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LOW COST COOLER 

 

ABSTRACT: 

 

We designed a low cost cooler to overcome the problem of hot air in summer. In this we used 

an electric motor to pump normal water in a closed cycle including a sprayer and a tub to 

collect sprinkled water, an electric fan to make the water evaporation process in the droplets 

accelerated to cool the ambient air. While passing through several nozzles, water gets split 

into tiny droplets from which evaporation process takes place cooling the droplets. When the 

surrounding air interacts with these droplets, the air gets cooled. We achieved temperatures 

decrease of about 6 deg centigrade in a room of 1200 sq ft.      

 

INTRODUCTION: (Statement of the Problem) 

 

In these years the summer is becoming very hot. The day temperature goes to around 45 

degree centigrade. It is difficult to do our regular activities in summer. In order to overcome 

the problem of hot air, people will use electric gadgets according to their economic limits. In 

our country, the majority of people are not able to buy electric gadgets like Air conditioner, 

Air cooler, etc. So they are unwantedly bearing this hot summer. This hot summer leads to 

dehydration problems even for someone who sits in his room. By observing this situation in 

our lives we thought to overcome this problem by reducing room temperature.   

 

Most of the people are using fans and very few people are using Air conditioners, Air 

Coolers etc..to get relief from hot summer. Due to the high cost of the equipment a middle 

and lower economic class people cannot afford buying such gadgets. Thinking about this, we 

made a low cost set up in such a manner that one can easily make themselves or buy 

readymade to get relief from hot summer by reducing the room temperature. Moreover, the 

Freon leaked into the air conditioners or refrigerators are harm to the ozone layer but our 

simple setup will not use such gases.   
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 Wanaparthy is a semi urban town. Here, economic background of people is not enough to 

spend big amount for their needs. We made a survey in three colleges with 2348 students. In 

this, only 23 houses are using Air-conditioners and 128 houses are using Air-coolers. It 

indicates that only 0.06 % people are using cooling instruments the remaining others are 

depends on fan only.  

 

AIMS AND OBJECTIVES OF THIS PROJECT: 

 

 To Design a low cost cooling system.  

 To Prepare an environmental friendly setup.  

 To stop usage of Freon gases to protect global warm. 

 To save electric power bills. 

 

REVIEW OF LITERATURE:  

 

Throttling process is well described in thermodynamics chapter of second year B.Sc book of 

telugu academy. The calculations of specific heat and latent heat are explained well in tenth 

class and ninth class books of Telangana government.  

 

RESEARCH METHODOLOGY: 

 

EXPERIMENTAL:  

 

The experimental setup which we devised has the following parts.  

(i) A water pump of ¼ HP 

(ii) Mist Sprayer of pores of approximate size 0.5 mm.  

(iii) An electric ceiling fan of 80 W power.  

(iv) A plastic water tub of volume 40 Liters.  

(v) Connecting pipes of 1 cm diameter.  
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A photograph of the experimental set up is shown in the figure below. Here, we can see an 

electric motor in the tub drawing water from it with the help of a pipe.  The other end of 

motor is connected to the sprayer with the help of a similar kind of pipe. A ceiling fan (not 

shown in the picture)  is arranged at a distance of 2.5 m above the tub (sprayer). The sprayer 

is made from a used water bottle by poking holes with the help of a needle of diameter 0.24 

mm. The sprayer has nozzles (of size 0.24 mm) sideward such that the interaction time 

between the droplets and air is increased.  

A photo of the experimental setup. 

 

When electricity is supplied to the motor, it takes water from the tub and makes it to come 

out as tiny droplets after passing through the nozzles of the sprayer. The droplets from the 

sprayer interact with the air molecules to cool them and fall in the tub. Owing to cooling by 

evaporation, the temperature of the droplets is decreased. The temperature of the air 

molecules interacting these droplets is also decreased due to exchange of kinetic energy. The 

temperature of the water in the tub also decreased due to the interaction of the droplets with 

the water. As the pump runs, this process happens in cycle. The temperature of the water 

decreases step by step in each cycle. The temperature of the air in the room also decreases 



Department of Physics 
 

Govt. Degree College (Co-Ed) Wanaparthy Page 8 
 

step by step in each cycle. After a few cycles, it decreases the temperature of the surrounding 

air by 6 degree centigrade.      

 

THEORETICAL: 

 

 We deal with three processes contributing to the cooling of the surrounding air.  

 Throttling of water through the nozzles of the sprayer. 

 Specific heat and latent heat.  

 Air-water droplet exchange kinetic energy.  

 

Similar to the way in which real gas molecules cool while travelling through a porous 

medium due to pressure difference as per the Joules-Thomson effect given by the equation  

∆𝑇 =
− 𝑏 (𝑃1 − 𝑃2)

𝐽𝐶𝑝
, 

the water molecules also cool after passing through the sprayer. Where all parameters P1, P2, 

etc have their usual meaning as in thermodynamics chapter of B.Sc. second year book. The 

decrease in temperature would be proportional to the difference of pressure at the ends of the 

nozzles. As the initial pressure is more when the nozzle size is less, we can say that the 

decrease in temperature is directly proportional to the nozzle size.  

