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ABSTRACT- Solar energy temperature controlled chamber presented in the paper. This technique is  mainly focused in 

the medical field. Using the peltier module the temperature controlled chamber is used for the two main purposes. As the 

temperature controlled chamber is compact and easy to carry the vaccines to rural areas, it is mainly designed. This 

system is mainly focused on solar energy in order to avoid the environmental pollution. 
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       I. INTRODUCTION 

A solar-powered refrigerator is a refrigerator, which runs on electricity provided by solar 

energy. Solar-powered 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. Traditionally solar-powered refrigerators and vaccine coolers use a 

combination of solar panels and lead batteries to store energy for cloudy days and at night in the 

absence of sunlight to keep their contents cool.  

This system consists of Embedded system, Solar panel, Charger, Battery Display, 

Embedded system, ADC, Temperature sensor, Driver, Peltier Module, Temperature controlled 

module and Keypad. The solar panel is used to convert the heat energy into electrical energy and 

it is given to the charger, the charger is controlled by the embedded system and the output of the 

charger is given to Battery to store the voltage. Again the Battery voltage is given to the ADC, 

the ADC is used to measure the Battery voltage and converts it into a digital signal and given 

back to embedded system. When the level of the voltage decreased below a certain level the 

charger is activated and solar voltage is given to a battery for storage. 

The temperature sensor is given to ADC, where ADC converts Analog signal to Digital Signal 

and given to Embedded system. The Embedded system is programmed like that when it receives 

the signal from the keypad it checks the temperature of the chamber and activates the Driver. 

The Driver is used to drive the Peltier module. Peltier is a Module which Generate voltage when 

there is a different temperature on each side. Conversely, when a voltage is applied to it, it 

creates a temperature difference. At the atomic scale, an applied temperature gradient causes 

charge carriers in the material to diffuse from the hot side to the cold side. So by using the Peltier 

module we can cool and heat the chamber. The keypad is used to set the Temperature value to 

the chamber and at the same time the Display used in this system to display the process carried 

out in the system. 
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Fig.1 Overall system block diagram 

II. EXPERIMENTAL SETUP 

SOLAR PANEL 

Solar panels make use of renewable energy from the sun, and are a clean and environmentally 

sound means of collecting solar energy. Solar panels collect solar radiation from the sun and 

actively convert that energy to electricity. 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 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.  

EMBEDDED SYSTEM 

In embedded system the microcontroller pic 16F887 is used. The PIC is a family of 

Harvard architecture microcontrollers made by Microchip Technology, derived from the 

PIC1640 originally developed by General Instrument's Microelectronics Division. The name PIC 

initially referred to "Peripheral Interface Controller". 

Embedded system consists of five ports. port a, port b, port c, port d, port e. With this 

system in port a temperature sensor is connected. In port b LCD display is connected. On port c 

keypad is connected. On port d relay driver is connected. ADC was inbuilt in the controller. Fig 

2 shows the embedded unit. 

A.  LCD DISPLAY 

Liquid Crystal Display makes the system user friendly. The sun-set and set temperature 

values are simultaneously displayed on the 16*2 line LCD panel LCD Display is used for 
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displaying the status of the processing. An LCD consists of two glass panels, with the liquid 

crystal material sandwiched in between them. The LCD doesn’t generate light and so light is 

needed to read the display. Driver circuit is an electrical circuit used to power the LCD.LCD is 

connected to the port b to display the temperature readings. 

B. KEYPAD 

 A keypad is a set of buttons arranged in a block  which usually bear digits, symbols and 

usually a complete set of alphabet letters. If it mostly contains numbers, then it can also be called 

a numeric keypad. Keypads are found on many alphanumeric keyboards and on other devices 

such as calculators, push-button telephones, combination locks, and digital door locks, which 

require mainly numeric input.  

C. ADC  Analog to digital converter is a successive approximation type analog to digital 

converter. The successive approximation technique uses a very efficient code search strategy to 

complete and-bit conversion in just n-clock periods. The circuit uses a successive approximation 

register to find the required value by trial and error. 

