. The electrical energy enters to the peltier plate. The function of peltier plate is to create heat 

flux between the junctions of two different types of materials. Peltier plate 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 and 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. In peltier plate, a voltage is applied across the device, and as a result, a difference in 

temperature will build up between the two sides. When DC current flows through the device, it brings heat 

from one side to the other, so that one side gets cooler while the other gets hotter. The "hot" side is attached 

to a heat sink so that it remains at ambient temperature, while the cool side goes below room temperature.  

 

 

PELTIER PLATE SIDE VIEW 
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Specifications:  

The standard data of peltier plate is as follows: 

 Type: TEC1-12726 

 Material: Ceramic substrate, Sb, Bi, Se, Te,  Tin 

 400W 

 12V 

 Couples: 127 

 Pellets/counts: 16 

 Imax (A): 20 

 Vmax (V): 15.4 

 Tmax ˚C: 68 

 Dimensions: 50 x 50 x 3.65mm (2 x 2 x 0.15&quot;) 

 Wire length: 101mm  

 Fully sealed for protection against moisture 

 

Calculation of number of couples: - 

Couples =[(count 2 )/2]-1 

= [(16 2 )/2]-1 

= 128-1 

=127 couples 

The materials that are generally used in Peltier plate:- 

 

 (TEC1-12726) are Pb, Sb, Bi, Te, Se. 

 

The Peltier coefficients of the above materials are:- 

 

Pb = 18µV/K 

Sb = 4µV/K 

Bi = -8µV/K 

Te = 500µV/K 

Se = 900µV/K 

 

Heat absorbed per unit time: - 

 

Q=(π A -π B ) I 

 

Q= peltier heat absorbed by the lower junction per unit time 

 

π A =peltier coefficient of material A 

π B =peltier coefficient of material B 

I=current flowing through the junction 

 

= [4-(-8)] *26 

=12*26 

=312 watts 

 

BENEFITS:- 

 

• Heating and cooling with the same module 

• No moving parts and environment friendly 

• Makes absolutely no noise and does not vibrate 

• Long life 

• Slim and compact 

• Excellent quality 

• Maintenance –free 

• Acoustically silent and electrically quiet 
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INFRARED THERMOMETER 

 

 

 
 

 

• Checking mechanical or electrical equipment for temperature and hot spots.  

 

• Monitoring materials in processes involving heating or cooling.  

 

 

 

MINI THERMO ELECTRIC REFRIGERATOR  

 Weight: 1 kg 

 Holds one can 

 Internal LED light 

Fan 

 
                             Peltier plate  

Heat sink     

 

Working of the mini fridge: 

 

 

 The fridge is provided power supply from a 12volt DC 1.3AH battery.  

 To start the fridge, the switch is turned ON. 
  

 When the switch is turned ON a LED starts glowing indicating that the fridge is now online. 

 Now Peltier plate arranged in the fridge generates cooling effect on inner side and heat is 
dissipated on outer side. 

  

 On the heat side of the Peltier unit, a heat sink along with the fan works to dissipate the heat 
from the Peltier unit in the outer environment. 

 

 Reversing the direction of the current, transforms the cooling unit into a heater. 
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 Now the peltier plate arranged in the fridge generates heating effect on inner side and cooling 
effect on outer side. 

  

 To turn off the fridge, switch can be turned off. Then the glowing LED will also stop 
glowing indicating no power for the fridge  

 

 

 

CONVERSION OF ELECTRICAL ENERGY OF SOLAR PANEL PER HOUR 

 

To find out how many amps solar panel will deliver in a full sunshine hour one need to convert solar panel 

output watts to amp hours  

P (watts) = V (volt) X  I (amps) 

I (amps) = P (watts) ÷ V (volt) 

 

COMPARISON: 

THERMOELECTRIC REFRIGERATION AND OTHER METHODS OF REFRIGERATION: 

THERMOELECTRIC:  

 

• Cooling is achieved electronically using the “Peltier effect”-heat is pumped with electrical 
energy. 

  

• Thermoelectric modules do not wear out with use. 
 

•  The fridge used in this kit has only one moving part i.e. a small fan which can be replaced 
easily. 

 

COMPRESSOR (VCR):  

• Cooling is achieved by vaporizing a refrigerant (such as Freon) inside the refrigerator-heat is 

absorbed by the refrigerant through the principle of the “latent heat of vaporization” and released 

outside the refrigerator where the vapour is condensed and compressed into a liquid again.  

• Uses mechanical energy. 

• Compressor system can leak Freon which can be extremely dangerous especially if heated.  

• Compressors and their motors are both subjected to wear and Freon filled coils are subjected 

to leakage and costly repairs.  

• Compressor units require trained mechanics and special service equipment to service them. 

ABSORPTION (VAR):  

• Cooling is achieved by vaporizing a refrigerant (ammonia gas) inside the refrigerator by 

“boiling” it out of a water ammonia solution with a heat source.  

• Uses the principle of latent heat of vaporization. The vapour is condensed and re-absorbed by 

the ammonia solution outside the refrigerator. Uses heat energy. 

• Absorption units require expert servicing from time to time and special service equipment to 

service them. 
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Advantages of Solar Powered Mini Thermoelectric Refrigerator:  

 The solar energy is available freely, abundantly and is a clean source of energy.  

 The solar refrigerators can be very useful in far off remote places where there is no 

continuous supply of power.  

 No moving parts, eliminating vibration, noise and problems of wear.  

 An interchange of heating and cooling process can be exercised just by reversing the polarity.  

 No Freon’s or other liquid or gaseous refrigerants required.  

 No leakage problem.  

 No chlorofluorocarbons.  

 Since no refrigerant is used, there is no question of toxicity and environment problems.  

 DISADVANTAGES:  

• It is only advantageous for unit smaller capacity.  

• More power is needed to run the system.  

• Charging of battery with solar panel   takes time.  
 

 APPLICATIONS: 

•  It can be used in remote place where electric supply is not available. 

•   In restaurants /hotels  

•  At public places  

•  Laboratory, scientific instruments, computers and video cameras. 

•  Medical and pharmaceutical equipment.  

•  Military applications. 

CONCLUSION:-  

Thus this project concludes that solar energy systems must be implemented to overcome increasing 

electricity crisis. In this project, a portable solar operated system unit was fabricated and tested for the 

cooling and heating purpose. The main purpose for which this fridge is made is being fulfilled as the 

space inside the fridge is sufficient enough to cool appropriate amount of medicines and injections, 

vaccines etc., needed at the rural and flood affected areas where there is no power supply. The minimum 

temperature achieved was found to be 80C for cooling and the maximum temperature was 600C for 

heating in this experiment. This system eliminates the refrigerants, which are the main source for the 

emission of CFC’s and HCFC’s which in turn reduces the greenhouse effect(controls the depletion of 

ozone layer which is caused by the release of CFC’s) and makes environment pollution free. Though 

this thermo electric refrigeration system has less applicatons today, in future it can become more 

popular, convenient and reliable eco-friendly too. 
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