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Abstract— The present air cooling methods are evaporative 

coolers, air conditioning, fans and dehumidifiers. But 

running these products need a source called electricity. The 

producing of electricity is ultimately responsible for hot and 

humid conditions i.e. global warming. In hot and humid 

conditions the need to feel relaxed and comfortable has 

become one of few needs and for this purpose utilization of 

systems like air-conditioning and refrigeration has increased 

rapidly. These systems are most of the time not suitable for 

villages due to longer power cut durations and high cost of 

products. Solar power systems being considered as one of 

the path towards more sustainable energy systems, 

considering solar-cooling systems in villages would 

comprise of many attractive features. This technology can 

efficiently serve large latent loads and greatly improve 

indoor air quality by allowing more ventilation while tightly 

controlling humidity. Despite increasing performance and 

mandatory energy efficiency requirements, peak electricity 

demand is growing and there is currently no prevalent solar 

air cooling technology suited to residential application 

especially for villages, schools and offices. This project 

reviews solar powered air cooler for residential and 

industrial applications. 
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I. INTRODUCTION 

Our research “Solar Cooler” is based on the concept of 

harvesting solar energy. It is easily interpretable from the 

name of the project that it is based on the solar energy for 

satisfying its need of power source. The functionality of 

Solar Cooler is dissimilar as that of the traditional coolers. 

The solar energy is harvested and stored in a battery. This 

battery is in turn connected to the solar cooler for the power 

source. The concept of solar cooler sounds good and 

economical hence almost every class of our society can bear 

its expenses. The best part is that, it can be used even in 

rural areas where there will be no supply of electricity. 

This paper reveals the comfort conditions achieved 

by the device for the human body. In summer and humid 

conditions we feel uncomfortable because of hot weather 

and heavy humidity. So it is necessary to maintain thermal 

comfort conditions. Thermal comfort is determined by the 

room’s temperature, humidity and air speed. Radiant heat or 

radiant heat loss are also important factor for thermal 

comfort. 

A. Components 

1. Solar Panel 

2. Battery 

3. Charge Controller 

4. Inverter 

5. DC Motor 

6. Water Pump 

7. Cooler Body 

Now let’s see the components in some details. 

1) Solar Panel 

 
Fig. 1: Solar Panel 

Solar panel refers either to a photovoltaic module, a solar 

hot water panel, or to a set of solar photovoltaic (PV) 

modules electrically connected and mounted on a supporting 

structure. A PV module is a packaged, connected assembly 

of solar cells. Solar panels can be used as a component of a 

larger photovoltaic system to generate and supply electricity 

in commercial and residential applications. Each module is 

rated by its DC output power under standard test conditions 

(STC), and typically ranges from 100 to 320 watts. 

The efficiency of a module determines the area of a 

module given the same rated output – an 8% efficient 230 

watt module will have twice the area of a 16% efficient 230 

watt module. There are a few solar panels available that are 

exceeding 19% efficiency. A single solar module can 

produce only a limited amount of power; most installations 

contain multiple modules. A photovoltaic system typically 

includes a panel or an array of solar modules, an inverter, 

and sometimes a battery and/or solar tracker and 

interconnection wiring. If we can harness the solar power 

efficiently, then we may not need to rely on burning fossil 

fuels for energy. 

Technical Data and Specification: 

 Cell Type: Polycrystalline (A Class) 

 Voltage: 12 V DC 

 Dimension: 300mm * 350 * 17mm 

 Rated power (Pmax) : 10W (+/- 3%) 

 Open Circuit Voltage (Voc) : 22.64V 

 Short Circuit Current (Isc) : 0.57A 

 Max Power Voltage (Vmp ) : 18V 

 Max Power Current (Imp) : 0.53A 

 Solar Panel Grade : A 

 Nominal Operating Cett Temperature: -40 to +85C 

 Maximum System Voltage : 600VDC 

 Output Terminal : Junction Box 

 Cable Length : 3ft 

 Weight : 1.34 KG 
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2) Battery 

 
Fig. 2: Battery 

For the batteries with less than 15Ahs, the distribution of 

weights was given taking into consideration that 2 batteries 

would be used instead of one in order to provide the 

required power. A battery converts chemical energy into 

electrical energy by a chemical reaction. Usually the 

chemicals are kept inside the battery. In order to choose the 

most convenient 12V battery. The characteristics that were 

taken into consideration in this decision were: price, amp 

hours, size, weight and energy density. 

It is used in a circuit to power other components. A 

battery produces direct current (DC) electricity. Using the 

electricity from an outlet in a house or building is cheaper 

and uses less energy, but a battery can provide electricity in 

areas that do not have electric power distribution. It is also 

useful for things that move, such as electric vehicles and 

mobile phones. 

