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Abstract- Air cooler is the device which is used to cool down the atmospheric air. Air coolers that are available in the 
market are open loop systems, hence they are not automatic and also they do not save energy. In this paper, we approach to 
make these cooling systems automatic by making it a closed loop system. The controlling is done in such a way that the 
system uses only that much quantity of water and electricity which is required and rest of the energy is thus saved. The 
system incorporates microcontroller AT89C51 for the automation purpose, temperature sensor LM35 for controlling the fan 
unit, time delay algorithm for controlling the water pump, solenoid valve for automatically filling of tank unit of cooling 
system. 
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I.  INTRODUCTION 
 
Our aim is to make the conventional cooling system 
automatic by making it a close loop system. The 
system should reduce the electricity consumption and 
should also increase the life span of the existing 
system. Another aim is that, system should reduce the 
water consumption without affecting cooling property 
of system. We also aim to use the solar energy as the 
power supply to the cooling system, so that more 
electricity consumption is reduced. The fig below 
shows the block diagram of conventional cooling 
system: 
 

 
Fig1.1: The Conventional Cooling System 

 
This block diagram consists of Fan Unit, Water Pump 
Unit, Water Tank Unit, Switching Unit and 230V ac 
supply. Here we provide 230V ac supply directly to 
the switching unit, which is then supplied to the fan 
and water pump unit. Thus Switching Unit Switches 
ON the fan and water pump unit. But this system has 
some disadvantages. This system is an open loop 
system which needs to be switched ON/OFF 
manually; thus the system remains ON even when 

there is no need if we fail to switch it OFF. So 
electricity is unnecessarily wasted. Another drawback 
of this system is that it consumes excess of water 
which could be saved. The cooling system consists of 
wood wool cabinet which when soaks the water 
supplied by water pump, delivers cool air. The 
property of this wood wool cabinet is that once it 
soaks the water, it can sustain it for some time. So, if 
we fail to switch OFF the water pump, it will 
continuously flow the water over the cabinet and thus 
excess water is wasted. 
 
Here we’ve done the literature survey about the 
various air coolers available in the market and 
collected the following information. 
 

 
Table 1.2: Energy Consumption of Various Cooling 

Systems 
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The no. of electric units consumed is calculated by 
the formula: 
 

No. of units = [(wattage rating*no. of 
hours)/1000] 

E.g.: If wattage rating is 2500, and motor runs for 
1hr; then, 

No. of units = (2500*1)1000 = 2.5units 
 
So for improving the credibility of this system and 
making it energy efficient, without affecting the 

cooling property and fully satisfying the clientele, we 
propose to implement our work in the existing 
cooling systems 
 
II. PROPOSED ARCHITECHTURE: 
 
The fig. above shows the block diagram of automatic 
and energy efficient air cooling system. It consists of 
Power supply unit, Temperature sensing unit, Water 
level sensing unit, Microcontroller based system, and 
Cooling system. 

 

 
Fig2.1: Block diagram of automatic and energy efficient air cooling system. 

 
A.  Power Supply Unit: 
It comprises of various power supplies such as 5v dc 
supply to microcontroller section, 12v dc supply to 
relay section circuitry and 230v ac supply to cooling 
system. 
 
B.  Temperature Sensing Unit: 
It consists of Temperature sensor LM35. This sensor 
senses the temperature of room where the cooler is 
placed. It is basically a transducer, which converts the 
sensed temperature value in its equivalent voltage. 
(LM35 gives 10mV for every 1 degree rise in temp.) 
This voltage is in analog form so we cannot give it 
directly to the microcontroller section, as it requires 
digital data for processing; so we’ve to connect ADC 
0804 to convert this voltage into digital form. 

C.  Microcontroller Unit: 
It consists of Atmel’s microcontroller AT89C51. It is 
used for controlling Fan unit, Water pump unit, 
Odour control unit of the cooling system. It is also 
used to fill the Water tank unit of the cooling system 
automatically. 
 
i. Controlling of Fan Unit:  
Microcontroller is configured to operate in four 
different modes. Temperature sensor senses the 
temperature of room and will give the digital 
equivalent of temperature value to the 
microcontroller. Microcontroller will then operate the 
fan of air cooler in various modes as per the 
requirement of room temperature. If temperature is 
high, then it operates in mode 3 i.e. high speed mode. 
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If temperature is in medium range, then it operates in 
mode 2 i.e. medium speed mode, if temperature is 
low then the microcontroller will it operates in mode 
1 i.e. low speed mode, and if the temperature is very 
low then it will make the fan OFF. The flowchart 
below shows the exact operation of fan unit: 
 

 
Fig2.2: Flowchart for Fan unit 

 
ii. Controlling of Water Pump Unit: 
It is observed that once the water pump is made on, it 
pumps water on wood wool cabinet and when wood 
wool cabinet gets completely wet, the cooler starts 
delivering cool air.  
 
In this cooling system we also noticed that once the 
wood wool cabinet gets wet, it remains wet for some 
time and there is no need of water pump to remain 
ON.  
 
So we are programming microcontroller such that it 
makes the water pump of the cooling system ON for 
some time and then makes it OFF for some time.  
 
This ON/OFF process repeats automatically after 
every ON time and OFF time alternately. In this way 
the water is saved for the time when the pump was 
kept OFF. The flowchart below shows the exact 
operation of water pump unit: 

 
Fig2.3: Flowchart for water pump unit 

 
iii. Automatic Tank Filling Unit: 
Another feature of this proposed architecture is that is 
that, it automatically fills the water tank of cooling 
system. It uses microcontroller for this purpose. Once 
the water level in the tank goes below 10% level, the 
microcontroller then makes the solenoid valve ON 
and water tank starts filling; and once the tank is 
filled fully, the microcontroller makes the solenoid 
valve OFF and thus the tank stops filling. Here the 
solenoid valve is connected to the water pipeline. In 
this way, water gets filled in the tank automatically 
from time to time. 
 
iv. Controlling of Odours: 
In the air cooling system it is observed that the cooler 
generates some bad odours after some time. We have 
to spray the perfume into the tank from time to time 
to remove these odours. Here we propose to do this 
automatically. We suppose to program the 
microcontroller in such a way that after every time 
interval (say 1 hr) the microcontroller will switch ON 
the solenoid valve for 3-4 seconds. To this solenoid 
valve the perfume bottle is connected so that some 
amount of perfume gets poured into the tank after 
every time interval. In this way the cooling system 
achieves to deliver the fresh air from time to time and 
thus the odours will be removed automatically. 
 
D.  Display Unit: 
It consists of LCD display. It will display the 
Temperature range, status of Fan Unit, status of 
Water Pump unit and status of Water Tank of the 
cooling system.  
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III. RESULTS: 
 
After using our proposed architecture in the existing 
cooling systems we proposed to get the below shown 
results. The fig below shows the electricity 
consumption of various cooling systems: 
 

 
Fig.3.1 Electricity Unit Consumption 

 
The fig below shows the water consumption of 
various cooling systems: 

 

 
Fig.3.2 Water Consumption 

 
Note: The above figures show the electric units and 
water consumption of single cooler for 10hours. 
 
CONCLUSION 
 
Thus we conclude that after using our proposed 
architecture in existing cooling systems, we succeed 
in saving the electricity and water consumption to 
great extent. 

 
FUTURE SCOPE 
 
In future, we suppose to use solar energy as a supply 
to our circuit so as to save more electricity. Also we 
intend to implement our proposed work in various 
industries for drying purpose. It can also be used at 
various places, where we require air coolers for 
cooling purpose. 
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