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ABSTRACT 

 

Normal desert cooler works on the process of evaporative cooling and as a result moisture content of the air is 

increased. A normal desert cooler in the time of monsoon & in humid regions are not very effective. So, aim is 

to develop an air cooler which doesn’t humidify the air and cools it sensibly and hence can be used during the 

monsoon season as well. This is a type of dual mode cooler which can Work Both As A Normal Desert Cooler 

And Can Be Switched To Non-humidifying whenever needed like in monsoon season or rainy days. In this mode, 

the water is made to pass through the tubes and water does not come in direct contact with the air and therefore 

no water is added into the air. It is found from the experiment a decrease of around 3-4 (°C) in room 

temperature. However this cooling effectiveness is a little lower than the conventional desert cooler. But the 

positive is that this cooling is without a significant increase in the humidity level of the air .This cooling can 

further be increased by using a material of higher thermal conductivity and also by increasing the area covered 

by the tubes. 
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1.0 Introduction 

 

Normal desert cooler works on the process 

of evaporative cooling and hence the moisture 

content in the air is increased due to this. Indirect 

evaporative cooling is an effective method where 

we don’t want to compromise with the humidity of 

the air.  

In Indirect evaporative cooling direct 

contact of air and water does not take place and so 

the humidity content is not increased. Water will be 

flowing in the tubes of high thermal conductivity 

materials like Al and the air is forced to come in 

contact with these tubes and not directly with 

water.  

This leads to decrease in temperature of 

the air. For different temperature of water, the 

temperature of the tubes is measured apart from the 

room temperature and from this we get an idea of 

the cooling of the cooler. 

2.0 Design 

 

This cooler consists of all the parts of a 

normal cooler namely fan, pump, sump tank, water 

distribution line etc. This cooler has the same 

design as a normal desert cooler apart from one 

additional feature.  

This contains all the above mentioned 

accessories which facilitates in the sound working 

of a cooler. There is an additional feature added in 

the form of Al tubes. 

When the humidity of the air is high the 

water can be made to flow through the tubes which 

will deliver the water to the sump tank. Water is 

pumped back again to the top of the tubes and this 

cycle continues.  

The cooler is more effective when placed 

in a closed room as the recirculation of the same 

room air again and again is more effective than 

taking new warmer air from outside.  
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Pump is bigger than normal one, because 

proper pressure of water should be maintained. 

 

3.0 Fabrication, Testing and Results 

 

A different arrangement is used for water 

supply, for this 12 mm diameter Al tube is used in 

entire three windows. This will work as a heat 

exchanger, for extracting cooling effect from cold 

water.  

An experiment was performed to evaluate 

the cooling of the cooler with varying water 

temperatures and the room temperature at that time. 

Ice is used for the purpose of cooling the water and 

after certain time readings are taken. Infrared laser 

is being used to measure the temperature of the 

water and the tubes. The room temperature at 

different interval is also measured .Following are 

the results found out from the experiment:  

Normal room temperature - 31 (°C). 
 

Fig 1: Design of Tubes 
 

 
 

Fig 2: Infrared Laser Gun Reading 

 

 

Table 1: Temperature Measurement 

 

 
 

Table 1: Humidity Measurement 

 

 
 

With pads: P(wv) = 3.46, Relative 

humidity = 84.5 %  

With tubes: P(wv) = 1.89, Relative 

humidity = 43.16% 

 

4.0 Conclusions 

 

The cooler can work as a dual mode 

cooler which can be used as a normal desert cooler 

in the normal time and in non-humidifying mode 

when the humidity level of the air is high. This 

cooler can help with the problem of humidification 

of the air From the results of the experiment this 

can be concluded that with the decrease in the 

temperature of the water, the cooling of the air also 

increases Also with the increase in the conductivity 

of the tube material; the cooling of the air will also 

increase.  

Also the increase in the density of the 

tubes i.e. more area covered will increase the 

cooling. The wastage of the water in the cooler is 

far less than the normal desert cooler as the water is 

flowing in a closed cycle So this cooler can also 

find application in water deficient areas.  
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The cooler will be more effective when it 

is placed inside a closed room and recirculation of 

the same air takes place. 
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