Cooling Towers

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 Cold Basin
— Forced draft

Water quality issues
— Equipment life
— Human life

Intake

Louver Drift Eliminators
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« No fans; operate on density difference like a chimney
 Not common for HVAC
Typically found on large power plants




Forced Draft Towers

~+ Centrifugal fans blow air through the tower
, — High inlet velocity, |IOW&discharge velocity
' 2 — 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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» Propellér fans draw air through the tower

y - Prop fans + high volume + low static = relatively low horsepower
“ Z» Tend to be more expensive all things being equal
& s "'_—7» .




Flow
Flow vs. Counter
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An Unusual Induced Draft Tower
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J I With water running, scrub clogged nozzles
CLEANING THE FINAL STRAINER with wire brush A toothpick or other non
metal object is helpful in cleaning
sovean will dian 5 completely |?Iu;,1ged nozzles

2. If some nozzies remain clogged or plugged

Remove nuts holding cover plate. As cover
plate is lowered. strainer
down with it

mark their location and shut down unit

2 Clean strainer using water spray or wire 3 Re
oo ; emove marked nozzles by grasping their
Slide strainer part way into tank body flat sides with pliers and pulling straight

Rring _ out. Clean nozzlecs
Bring up cover late w \ g . T b
R I : er plate with O-ring just inside 4 Reinsert nozzle using pliers, aligning
bolt circle. Keeping all parts aligned, Iift f e SLLBIRISES 2 IBHINE
assembly up to tank flange. Install washers orifice slit vertical This is important

and nuts, tightening evenly | for satisfactory unit performance
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SUMP CLEANING
1 Leaving the sump strainers in place, open the drain connection and drain all water from
the sump
Thoroughly clean sediment and debris from sump and step portion of pan
Remove the sump strainers and clean, using a water spray or wire brush to remove sediment
Slide sump strainers back into track channels, with edge flanges pointed down as shown
Refill the sump with water

FOR MORE DETAILED INSTRUCTIONS SEE BULLETIN M220/ 10 27.189PB
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Cooling Towers in Action

o http://tinyurl.com/InsideACoolingTower
 http://tinyurl.com/CounterFlowTower
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Water Distribution
|s Critical

http://tinyurl.com/CoolingTowerFlow
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A Typical Condenser Water System

L All temperature sensors are to have test ports located in
CT-1 (North CT-2 cell similar) %5 = their immediate vicinity to allow testing and calibration.
BAC 15146

Induced Draft T
123 tons (15,000 btu/ton-hr)
67°F

246 gpm from 90°F to 75°F South Cell North Cell
7-1/2 hp 460 vac 3 phase
motor with VFD (each cell)
4,500 Ib. operating weight

{

PT Plug 9 PT plug

o
Make up from back flow High and low Make up from back flow T Plu
preventer and water meter 1. level alarm {lﬁ preventer and water meter .

Chiller
sensors 2

&
CWP-2 (CWP-1 Similar)
Bell and Gosset 1531 3AC
Future side stream : End suction, close coupled
filter connection point A, 246ngpm at 35 ft.w.c. and 2.91 bhp
& 5 hp, 1,750 rpm, 3 ph, 480v, with VFD
5 pipe diamters minimum
between tee or elbow and pump
inlet if no suction diffusser

te

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
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As Designed — Symmetrical Piping

‘—B'I EQUALIZER LINE E
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& D

LOCATE WATER

(NOT SHOWN)

1% MAKE-UP

WATER PIPING TO

.
/G PLUMBING POINT—
OF—CONNECTION - ows/R
\ 1/ ! [BOP+11'6" ABOVE ROOF]

EXHAUST FAN
[T+7'=2" B+4'—8"] - WITH EXTERNAL [T+7'-2" B+4'-8"]

STARTER FOR CEF—1- \ WEATHER HOOD BACKORAFT DAMPER

ANT RELIEF VENTS. % 24X24 OD EXHAUST RISER
TS PER CHILLER, \ \ WITH 1" AL

HARGE AT MINIMUM
ED ROOF SURFACE.
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RELIEF VENTS
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As Installed