3) Charge controller 

 
Fig. 3: Charging circuit 

A charge controller, charge regulator or battery regulator 

limits the rate at which electric current is added to or drawn 

from electric batteries. It prevents overcharging and may 

protect against overvoltage, which can reduce battery 

performance or lifespan, and may pose a safety risk. It may 

also prevent completely draining ("deep discharging") a 

battery, or perform controlled discharges, depending on the 

battery technology, to protect battery life. The terms "charge 

controller" or "charge regulator" may refer to either a stand-

alone device, or to control circuitry integrated within a 

battery pack, battery-powered device, or battery recharger. 

a) Connection 

Connections to the solar controller are made via the positive 

(+) and negative (-) screw terminals at the base of the solar 

controller. 

Step 1 : CONNECT THE BATTERY  

Use suitable cable to connect the battery to the solar 

controller’s BATTERY terminals .It is recommended to 

install a fuse close to the battery positive (+) terminal. When 

correctly connected. 

Step 2 : CONNECT THE SOLAR PANEL  

Use suitable cable (refer to solar panel manufacturer’s 

specifications) to connect the solar panel to the solar 

controller’s SOLAR PANEL terminals. Ensure the solar 

panel is of the same voltage as the battery connected in 

STEP 1. To check the solar panel is correctly connected 

scroll through the settings to view the solar panel input 

voltage. 

Step 3 : CONNECT THE LOAD/APPLIANCE 

Connect the load or appliance to the solar controller’s 

LOAD terminals. 

4) Inverter 

Following parts needed for inverter circuit 

 Transformer 

 Capacitor 

 MOSFET 

 Diode 

 Resistor 

A power inverter, or inverter, is an electronic device or 

circuitry that changes direct current (DC) to alternating 

current (AC). The input voltage, output voltage and 

frequency, and overall power handling depend on the design 

of the specific device or circuitry. The inverter does not 

produce any power; the power is provided by the DC source. 

A power inverter can be entirely electronic or may 

be a combination of mechanical effects (such as a rotary 

apparatus) and electronic circuitry. Static inverters do not 

use moving parts in the conversion process. 

 
Fig. 4: Inverter circuit 

a) Transformer 12V to 45V Step Up 

Transformers convert AC electricity from one voltage to 

another with a little loss of power. Step-up transformers 

increase voltage, step-down transformers reduce voltage. 

Most power supplies use a step-down transformer to reduce 

the dangerously high voltage to a safer low voltage. 
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Fig. 5: A Typical Transformer 

The input coil is called the primary and the output coil is 

called the secondary. There is no electrical connection 

between the two coils; instead they are linked by an 

alternating magnetic field created in the soft-iron core of the 

transformer. 

The two lines in the middle of the circuit symbol 

represent the core. Transformers waste very little power so 

the power out is (almost) equal to the power in. Note that as 

voltage is stepped down and current is stepped up. 

The ratio of the number of turns on each coil, 

called the turn’s ratio, determines the ratio of the voltages. A 

step-down transformer has a large number of turns on its 

primary (input) coil which is connected to the high voltage 

mains supply, and a small number of turns on its secondary 

(output) coil to give a low output voltage. 

 

Turns Ratio = (Vp / Vs) = ( Np / Ns )  

Where, 

Vp = primary (input) voltage.  

Vs = secondary (output) voltage 

Np = number of turns on primary coil 

Ns = number of turns on secondary coil 

Ip = primary (input) current 

Is = secondary (output) current. 

 
Fig. 6: Ideal power equation 

If the secondary coil is attached to a load that allows current 

to flow, electrical power is transmitted from the primary 

circuit to the secondary circuit. Ideally, the transformer is 

perfectly efficient; all the incoming energy is transformed 

from the primary circuit to the field and into the secondary 

circuit. If this condition is met, the incoming electric power 

must equal the outgoing power: 

Pincoming = IpVp = Poutgoing 

Giving the ideal transformer equation 

 
Transformers normally have high efficiency, so this formula 

is a reasonable approximation. 

If the voltage is increased, then the current is 

decreased by the same factor. The impedance in one circuit 

is transformed by the square of the turns ratio. For example, 

if an impedance Zs is attached across the terminals of the 

secondary coil, it appears to the primary circuit to have an 

impedance of (Np/Ns)
2
Zs. This relationship is reciprocal, so 

that the impedance Zp of the primary circuit appears to the 

secondary to be (Ns/Np)
2
Zp. 

b) Capacitors 

A capacitor or condenser is a passive electronic component 

consisting of a pair of conductors separated by a dielectric. 

When a voltage potential difference exists between the 

conductors, an electric field is present in the dielectric. This 

field stores energy and produces a mechanical force between 

the plates. The effect is greatest between wide, flat, parallel, 

narrowly separated conductors. 