 

When a substance changes phase, the arrangement of its molecules changes, but its 

temperature does not change. If the new arrangement has a higher amount of thermal energy, 

then the substance absorbs thermal energy from its environment in order to make the phase 

change. Owing to the droplet formation, the surface area of the water is increased. This 

increase of surface area can result in more cooling of the droplets due to evaporation of 

molecules from the droplets. The heat lost by the droplets can be estimated by considering 

the parameters involved such as specific heat and latent heat as shown in figure below.  

          

The specific heat of water is 1 cal/gm/1 deg C (4.2 Joule/gm/deg C) which is high compared 

to other materials. The vaporization latent heat is 540 cal/gm. (2268 Joule/gm). 
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Temperature-Energy diagram 

 

  From the above figure, the latent heat is more than the heat required reaching 0 degree 

centigrade to 100 degree centigrade, by this we can conclude the heat capacity is more for 

water in vapor state.  

  

    When the tiny water droplets interact with air molecules through elastic collisions, the 

kinetic energy of the air molecules is reduced resulting in low temperature of the air as it is 

the case for an ideal gas as 

𝐾. 𝐸. = 𝑘𝑇  

where the symbols T, k have usual meanings as in the Thermodynamics chapter of B.Sc. 

second year book.  

 

FINDINGS: 

 Water consumption is very less in this case when compared to  regular air coolers 

which consume more water. As a result, humidity is very less with our setup.   

 Power consumption is very less as compared with air conditioners which consume on 

an average 15 kilowatt in overnight.  Our setup consumes only 1 kilo Watt. 

 Nearly 60 centigrade temperature is reduced in a room of 1200 sq. ft. 
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 Humidity is very less when compared with regular water cooler. 

 Advantages: Our setup uses only 6 liters of water, whereas a regular air cooler uses 

40 liters of water overnight.  

 

CALCULATIONS: 

Water's specific heat capacity is 4200 Jkg-1K-1 and Air's is 993 Jkg-1K-1. Therefore, water has 

4.23 times more specific heat capacity. Water has a density of 1000 kg/m3 and air has a 

density of 1.275 kg/m3. Therefore, water would be 784.31 times denser than air. 

 

specific heat and heat capacities: 

Substance S (J/g 0C) C (J/0C) for 100 g 

Air 1.01 101 

Water 4.179 417.9 

 

 

Approximately a room of volume (Dimensions of room: 4m x 3m x 3m) 36 m3 consists of 

approximately 50 Kg of air.  

In order to reduce 1 degree centigrade for 1 gm of air we need to extract 1 Joule of energy 

from air.  

 

In order to change the temperature of 1 gm of water from 35 degree centigrade to 100 degree 

centigrade (65 degree centigrade change),  we need 4.2 x 65= 273 Joule. In order to 

evaporate one gram of water at 100 degree centigrade, the amount of energy required is  540 

x 4.2 = 2268 Joule. The total energy required to evaporate 1 gram of water is sum of the two 

energies calculated earlier and it is 2541 Joule. 
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In order to decrease 10 degree centigrade temperature for 50 kg of air in a room, we need to 

extract 500 kJ from air.    

 

The amount of water required to extract 500 kJ energy from air is approximately supplied by 

200 grams of water in droplet form.  

 

APPLICATIONS: 

 

 We did a survey in Wanaparthy town and found that if we use this in a vegetable 

store at night, we can save nearly 30 kg vegetables from rottening by reducing air 

temperature of the store. As 

there are nearly 42 

vegetable storage shops 

here and may use this setup 

resulting in saving of 1260 

kg vegitables in 

Wanaparthy town.  

 

 

 We can use this setup in 

cultivation of mushrooms, 

which require low 

temperature and low 

humidity.  

 

ADVANTAGES: 

 Eco-friendly 

 Low cost setup 

 Low electric power consumption 

 Low water consumption 

 Low humidity  
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FURTHER SCOPE:  

 

1. One can experiment the decrease in temperature of the air in a room by using 

two or more water sprayers in the tub. Also, using water motor of high wattage 

to increase the pressure in the sprayer. The increase in the pressure inside of the 

sprayer would result in further decrease in water droplet size resulting in more 

surface area of water droplets to get more water evaporation.    

2. Though 200 gm of water in droplet form is sufficient to cool the air by 10 

degrees centigrade, we used 6 liters of water in our setup. The optimum volume 

of the water required can be found in further studies.  

3. The studies of temperature cooling of the air when water with ice added in the 

tub can be carried further but it requires buying ice by the users. 

 

 

CONCLUSION: 

We devised an alternative inexpensive air cooler setup which works using just 6 liters of 

water and 1 kW of electric power to cool the air of a 1200 sq. ft by 6 degrees centigrade in 

about 1.5 hr.  
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