
• An optimized evaporative cooling 
system

– Maximize contact between air 
and water

– 15°F approach to ambient wet 
bulb is standard

– Approach less than 5°F starts 
to become impractical

• Multiple types
– Cross flow
– Counter flow
– Natural draft
– Induced draft
– Forced draft

• Water quality issues
– Equipment life
– Human life
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Natural Draft Towers

• No fans;  operate on density difference like a chimney
• Not common for HVAC
• Typically found on large power plants

COOLING TOWERS 2



Forced Draft Towers

• Centrifugal fans blow air through the tower
‒ High inlet velocity,  low discharge velocity

‒ Tendency to recirculate
‒ Fans in the cold air stream and can ice up
‒ Fans can handle higher static pressures

• Poor fan inlet and discharge conditions mean relatively high horsepower
• Tend to be less expensive all things being equal
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Induced Draft 
Towers

• Propeller fans draw air through the tower
‒ Low inlet velocity,  high discharge velocity

‒ Less tendency to recirculate
‒ Fans in the warm air stream and protected from icing
‒ Fans can not handle high static pressures

• Prop fans + high volume + low static = relatively low horsepower
• Tend to be more expensive all things being equal
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Cross Flow vs.  Counter Flow
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An Unusual Induced Draft Tower
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Cooling Towers in Action

• http://tinyurl.com/InsideACoolingTower
• http://tinyurl.com/CounterFlowTower
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Water Distribution 
Is Critical
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http://tinyurl.com/CoolingTowerFlow
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A Typical Condenser Water System

• Both pumps run at full load, equal flow rates
‒ 246 gpm, 2.91 bhp each

• Both towers run at full load, equal flow rates
‒ Flow critical to tower performance
‒ Flow critical to tower to tower O&M issues

Future side stream
filter connection point

PT Plug

PT PlugDr Dr

PT Plug PT Plug

All temperature sensors are to have test ports located in
their immediate vicinity to allow testing and calibration.

Make up from back flow
preventer and water meter

Make up from back flow
preventer and water meter

High and low
level alarm

sensors
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CT-1 (North CT-2 cell similar)

South Cell

BAC 15146
Induced Draft
123 tons (15,000 btu/ton-hr)
67°F
246 gpm from 90°F to 75°F
7-1/2 hp 460 vac 3 phase
motor with VFD (each cell)
4,500 lb. operating weight

5 pipe diamters minimum
between tee or elbow and pump
inlet if no suction diffusser

CWP-2  (CWP-1 Similar)
Bell and Gosset 1531 3AC
End suction, close coupled
246ngpm at 35 ft.w.c. and 2.91 bhp
5 hp, 1,750 rpm, 3 ph, 480v, with VFD

CWP-1

Ga Ga

PT Plug

Chiller
2

Chiller
2

PT Plug

North Cell
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As Designed – Symmetrical Piping
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As Installed

… not so symmetrical!
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