An ideal capacitor is characterized by a single 

constant value, capacitance, which is measured in farads. 

This is the ratio of the electric charge on each conductor to 

the potential difference between them. In practice, the 

dielectric between the plates passes a small amount of 

leakage current. The conductors and leads introduce an 

equivalent series resistance and the dielectric has an electric 

field strength limit resulting in a breakdown voltage. 

The properties of capacitors in a circuit may 

determine the resonant frequency and quality factor of a 

resonant circuit, power dissipation and operating frequency 

in a digital logic circuit, energy capacity in a high-power 

system, and many other important aspects. 

 
Fig. 7: Capacitor 

A capacitor (formerly known as condenser) is a device for 

storing electric charge. The forms of practical capacitors 

vary widely, but all contain at least two conductors 

separated by a non-conductor. Capacitors used as parts of 

electrical systems, for example, consist of metal foils 

separated by a layer of insulating film. 
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Capacitors are widely used in electronic circuits for 

blocking direct current while allowing alternating current to 

pass, in filter networks, for smoothing the output of power 

supplies, in the resonant circuits that tune radios to 

particular frequencies and for many other purposes. 

 
Fig. 8: Capacitor Internal plate structure 

c) MOSFET 

 
Fig. 9: MOSFET 

A transistor is a semiconductor device used to amplify or 

switch electronic signals and electrical power. It is 

composed of semiconductor material usually with at least 

three terminals for connection to an external circuit. A 

voltage or current applied to one pair of the transistor's 

terminals controls the current through another pair of 

terminals. Because the controlled (output) power can be 

higher than the controlling (input) power, a transistor can 

amplify a signal. Today, some transistors are packaged 

individually, but many more are found embedded in 

integrated circuits. 

Most transistors are made from very pure silicon or 

germanium, but certain other semiconductor materials can 

also be used. A transistor may have only one kind of charge 

carrier, in a field effect transistor, or may have two kinds of 

charge carriers in bipolar junction transistor devices. 

Compared with the vacuum tube, transistors are generally 

smaller, and require less power to operate. Certain vacuum 

tubes have advantages over transistors at very high 

operating frequencies or high operating voltages. Many 

types of transistors are made to standardized specifications 

by multiple manufacturers. 

d) Diode IN4007 & 540 

Diodes are used to convert AC into DC these are used as 

half wave rectifier or full wave rectifier. Three points must 

he kept in mind while using any type of diode. 

Maximum forward current capacity Maximum 

reverses voltage capacity Maximum forward voltage 

capacity. The number and voltage capacity of some of the 

important diodes available in the market are as follows: 

Diodes of number IN4001, IN4002, IN4003, IN4004, 

IN4005, IN4006 and IN4007 have maximum reverse bias 

voltage capacity of 50V and maximum forward current 

capacity of 1 Amp.  

Diode of same capacities can be used in place of 

one another. Besides this diode of more capacity can be used 

in place of diode of low capacity but diode of low capacity 

cannot be used in place of diode of high capacity. For 

example, in place of IN4002; IN4001 or IN4007 can be used 

but IN4001 or IN4002 cannot be used in place of 

IN4007.The diode BY125made by company BEL is 

equivalent of diode from IN4001 to IN4003. BY 126 is 

equivalent to diodes IN4004 to 4006 and BY 127 is 

equivalent to diode IN4007. 

 
Fig. 10: Diode 

Now that you are familiar with P-and N-type materials, how 

these materials are joined together to form a diode, and the 

function of the diode, let us continue our discussion with the 

operation of the PN junction. But before we can understand 

how the PN junction works, we must first consider current 

flow in the materials that make up the junction and what 

happens initially within the junction when these two 

materials are joined together. 

e) Resistor 330E, 2 Watt 

A resistor is a two-terminal electronic component designed 

to oppose an electric current by producing a voltage drop 

between its terminals in proportion to the current, that is, in 

accordance with Ohm's law: 

V=IR 

Resistors are used as part of electrical networks and 

electronic circuits. They are extremely commonplace in 

most electronic equipment. Practical resistors can be made 

of various compounds and films, as well as resistance wire 

(wire made of a high-resistivity alloy, such as 

nickel/chrome). 

The primary characteristics of resistors are their 

resistance and the power they can dissipate. Other 

characteristics include temperature coefficient, noise, and 

inductance. Less well-known is critical resistance, the value 

below which power dissipation limits the maximum 

permitted current flow, and above which the limit is applied 

voltage. Critical resistance depends upon the materials 

constituting the resistor as well as its physical dimensions; 

it's determined by design. 

