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Abstract: 

In Today’s world global warming is being increasing every year. There are many reasons e.g. Pollution, deforestation, etc. 

responsible for global warming. In coming years the major problem before us will be depletion of circuit layethr which is caused 

by the release of CFC’s. Some of the equipments which cause this effect are refrigerators, AC’s. In this project we are mainly 

focusing on a solution to control this problem from refrigerators which releases CFC’s. Here we are designing a min i solar ba sed 

refrigerator which is cheaper as well as eco-friendly. So lar refrigeration may have applications in both developed and developing 

countries. Applications in developing countries such as vaccine storage or large scale food preservation have been the subjec t of 

much research. In developed countries the main area of interest is refrigeration. The energy source can be solar energy, biomass, 

or some combination of the two. Our project utilizes the solar energy for its operation. Solar refrigeration using thermo elect ric 

module is going to be one of the most cost effective, clean and environment friendly system. 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.  
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I. INTRODUCTION: 

 

From past twenty five years solar energy has been one of the 

most important sources of energy in our life. Th is is mainly  

due to the reason: as the population is increasing we are in 

search of other dependent and long lasting energy resource. the 

idea to implement photovoltaic driven refrigeration system 

powered from solar panel with a battery backup. In 1821, the 

first important discovery related to thermoelectricity was 

discovered by Thomas Seebeck who founded that an electric 

current would flow continuously inna closed circuit made uo 

of two dissimilar metals, provided that the junction of etal 

were maintained at two different temperatures. Later, in 1834 

physicist jean peltier found that there was an opposite 

phenomenon were by thermal energy could be absorbed at one 

dissimilar metl junction and discharged at the other junction 

when an electric currents flows within the circuit. And then 

Thomas described a relationship between Seebeck and Peltier 

Effect without any practical application. The Seebeck and 

Thomson effects, together with different other phenomenon 

forms the basic functional of thermoelectric modules. 

Thermoelectric refrigerat ion process aims in providing cooling 

effect by using thermoelectric effects in substitution to ‘vapour 

compression cycle’. 

 

II. OBJECTIVES: 
 

1. To make a refrigerat ion system dependent on 

renewable energy resource. 

 

2. To implement cooling with 12v dc cooler boxes. 

 

3. To study the results coming out from this project.  

 

4. To compare implemented result with theoretical 

result. 

III. CONSTRUCTION: 

 

Various components used are: 

1. Solar cells, 

2. Batteries 

3. Cooling chamber 

4. Tec module 

5. Heat sink 

6. Fan 

7. Smps 

8. AT89S52 MCU: 

9. 16X2 LCD: 

10. ADC0804:  

11. LM35 Sensor: 

 

1. Solar cells: 

 

The direct conversion of solar energy into electrical energy by 

conversion of light. 

Maximum power is 20w 

Voltage is 17v  

Current is 1.16 A  

 

2. Battery: 

 

A battery is an electrochemical converting chemical energy  

into electrical energy into electrical energy. The main objective 

of the battery is to provide a supply of current for operating the 

system.  Specification: 

1. voltage: 12v  

 

3. Cooling Chamber: 

 

It is the cabinet where the refrigerat ion effect is produced. It 

also consists of heat sink, tec plate, and fan. It is fabricated 
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with inner volume of 1 litre. The volume of the chamber is 

kept low for netter insulation purpose. For better cooling 

aluminum casing is done in the inner side of insulation.  

 

4. Tec Module: 

 

A typical thermo electrical (TE) module is composed of two 

ceramic substrates sandwiching many pairs or “couple” of 

bismuth telluride dice. Alumina ceramic substrates are 

commonly used for making TE modules.  

 

5. Heat Sink: 

 

A heat pump is a machine or device that device that moves 

heat from one location at a lower temperature to another 

location at a higher temperature using mechanical works or a 

high temperature heat source. thus heat pump may be thought 

of as a “heater” if the objective is to warm the heat sink or a 

refrigerator if the objectives is to cool the heat source. 

