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CHAPTER 46

COOLING TOWERS AND SPRAY PONDS

Types of Cooling Eq Types of &

teristics, Desgn Condmons, Perf Curves, S

Coolmq Tawer Theory. Tower Coefficients, Tower Charac-
and £ stellotion end Operation

OST industrial  processes gmemte waste hmt t.hat
must be d and dissi Small

readily rejected directly to the atmosphere, but large bes.t

loads usually rely on a ﬂow of cooling water. The water, if

cheap or plentiful, may be wasted, or it may be cooled and

recirculated through the system.

TYPES OF COOLNG EQUIPMENT
A cooling tower is a steady-flow device that utilizes a com-

bination of mass and energy transfer to cool water by exposing -

it as an extended surface to the atmosphere. The water surface
is ded by spraying, which prod drops, or by filling,
which presents a film surface or creates drops due to splashing.
The air fiow may be caused by natural wind currents, con-

about a 10 deg approach of cold water temperature to the wet-
bulb temperature.

The water leaving & spray nozzle will rise to a height of
approximately 1 ft per pel of nozzle pressure. It will strike
the surface of the pond in a circular pattern having a radius
of about 10 ft. The cooling occurs within an active filled volicme,
baving a height equal to the elevation of the nozzles above the
surface plus 1 ft per psi nozzle pressure, and a plan area ex-
tending 10 ft beyond the outer nozzles. The heat is trans-
ferred 'to the quantity of air passing through the air ares,
which is the projected area of a vertical plane through the
active filled volume and broadside to the direction of the air
movement. The length of air travel is the horizontal distance
the air movw through the filled volume.

vection currents due to variations in density, of by h
means. The air flow may be cross-flow or counter-flow to the
falling water. The types of cooling eqmpment are:-

1. Spray ponds -
2. At.m heric towers’
'acked or epray-filled

b A:.r flow induced by wind or ttack eﬂeot
. Mechanical draft towers .
a. Packed or spray-filled .
b Forced or induced draft et
low or counter-flow

©

Spray Ponds

Heat is dmpated from the surface of a body of water by
and ion. A spray pond divides
the water into small drops, greatly eandmg the water sur-
face, and bnngs it into intimate contact with the air.! The
beat transfer is largely due to_evaporative coaling, as ex-
plained in the section, Cooling Tower Theory. The driving
force is the difference in enthalpy rathef than the temperature
difference. The water ture tends to approach the wet-
bulb rather than the dry-bulb temperature of the air. This
affers an inherent advantage in making it possible to cool the
water to a temperature lower than' the dry-bulb.

Cooling oceurs in a spray pond ag the water is propelled
upward and then falls to the surface of the pond. The pond
itself acts ]argely as a collecting basin. A typical nozsle ar-
rangement is shown in Fig. 1. The design criteria in Table 1
provide a guide that can be used in hymg out a pond.

The wind varies tantly in both d: and velocity.
The wet-bulb tempersture i ls uxual]y a.lso changing. These
variations resultin a of the

waler as it strikes the surface of the pond. The pond acts as &
reservoir so that the water temperature at t.he suctwn of the
pump an of

of spray pond performance
mbebasedont.he 1tgoing ‘wet-bulb of the air
passing through the filled volume.-’l‘his' temperature, obvi-
ously, cannot exceed the hot water, temperature.. It ‘can ap-
proach the hot water temperature if it passes lmgthvnse
through & long spray pond, but its'temiperature will rise
shghﬂywhenltpamb ide through a narrow pond. The
values in Table 2 can be used to obtain a reasonably accurate
estunaﬁe of the cold water temperatire wn.h na;pect to-the
wet-bulb &

Emplc 1i: Oons\da Y spmy pond consisting of 3 hwrnls on
25 ft centers. Each lateral contains 8 lengths of 12 ft pipe, with 6
epray nozsles per length, or a total of 144 nozzles. The spray sys-
tem is 6 ft above the surface of the pond, operates at 6 ?1,
circulates gpm. Determine performance with a 5 mpl
both broadside and from the end, with 10 F cooling range and
73 F wet-bulb temperature.

Saluhan The heat losd is 6000 X 10 X 8.33 = 500,000 Biu

The spray syxtemmvemmam%ﬂkmgbywnwldemd
ra extendsmnvera?aofsﬂ.be ond on all sides, so the
verﬂl ensions are 108 ft X 60 ft. espmynseeeﬁ.(ln
per psi), s0 the total spray height is 12 ft. The broadside air area
13 106 ft X 12 ft = 1270 5q ft. The end area’is 60 X 12 ft = 720
#q ft. Wind at 5 mph corresponds to 440 fpm. The specific volume
nt%Fweb—bulb(mumszZFdrybulb)ulLZcuftpe.rlhd:y

AREREEEEE
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past
These characteristica make it difficult to test a sp spray pond or

. todevelop ratings. Asa result, spray ponds are not used when

water temperatures must meet narrow Jimitations. They are
“Wydemgnedforalotolstegooohngmngemdfor
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