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Circulation Pumps

Flooded Suction. This type of end-suction centrifugal
pump should only be used when it can be installed below
pool-operating water level. There are installations where
they are placed on-grade and, supposedly, a check valve or
foot valve is used to maintain a filled suction pipe. These
installations are always operationally problematic. Flood-
ed suction pumps are not designed to effectively evacuate
air. Once the check or foot valve gets jammed by a foreign
object, re-priming the pump is almost impossible.

Self-Priming. These pumps are designed for instal-
lations where the equipment room is above pool water
level. Selection should take into account the lift required
for the application, as it relates to required net positive
suction head. Self-priming pumps are effective at passing
air during the priming process, but care must be taken to
never operate them dry. A check valve in the suction pip-
ing (on the vertical run of pipe as it drops down to the
surge tank) is helpful during the priming process.

One of the primary mistakes found in the use of these
pumps is improper placement in the surge tank. As a
starting point, you should examine the recommenda-
tions for basic sump design from the Hydraulic Institute
Standards, 14th Edition (1983).

Chemical Control

The area of chemical treatment is a very demanding sub-
ject. Virtually all current pool designs incorporate an auto-
matic chemical controller with automated feed systems for
pH control chemicals, as well as various sanitizers/oxidizers.

54 PMEnGINEER September 2007

mm%gmm

\WaterfAttractiontDesign

Proper levels of disinfectant, as well as code-mandated pH lev-
els, must be continuously maintained. Codes, for all but one or
two states, require circulation pumps and chemical treatment
systems to be operated 24 hours a day.

Information on basic industry standards can be
obtained from the Association of Pool and Spa Profes-
sionals (APSP). A description of the function of various
treatment chemicals, as well as a good overview of water
chemistry basics, can be found in the National Swim-
ming Pool Foundation (NSPF) Certified Pool-Spa Opera-
tor® Handbook (2004). That being said, local codes take
precedence over any of these guidelines.

Some basic cautions regarding chemicals used are: 1) the use
of stabilized chlorine products is undesirable for indoor pool
applications; and 2) the use of CO for indoor pool pH con-
trol can be problematic. The CO, forms carbonic acid when it
mixes with the water. It also raises Total Alkalinity (TA) of the
pool water. The carbonic acid is a weak acid. Higher TA requires
increasing amounts of CO, to lower pH. It can become a trou-
blesome cycle leading to scale-forming water conditions.

Heating Systems

Typical heating systems are double-wall heat exchangers
(steam or hot water), gas-fired heaters or electric heaters.
Electric heaters are very uncommon on large pools. Their use
is usually limited to spas or hot tubs. If gas-fired heaters are
your choice, consider sealed combustion units. The ambient
air in the pool equipment room is usually quite corrosive.
Therefore, impure combustion air in an atmospheric heater
will cause premature failure of the heat exchanger.

The real key to effective swimming pool system design
centers on accurate level control and maintaining minimum
required flow rates/turnover rates. Both affect proper skim-
ming action. Although piping for main drains and gutters is
normally required to be such that it can handle 100% of the
minimum flow rate at or below maximum pipe velocities,
the skimming action at the perimeter gutter is most essential.
In times of activity, debris is being introduced into the pool
water at the top of the pool. This is the water we would like
to capture and put through the filtration and chemical treat-
ment system first. Accurate and responsive level control is
the best means of accomplishing this.

The topic of level control schemes is very involved
and would consume too much space here to give the
choices a proper examination. You may choose to use a
simple float-operated butterfly valve on the main drain
piping as it enters the surge tank, or you may opt for
much more accurate control. This would require the use
of pneumatically operated, positive shutoff, main drain
modulating valves with a “bubbler” or differential pres-
sure controller. Suffice it to say that level control options
are worthy of some informed investigation.

Incorporating Water Features
There are far too many different types of playground fea-
tures, spray features, slides, flumes, vortexes, etc., to give them
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any type of detailed examination here.
Instead, I would like to offer some ideas
on what should be considered when
incorporating these into a pool design.

The primary concern is user safety.
Will the structures themselves create trip-
ping hazards on the pool deck, or limit
free movement around the pool deck?
Can the area near the bottom of a slide
or flume be kept free of bathers so that
patrons exiting the play feature will not
strike fellow swimmers?

Will separate pumps be used for
each feature? If so, from where will
they draw their water? If it will be
from the dirty water in the surge tank,
how will you protect the pump from
being plugged with debris? This same
dirty water also has the potential to
plug any play feature that incorpo-
rates small orifices for spray action.

If water will be drawn directly from the
pool, the same dirty water concerns exist.

An additional concern is to protect from
possible hair, limb or suction entrapment
of the patrons. Some codes may require
use of a vacuum breaker open to atmo-
sphere through a sizeable pipe connection
at pump suction. Exercise caution in the
use of these. Many times they are adjusted
improperly. If they are triggered inadver-
tently, and the operator is not aware that
there is an open connection at pump suc-
tion, cavitation may destroy the circula-
tion pump over a long period of time.

If these water features are part of
the design of an indoor facility, you
might consider some type of sanita-
tion of the water being atomized into
the pool facility atmosphere. This
can be a good use for ozone or other
non-chlorine means of oxidation.

Hopefully, this discussion will give you
an idea of the areas of expertise you need
to develop in order to become proficient
in proper pool design. There are many

approaches that will accomplish the same
basic end result. Just be sure to place the
well-being of the end user first. PME

Terrence R. LeBeau, CPD, is general
manager of the Commercial Filtration
Division of Halogen Supply Co. and
has spent more than 20 years in the
swimming pool industry. His experi-
ence includes system design, plumbing
layouts, chemical solutions, problem
troubleshooting, and innovative ener-
gy-saving concepts. LeBeau has pro-
vided instructional seminars for Public
Health Departments in Illinois and sev-
eral neighboring states. He is a member
of the American Society of Plumbing
Engineers (ASPE) and is accredited by
the National Swimming Pool Foun-
dation as a Certified Pool Operator
(CPO) instructor. Prior to entering the
pool industry, LeBeau spent 12 years in
the HVAC industry.
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2007 Webinar Series

What is the Modern Engineering Concepts (MEC)
Webinar Series?

This series of intensive 90 minute webinars presents the latest concepts in modern
hydronic heating system design for both residential and commercial hydronic heating
systems. Attendees learn to design efficient, affordable, and reliable systems using
the latest technology. Priced at $79 each, they are a fraction of the cost of travel and
attendance fees for other high-priced conferences or seminars.

Webinar participants will qualify for CEUs for attending!

John Siegenthaler, P.E.

John is a licensed engineer with over 28 years
of experience in hydronic heating. He is also
a writer, software developer and PM columnist.
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Industrial Radiant Heating
(September 25):

This Webinar covers a variety of design
concepts related to large radiant floor
heating applications. Topics covered
including minitube distribution systems
and wide tube spacing. The concepts .
covered can reduce installation costs by ‘
ousands of dollars the first time you
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