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Better distribution = less mineral scale

Cooling tower water distribution affects mineral deposits.

By Mario C. Uy

roper water distribution in cooling
Ptowers is essential in the prevention
of mineral scale and deposits in the cool-
ing tower fill.

Following are descriptions of some
common causes of poor water distribu-
tion, related problems, and preventive
measures,

While this discussion is based on
“induced draft cross flow” type cooling
towers, the concept can also apply to
other types.

General vs. local deposits

Scale deposits can occur generally or
locally. The deposits are said to be “gen-
eral” if they are occurring all over, and
are said to be "local" if they are only
occurring in spots.

General deposits are usually caused
by poor water treatment, whereas local-
ized deposits on the fill are usually
caused by poor water distribution.

Evaporation
concentrates minerals

Cooling towers are designed to evap-
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orate water to dissipate the heat in the
water to the atmosphere,

Typically, cooling water is pumped to
the distribution basins, where it flows
down the cooling tower by gravity, pass-
ing through nozzles and what is called
the fill, the labyrinth-like packing below
the water distribution decks. The fill dis-
perses the flowing water into a larger
surface area to enhance evaporation.

Fill types

Fills can be splash or filming types.
Splash-type fills consist of cascading
horizontal bars that break up the down-
flowing water into droplets. Film-type
fills consist of vertical, corrugated-like
plates upon which the down-flowing
water spreads or film.

The nozzles are designed to disperse
the water evenly throughout the fill, while
the fill is designed to increase the surface
area of water to enhance evaporation.

As the water evaporates, it leaves
minerals behind, increasing their con-
centration, and thus increasing their
potential to precipitate. With proper
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For more information on this topic, go to
www,watertechonline.com, and enter key-
words: Cooling+tower,

water treatment, this precipitation
potential can be reduced or prevented.

Treatment may not be enough

However, even with proper water
treatment, if you do not have sufficient
water to keep the minerals in solution,
the minerals will precipitate.

To prevent precipitation and deposi-
tion, you must also ensure adequate
water distribution.

The following are common causes of
inadequate water distribution:

® Plugged nozzles. It's common to
find nozzles plugged with rust chips,
especially during spring start-up. The
rust chips are caused by corrosion dur-
ing the winter lay-up. The corrosion is
caused by a lack of post-water treatment
prior to taking down the cooling system
for lay-up.

When the nozzles are plugged, flow is
reduced through the fill. Typically, the
nozzles are plugged up randomly.

If this is the case, you will have an
uneven flow throughout the fill. Certain
areas will have a good water flow, while
other areas will barely trickle.

When the cooling tower fan runs, it
literally pulls the water toward it. In
areas where the water flow is already
minimal, this suction force is enough to
temporarily pull any remaining water
off the fill, leaving a microscopic

amount of minerals behind.
{Concluded on page 44)
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(Continued from page 42)

These microscopic minerals act as
nucleation points for new deposits to
build upon. With these, more minerals
are precipitated every time the fan
cycles on and off.

The resulting deposition is usually
more pronounced in the outer edges of
the fill. This phenomenon is sometimes
referred to as the dryness of evaporation,

® Broken missing
Distribution basins are equipped with

or nozzles.
nozzles that aid in dispersing the water
evenly over the fill. A broken or missing
nozzle will not disperse the water even-
ly and will cause the water to channel
narrowly down the fill, leading to poor
water distribution and deposition,

® Plugged strainers. Plugged strain-
ers can also reduce flow. As the flow is
reduced, it may not supply enough

1, Falcon Stainless «5s,000 psi tensile stiength

water to the distribution basins. The
result will be an insufficient water flow
to the farthest ends of the basins, lead-
ing to poor water distribution in the fill,
and again, mineral deposition.

® Microbial growth on the fill.
Insufficient water flow may also result
in insufficient contact with the biocides.
In turn, this may indirectly result in
localized microbial growth,

Microbiological substances can be
bacterial or algal. Because of their slimy
cell surfaces, they attract various kinds
of silts — either airborne or water treat-
ment-induced. As the microbial growth
attracts more suspended solids, the
water distribution is further restricted.

Inspect towers regularly

In addition to proper maintenance
of the water treatment chemicals in

e Maximum flow

the cooling water, another significant
area of good water treatment adminis-
tration is the maintenance of proper
water distribution.

During operation, water treatment
professionals must be diligent in keep-
ing nozzles free of debris, to ensure
proper distribution.

In addition, the tower must be
inspected regularly to ensure the distri-
bution basins are flooded well and the
water flow is sufficiently and evenly dis-
tributed throughout the fill.

Mario C. Uy is with WET USA, Inc, in
Streamwood, IL, a firm specializing in pri-
vate labeling and specialty chemicals for
the water treatment industries. For com-
ments about this article, he can be reached
at (877) 938-4621 or by e-mail at:
info@wet-usa.com.
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dream about! e« Product longevity

This is not just talk—these are some of the BENEFITS
of specifying and using Falcon Stainless corrugated
stainless steel connectors for all your water flowing )
applications from 3/8" to 2" on:

» Water treatment (all types)
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‘ .| You name it, Falcon
L“- R Stainless makes it,
4 | and if we don’t...we
“| can! Call for a quote
on all items we stock
and on custom items
in large quantities.

= Water heaters = Boilers

* Tollats sSinks 800-814- 8444 Toll Free

» Tankless water heaters = Residential

s eomrarelal o Indlustrial =l 818-768-8533 fax 818-767-FLOW phone

Will Be 11750 Roscoe Blvd. Unit #1 = Sun Valley, CA 91352
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Circle Product Information no. 225 on page 66

* For GE Osmonics, CUNO, Hague, Culligan,
Rayne, RainSoft, Zenon, Fleck, TACO, etc.
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