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Water Cooling with Air 

 

1. A water-cooling tower of the wood-slat, forced draft, countercurrent-flow variety cools water 

from 45°C to 25°C when the ambient air is at 32°C with a wet-bulb temperature of 15°C. 

Previous experience with towers of this design leads the engineer to predict that ℎ��/��� = 

600 J/mol · °C and that ��� (mol/h) = 0.2 G′. A liquid rate of 900 mol/h · m
2
 of tower cross 

section will be used. 

(a) Determine the minimum gas rate. At this rate, there will be a zero driving force 

somewhere in the column and an infinitely high tower will be necessary. Usually, at 

minimum gas rate the exit gas will be in equilibrium with the inlet water. 

(b) Determine the necessary tower height if a gas flow rate twice the minimum found in part 

(a) is used. 

 

 

 

2. A natural-draft cooling tower uses tower packing (attached Table, item 6) that is 4 m high. On 

one summer day the water to be cooled is sprayed onto the packing at 49°C whereas the air 

flowing up the tower enters at 29°C. Originally, the air is at 30 percent saturation and its flow 

rate is measured at 0.35 m/s. The water flows through the packing (60 m tower diameter) at a 

rate of 5000 L/s. The ratio of coefficients ℎ��/��� is expected to be 0.63 W · s/mol · °C. 

Calculate the temperature of the cooled water, and the fraction of the water fed to the tower 

that is lost by evaporation. 

 

 