D. RELAY DRIVER 

 The relay driver circuit is enabled certain time duration only, such enable pulse is 

depended by delay programming of microcontroller, here Darlington circuit has been two 

transistors made connection of cascade network, if input is set to the base of  the first transistor, 

then that is turned on and emitter current of that turn the other one. Hereby the circuit is closed 

through coil and second transistor, now the energized coil is controls the contactors that are 

change the normally open to close and normally closed to open connection. The enabled signal is 

not essential after energizing that coil because the transistor collector current maintains the 

transistors in the saturation state continuously.The induction effect may affect the indication 

components and another thing, so the diode is connected across the coil which can prevent the 

chopping effect the inverse magnitude of magnetic field shorted across from the coil.   

E.  BATTERY 

The role of the battery is stored energy when the solar cell converted and to keep the power 

supply at any time to load. The battery used in solar power generation system has some basic 

requirements, such as low self-discharge rates, long life, deep discharge ability, charging 

efficiency, less maintenance or maintenance-free, wide working temperature range and low 

prices. Battery used in this paper can achieve with the discharge depth of about 80% of the deep 

discharge maintenance-free battery. It should consider the output voltage and capacity. Its output 

voltage should match with the controller in the system and its capacity should insure the 

refrigerator working normally for some time when the system at no sunlight circumstances. The 

battery most commonly used is the lead acid type, long life, deep cycle batteries are preferred. A 

capacity to run the refrigerator for five days without sun is recommended. 

F.  TEMPERATURE SENSOR 

The LM35 series are precision integrated-circuit temperature sensors, whose output voltage is 

linearly proportional to the Celsius (Centigrade) temperature. The LM35 thus has an advantage 

over linear temperature sensors calibrated in ° Kelvin, as the user is not required to subtract a 

large constant voltage from its output to obtain the convenient Centigrade scaling. The LM35 

ISSN NO: 2394-2886

Page No: 741

Suraj Punj Journal For Multidisciplinary Research

Volume 11, Issue 4, 2021



does not require any external calibration or trimming to provide typical accuracies of ±1⁄4°C at 

room temperature and ±3⁄4°C over a full −55 to +150°C temperature range. Low cost is assured 

by trimming and calibration at the wafer level. The LM35’s low output impedance, linear output, 

and precise inherent calibration make interfacing to readout or control circuitry especially easy. 

It can be used with single power supplies, or with plus and minus supplies. The temperature 

sensor LM35 senses the temperature and convert it into an electrical signal which is applied to 

the microcontroller through the ADC. The temperature range of the sensor is 1℃ to 255℃. 

G. PELTIER MODULE 

Thermo-electric (Peltier) Modules are solid-state devices that convert an electric current into a 

temperature gradient. They consist of two sides – a hot side and a cold side. The module acts as a 

heat pump in that it moves heat from the cold side to the hot side. The hot side requires a method 

of removing that heat for the unit to function properly. The more efficient the means of removing 

this heat from the hot side, the colder the cold side will operate. TECs help enhance your cooling 

ability by creating a temperature differential that can be more easily moved out of the system. 

Water-cooling systems can only cool an object to ambient temperatures (room temp), but they 

still have the excess cooling capacity (provided they have a sufficient flow - rate and a capable 

radiator). TECs allow more of the cooling capacity to be utilized and therefore achieve lesser-

than-ambient temperatures. 

 H. TEMPERATURE CONTROLLED CHAMBER 

The temperature control chamber provides the user with an accurate range of ambient 

temperature. The user can build this simple circuit and protect any issues with temperature. 

Moreover, it is easy to develop depends on the environment or requirement that is needed for 

different types of testing. Also, using the variable resistors allows user to be flexible to the 

ambient temperature when the temperature is one of the variables in the testing.   

The chamber consists of hot and cold chamber for both the purposes. 

   

                                                           

Fig 2 Embedded units 

III.CONCLUSION 

In this paper, Solar powered refrigeration is a practical, cost efficient and simple solution 

to supply appropriate needs of rural areas. It can support human health and contribute to food 

security by enabling users to store vaccines and perishable goods in off-grid areas. However, 
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there are further efforts needed to make solar powered refrigeration commercially available on a 

broader basis. There is a need for creating awareness among stakeholders, political decision 

makers and end-users about the availability and the economic and environmental benefits of the 

technology. The cost of solar panel is high so the size of solar panel must be replaced in order to 

reduce the cost. 
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