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Abstract 

This paper proposes the idea of using Solar Energy as a source of power inr 

design and development of portable air cooler with longer life, less maintenance and 

better performance, particularly useful for rural areas that have a considerable amount of 

solar radiation and have no access to grid systems and also for street vendors during 

summer. This system comprises of a photovoltaic (PV) array along with battery to provide 

continuous power supply. The DC motor which is used in the traditional coolers is 

replaced with Permanent Magnet DC Motor. PMDC motor is highly efficient since no 

electrical energy is used or losses incurred for developing or maintaining motor’s 

magnetic field. Its size is more compact, and a better dynamic performance can be 

expected due to higher magnetic flux density in air gap. PMDC motor has an essentially 

simplified construction, and it is maintenance free. In this system IOT control is used for 

switching of pump and to control speed of motor. The proposed air cooler system is 

designed to obtain satisfactory system performance. 
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1. Introduction [1] 

In summer hot and humid conditions feel uncomfortable due to weather condition and 

heavy humidity. So, it's necessary to take care of thermal comfort conditions of human 

body. Thermal comfort is decided by the room’s temperature, humidity, and air speed. 

Radiant heat having hot surfaces or radiant heat loss from cold surfaces also is important 

factor for thermal comfort. Relative humidity (RH) could also be a measure of the 

moisture within the air, compared to the potential saturation level.  

Warmer air can hold more moisture. Once it approaches 100% humidity, the air moisture 

condenses – this is often called the saturation point. Room occupants also add heat to the 

space since the conventional blood heat is way beyond the space temperature. Need of 

such a source which is abundantly available in nature, which doesn't impose any bad 

effects on earth. There's just one thing which might come up with these all problems is 

solar power. 

The rate of energy consumption is increasing very rapidly because of increase in 

population, industrialization, transportation etc. And also, the supply is depleting because 

of annihilation of fossil fuels, leading to inflation and energy shortage. This paved to 

explore other available renewable resources. Among all the renewable resources solar is 

most abundant and the effective harvest of this energy can easily fulfil present energy 

demand of world. 

Though the extraction of energy from the sun might be costly, but with the reduction 

within the cost of power electronic devices and Solar panels in the recent years and their 
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increased life has augmented solar photovoltaic (PV) based generation for various 

household and industrial applications. 

The portable solar cooler relies on the concept of harvesting solar energy. It depends on 

the solar power for satisfying its need of power source. The functionality of Solar Cooler 

is different from the normal coolers. The solar power generated is stored in a battery. This 

battery is connected to the solar cooler as power source. Internet of Things (IoT) could be 

a direct result of the continuing digitization of the planet. It's a network of smart devices 

embedded with sensors and other electronics to allow them to communicate with one 

another or more generally, with the web. 

The portable solar cooler is economical hence almost every class of our society can afford 

it. It's useful for street vendors during summer. The most effective part is that it is used 

even in rural areas where there'll be no supply of electricity. 

.  

1.  CHARGING TIME 

In this paper, a 3-watt solar panel to charge a 12-volt battery is used. The solar power 

generated depends on the solar irradiation on the panel. If it is assumed that the solar 

panel has sufficient irradiation and is operating at standard test conditions, generating 3-

watt power, then. 

• Amperes generated by the solar panel feeding power to a 12-volt battery. 

Amps =  

    = 0.25 A 

• Charging time of the battery =  

=  

= 5.2 h 

• For a 20% of efficiency loss =  

    =1.04 h 

• Charging time = 5.2h + 1.04h 

= 6.24 h. 

The charging time for the battery is 6.24 hours assuming that the solar panel is generating 

3-watt power.  

 

2.  SWITCHING OF PUMP 
The pump is connected to the battery through a relay, which acts as a switch and is 

controlled by Arduino Nano microcontroller. The digital output (0 or 1) from the 

microcontroller acts as a controlling signal to the relay. When the relay gets turned ON, 

then the pump will run, and when the relay is turned OFF, then the pump will be OFF. 

In the Blynk app there is a button widget created for the switching of the pump. Whenever 

the button is turned ON/OFF, it sends a command 1/0 (HIGH/LOW) to the Blynk cloud 

through the internet. From there, the command reaches to the microcontroller through 

Blynk libraries used. Microcontroller will generate the output accordingly, which will 

control the relay, thus switching the pump. 
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Figure 3.1 Switching of Pump 

 

When the button is off, the relay will get off, then the pump will not run, and when the 

button is on, the relay will get on, and then the pump will run. 

 

3. SPEED CONTROL OF MOTOR[2-4] 

The pump is connected to the battery through a L293D motor driver, which controls the 

speed of the motor according to the PWM input given to it. From the Arduino Nano 

microcontroller two outputs are given as inputs to the motor driver one input is digital 0 

(LOW) and the other is PWM input. 

In the Blynk app there is a segmented switch widget, which allows us to send a command 

to our hardware based on the selection it is  made on the UI (user interface). We have 

used four commands for which PWM values are defined in code. Whenever we select a 

command, the motor will run at speed depending on the PWM value assigned to that 

command. 
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Figure 3.2 Speed Control of Motor 

When zero is selected in a segmented switch, the motor will be off, and when one, two, 

and three are selected, the speed of the motor will be low, moderate, and high, 

respectively. 

 
Figure 3.3 Solar cooler hardware setup 

 

 

 

4. CONCLUSIONS 
 

The proposed IOT controlled portable solar cooler prototype has been implemented. 

When compared with normal cooler, this solar cooler can be easily moved to different 

places due to its portability. 
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Use of renewable energy for the working of cooler has been done to save electricity. As 

solar energy is used operating cost was reduced and Which is not harmful to nature. 

Switching of pump and speed control of motor is successfully achieved remotely through 

internet. As IOT is used it will bring more comfort and convenience to people lives. 

The portable solar cooler is economical so anyone can afford it. It will enable people of 

those rural areas which do not have electric supply and street vendors to have cool air 

during summer. 
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