 

6. Fan: 

 

Many older refrigerators and most small refrigerator do not 

have fans but most modern frost-free. Refrigerator has two. 

one is under the refrigerator to cool the compressor and force 

air through the exterior coils. Second is inside and moves air 

around the coils inside the refrigerator. This second fan helps 

provide more even cooling. 

 

7. SMPS: 

 

A SMPS is electronic circuit that convert power using 

switching device that are turned on and off at high frequencies 

and storage component such as inductor or capacitor to supply 

power when then switching device is its non conductions state. 

it is used obtain regulated dc output voltage from unregulated 

ac or dc input voltage. 

 

8. AT89S52 MCU: 

 

AT89S52 is 8-bit microcontroller from Atmel Semiconductors. 

This comes into 8051 family microcontroller. This is the heart 

of the project. The complete control logic program is stored in 

this microcontroller. It sends and receives control and data 

signals to LCD, Stepper motor and to the other Devices based 

on the program logic. 

 

9. 16X2 LCD: 

 

16 X 2 LCD is used to display the operating instructions and 

status of the output. HD44780U is used in the project.. It can 

be configured to drive a dot-matrix liquid crystal display under 

the control of a 4- or 8-bit microprocessor. A single 

HD44780U can display up to one 8-character line or two  8-

character lines.  

 

10. ADC0804: 

 

Analog-to-digital converters are among the most widely used 

devices for data acquisition. Dig ital systems use binary values, 

but in the physical world everything is continuous i.e., analog  

values. Temperature, p ressure (wind or liquid), humid ity and 

velocity are the physical analog quantities. These physical 

quantities are to be converted into digital values for further 

processing. Thus, an analog-to-digital converter is needed to 

convert these electrical signals into digital values so that the 

microcontroller can read and process them. 

 

11. LM35 Sensor: 

 

The LM35 series are p recision integrated circuit temperature 

device with an output voltage linearly proportional to the 

centigrade temperature. This sensor does not require any 

external calibration. Operates from 4v to 30v. 

 
 

 
 

IV. WORKING 

 

 Solar panel gets charged due to sunlight. 

 Load battery gets charged from solar panel.  

 Electrical energy from battery is given to the peltier 

plate in fridge. 

 Temperature sensor sense the temperature and analog 

signal is converted to digital through ADC. 

 The microcontroller gets the ADC output and the 

temperature is shown on the LCD sceern . 

 At 89s52, an electronic device which contain its own 

processing power, memory and inputs output port to interact 

with other electronic devices. 

V. APPLICATIONS: 

 

 Solar-powered refrigerators are most commonly used 

in the developing world to help mitigate poverty and climate 

change. 

 By harnessing solar energy, these refrigerators are 

able to keep perishable goods such as meat and dairy cool in 

hot climates, and are used to keep much needed vaccines at 

their appropriate temperature to avoid spoilage. 

 The portable devices can be constructed with simple 

components and are perfect for areas of the developing world 

where electricity is unreliable o r non-existent. 

 Batteries (electric refrigerators) or phase-change 

material is added to provide constant refrigeration.  

http://en.wikipedia.org/wiki/Poverty
http://en.wikipedia.org/wiki/Climate_change
http://en.wikipedia.org/wiki/Climate_change
http://en.wikipedia.org/wiki/Solar_energy
http://en.wikipedia.org/wiki/Refrigerator
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 It is easily transported and reduces negative 

environmental impacts but is limited by size and requires the 

availability of water. 

 These fridges are expensive and require heavy lead-

acid batteries which tend to deteriorate, especially in hot 

climates, or are misused for other purposes. 

 In addition, the batteries require maintenance, must be 

replaced approximately every three years, and must be 

disposed of as hazardous wastes possibly resulting in lead 

pollution. These problems and the resulting higher costs have 

been an obstacle for the use of solar powered refrigerators in 

developing areas. 

VI. ADVANTAGES: 

 

 Light weight and compact fo r very small heat loads.  

 Reversing the direction of current transforms the 

cooling unit into a heater.  

 Operates in any orientation. Not affected by gravity or 

vibration 

 Very low cost device for cooling in s mall appliances. 

 Precision temperature and control capability.  

 Saves electricity  
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