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Foreword
Although the world’s total fresh water supply is abundant, 
some areas have water usage demands that are heavily out of 
balance with natural replenishment. Conservation and efficient 
reuse of this precious and versatile resource are mandatory 
if such areas are to achieve proper development. And, the 
need for water conservation does not limit itself only to arid 
regions. Recognition of the detrimental environmental impact 
of high temperature water discharge into an estuary, whose 
inhabitants are accustomed to more moderate temperature 
levels, makes one realize that the re-cooling and reuse of 
water, however abundant, conserves not just that important 
natural resource—it conserves nature as well. One helpful 
means to that end is the water cooling tower.

Those responsible for the specifications, purchasing and 
operation of plant, station, or building cooling systems must 
consider many aspects beyond the primary requirement of 
dissipating unwanted heat. The following text is devoted 
to identifying the primary and peripheral considerations 
and offering approaches refined by some eighty years of 
experience in the cooling tower industry. The goal is to 
assure the implementation of water cooling systems which 
will satisfy all design and environmental requirements with 
sound engineering and responsible cost.

This manual is not intended to be all-encompassing and 
thoroughly definitive. The entire scope of cooling towers is 
too broad, and the technology far too advanced, to permit 
complete coverage in a single publication. Separate brochures 
by SPX Cooling Technologies, either existing or planned, cover 
individual topics in depth. The intent herein is to provide a 
level of basic knowledge which will facilitate dialogue, and 
understanding, between user and manufacturer.
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	 	 Since drift eliminators should be as corrosion 
resistant as the fill, materials acceptable for fill are 
usually incorporated into eliminator design, with 
treated wood and various plastics (predominantly 
PVC) being most widely used.

	 	 In the decade of the 1970s, concern for the pos-
sible environmental impact of drift from cooling 
towers stimulated considerable research and de-
velopment in that field and, as might be expected, 
significant advances in drift eliminator technology 
occurred. Currently, the anticipated drift levels in 
smaller, more compact towers will seldom exceed 
0.02% of the circulating water rate.  In larger towers, 
affording more room and opportunity for drift-limit-
ing techniques, drift levels will normally be in the 
region of 0.008%, with levels of 0.001% attainable. 	
(Sect. V-H)

J.	CASING
	 	 A cooling tower casing acts to contain water 

within the tower, provide an air plenum for the fan, 
and transmit wind loads to the tower framework. It 
must have diaphragm strength, be watertight and 
corrosion resistant, and have fire retardant qualities.  
It must also resist weathering, and should present a 
pleasing appearance.

	 	 Currently, wood or steel framed, field-erected 
towers are similarly cased with fire-retardant fiber-
reinforced polyester corrugated panels, overlapped 
and sealed to prevent leakage. Factory-assembled 
steel towers (Fig. 11) utilize galvanized steel panels, 
and concrete towers are cased with precast concrete 
panels.

	 	 If required for appearance purposes, the cas-
ing can be extended to the height of the handrail. 	
(Fig. 75)

K.	LOUVERS
	 	 Every well-designed crossflow tower is equipped 

with inlet louverts, whereas counterflow towers are 
only occasionally required to have louvers. Their pur-
pose is to retain circulating water within the confines 
of the tower, as well as to equalize air flow into the fill.  
They must be capable of supporting snow and ice 
loads and, properly designed, will contribute to good 
operation in cold weather by retaining the increase in 
water flow adjacent to the air inlets that is so neces-
sary for ice control. (Sect. I-H-2)

	 	 Closely spaced, steeply sloped louvers afford 
maximum water containment, but are the antithesis 
of free air flow, and can contribute to icing problems.  
Increasing the horizontal depth (width) of the lou-
vers significantly increases their cost, but it permits 
wider spacing, lesser slope and improved horizontal 
overlap, and is the design direction taken by most 
reputable manufacturers. (Fig. 49)

	 	 The most-utilized louver materials are corrugated 
fire-retardant fiber reinforced polyester and treated 
Douglas Fir plywood on field-erected towers, galva-
nized steel on factory-assembled steel towers, and 
precast, prestressed concrete on concrete towers.  

	 	 The evolution of louver design began in the early 
era of splash type fill, more than a half century ago, 
at which time their primary function was to control 
the multitude of random water droplets produced 
by the splashing action. Because of the width and 
spacing necessary to accomplish this magnitude 
of water recovery, louvers became a highly visible, 
accented part of the cooling tower's appearance, 
as evidenced by Figure 49.

	 	 With the advent of acceptable film type fills, with 
their inherently better water management character-
istics, louver design was reassessed. Ultimately, the
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SECTION VI

the valve is initiated either by thermostatic type sen-
sors which react to an abnormal rate of temperature 
rise, or by fusible heads which cause pressure loss 
within a pneumatic control system.

In many cases, insurance underwriters for a plant 
will alter premium values in recognition of thoughtful 
modifications made to the cooling tower, whether or 
not it is equipped with a fire protection sprinkler sys-
tem. Among those modifications are the following:
a.	Where plastic items of significant scope are utilized 

in the tower, they may be formulated to retard or re-
sist fire. Primary areas of concern would be casings, 
louvers, fan cylinders, fill and drift eliminators.

b.	Selected top areas of the tower (notably fan decks) 
may be covered by a specified thickness of FRC 
(fiber-cement board), or similar fireproof material.

c.	Partition walls between cells of a rectilinear tower 
may be designed to act as “fire walls” to prevent or 
delay the spread of fire. Typically, a 1/2" thickness of 
either treated Douglas Fir plywood or FRC (fiber-ce-
ment board on both sides of the transverse column 
line that constitutes a partition bent is recognized as 
a 20 minute barrier to the spread of fire. Fire walls of 
increased rating are accomplished by increasing the 
thickness of the material utilized.
Depending upon the scope of required modifica-

tions, their cost should be evaluated against the cost 
of a fire protection sprinkler system and/or the benefit 
of reduced insurance premiums.










