 
Fig. 11: Resistor 
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Resistors can be integrated into hybrid and printed circuits, 

as well as integrated circuits. Size, and position of leads (or 

terminals) are relevant to equipment designers; resistors 

must be physically large enough not to overheat when 

dissipating their power. 

A resistor is a two-terminal passive electronic 

component which implements electrical resistance as a 

circuit element. When a voltage V is applied across the 

terminals of a resistor, a current I will flow through the 

resistor in direct proportion to that voltage. The reciprocal of 

the constant of proportionality is known as the resistance R, 

since, with a given voltage V, a larger value of R further 

"resists" the flow of current I as given by Ohm's law. 

5) DC Motor 

A DC motor is any of a class of rotary electrical machines 

that converts direct current electrical energy into mechanical 

energy. The most common types rely on the forces produced 

by magnetic fields. Nearly all types of DC motors have 

some internal mechanism, either electromechanical or 

electronic; to periodically change the direction of current 

flow in part of the motor. 

 
Fig. 12: DC Motor 

DC motors were the first form of motor widely used, as they 

could be powered from existing direct-current lighting 

power distribution systems. A DC motor's speed can be 

controlled over a wide range, using either a variable supply 

voltage or by changing the strength of current in its field 

windings. Small DC motors are used in tools, toys, and 

appliances. The universal motor can operate on direct 

current but is a lightweight brushed motor used for portable 

power tools and appliances. Larger DC motors are currently 

used in propulsion of electric vehicles, elevator and hoists, 

and in drives for steel rolling mills. The advent of power 

electronics has made replacement of DC motors with AC 

motors possible in many applications. 

6) Water Pump 

 
Fig. 13: Water Pump 

The pumping of water is a basic and practical technique, far 

more practical than scooping it up with one's hands or lifting 

it in a hand-held bucket. This is true whether the water is 

drawn from a fresh source, moved to a needed location, 

purified, or used for irrigation, washing, or sewage 

treatment, or for evacuating water from an undesirable 

location. Regardless of the outcome, the energy required to 

pump water is an extremely demanding component of water 

consumption. All other processes depend or benefit either 

from water descending from a higher elevation or some 

pressurized plumbing system. 

Water Pump and its Uses: 

A device that moves fluids such as liquid and gas as well as 

slurries is popularly known as pump. Pumps serve a wide 

range of industries like aquarium filtering, pond filtering and 

aeration, pumping water from wells, car industry, energy 

industry, and medical industry. 

7) Cooler Body 

 Cooler body is made up of plastic Plastic avoids 

corrosion and is durable 

 Cooler body includes fan , water storage tank and aspen 

pads 

 Aspen pads are soaked in the water making the air cooler 

II. METHODOLOGY 

A. Solar Energy Conversion 

Solar energy conversion is done by using battery, inverter 

and charge controller. As sun light falls on solar panel, 

which converts into electrical energy by photoelectric effect. 

This electrical energy stored in battery in the form of 

chemical energy. Charge controller is employed in between 

solar panel and battery which prevents overcharging Figure 

2: Solar energy conversion process and may protect against 

overvoltage, which can reduce battery performance or 

lifespan, and may pose a safety risk. The stored energy 

directly can use for DC loads or else need to be converted 

AC (alternate current) by the help of inverter. 

 
Fig. 14: Solar energy conversion process  
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B. Cool Air Generation by Centrifugal Fan 

The converted energy is used to run the centrifugal fan. This 

fan covered with cooling pads, through which water is 

passed at a specific rate. As the fan sucks the hot air through 

cooling pads, heat transfer occur between air and water thus 

generated cool air enters into the room. 

 
Fig. 15: Process of cool air generation by centrifugal fan 

 
Fig. 16: Circuit Diagram 

 

 
Fig. 17: Model of Solar air cooler 

III. RESULT AND DISCUSSION 

This chapter deals with the results of the investigation 

carried out on studies on Solar Air cooler developed at 

Department of Agricultural Engineering, Parul institute of 

Technology, Parul University, Vadodara. 

1. From Solar Panel: 14.70 volt  

Current for Solar Panel: 0.50 amps 

So, Power output 

P =VI 

= 14.70*0.50 

= 7.35 watt 

2. From Inverter: 230 volt  

Current for Inverter: 0.065  

P =VI 

= 230*0.065 

= 15 watt 

IV. CONCLUSION 

The following major conclusion was drawn from the 

experimental studies and performance of Solar Air Cooler. 

 The output of the project is Comfort thermal conditions 

achieved in the living room. That is room temperature up 

to 25C and relative humidity of 60%. 

 Comparing the cost of this product with the existing 

products in the market is solar product appeals better and 

affordable by common people. This solar product 

perfectly suits for villages, schools and offices and thus 

an alternate to the power cut problems. It comprises of 

many attractive. 
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