
Passive Downdraught Evaporative 
Cool Towers

Dr A B Datye

Shivaji University Kolhapur

1



Definitions

Air Conditioning: process of 
treating air to control 
simultaneously its temperature, 
humidity, cleanliness, and 
distribution to meet the 
requirements of the 
conditioned space
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Refrigeration Cycle Simplified
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Evaporator

Step One

Compressor
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Cooling Towers

More expensive-more efficient

Dependent on relative humidity & 
barometric pressure

Air blows through stream of water 
causing some to evaporate

Water flows through thick sheet of 
mesh plastic

Air blown through plastic at right 
angles to water flow

Water cooled by evaporation

Water constantly added to 
compensate for evaporation
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Performance of PDEC at Gulaberga
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Conclusion
Shower type PDEC towers are part of the design of the IGP Complex at 

Gulbarga. To validate our model, experimental data was collected 

from one of these shower type PDEC towers. The predictions made 

by our model and the measurements were compared and were 

found to be in very good agreement. It is concluded that:

1. The experimental data collected at IGP Complex, Gulbarga proved 

that shower type PDEC tower is an effective and efficient passive 

cooling system which can be used in hot and arid region.

2. The measurements show that comfort condition was maintained 

inside the building.

3. From the validation of the model, it is concluded that the proposed 

model can predict the performance of shower type PDEC tower with 

sufficient accuracy.

Monthly saving of Rs 50,000 can be saved per tower by using this 

technique.



Thank you
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