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Abstract --SACZ Engineering was approached in order to
determine a method for treating a pool water system without
imparting spiked chlorine concentrations, and their associated
health risks, into the system.  A saltwater chlorinator system was
designed in order to overcome this problem by providing constant
chlorine levels in the pool system.  This design consists of a device
which conducts electrolysis on salt water in order to produce chlo-
rine gas which is immediately dissolved into the pool water.
Research was conducted into the various pre-existing pool treat-
ment methods and it was found that this method is the most desir-
able both financially and from an operational feasibility point of
view.

Index Terms -- Chlorinator, salt water pool, alternative pool
treatment, sanitation.

I.   INTRODUCTION

NUMEROUS sources have shown that traditional chlorine
treatment practices can lead to long term health problems such
as an increase in asthma prevalence and eczema.  These health
concerns have been shown to be due to the high chlorine levels
initially present after treatment.  SACZ Engineering was con-
tacted by the University of Soeville with a request for a pro-
gressive pool design which avoided the impact of chlorine
through the use of an alternative treatment process.  The Uni-
versity required that any design eliminate the use of chemicals
directly in the pool, and that all energy used in heating the pool
be from "off-grid" sources.  To overcome this chemical prob-
lem, many private household pools use a saltwater chlorination
system to maintain a sanitary pool, a method that has only
recently been employed by commercial pools.  After research
and testing, it was decided that this would be the most econom-
ical and effective way to guarantee an affordable and safe pool
to the client.  This system works through electrolysis of salt
water which constantly produces low levels of chlorine, rather
than spiking the pool with chlorine intermittently.  The design
was completed in stages by first researching existing solutions
and comparing them through criterion functions for a variety of
characteristics to determine the most desirable design.  After
selecting the chlorinator as the final design, the system was
examined, and compared against pre-existing designs of both
traditional and salt water pools in order to determine how to
deliver the best product to the client.  Once all components had
been decided upon the overall design was split into individual
systems, which were then investigated and optimized.  The
final design is a synthesis of these components, with attention
paid to delivering the best product while following all con-
straints and criteria.  The milestone for this project is a working
small-scale prototype of a chlorinator which replicates the pro-
cess used in a salt water pool. 

II.   CONCEPTUAL DESIGN

A.   Overall Design
 The dimensions required by the client were that the pool be

a half-Olympic design giving a required length of 25m.  It was
decided that an eight lane pool would be most appropriate for
competitive use.  The final dimensions of the pool were
25mx22.5mx1.8m.  Effluent water will be removed from the
pool through three large drains located at the base of the pool;
the base will have an increased depth of 2m which will provide
a slight downward grade on both sides of the outflow pipes.
Water will also be collected through a series of overflow drains
situated at the top edge of the pool, designed to eliminate water
on the deck while maintaining a desired water level. The water
will be pumped through a large sand filter before a portion is
diverted into the chlorinator.  Treated water will be pumped
back into the pool through 26 small drains spaced evenly
around the bottom of the pool in order to provide even influent
flow.  The deck of the pool will be constructed of textured con-
crete and will cover the entire perimeter area.  Bleachers will
be installed on one side of the pool, with the pump and treat-
ment systems located on the other.  The bleachers will be sepa-
rated from the pool by a fence which will act as both a security
feature and a means of controlled entrance into the pool.
Change rooms will be located off the deck, and away from the
pool. 

   The pool will be heated through solar energy, with the
heating panels located just outside the pool enclosure. 

B.   Major Components
 The main components of this system are the plumbing, the

filtration, the chlorinator, the material section, the drainage
system, and the facilities. 

III.   DETAILED DESIGN

A.   Piping
Flow rates and velocities were determined through calcula-

tions and from provincial guidelines and regulations.  Influent
and effluent drains were sized based on these velocities.  All
influent drains have two inch diameters, connected to three
inch piping, and all effluent drains have six inch diameters,
connected to eight inch piping.  All piping is PVC plastic,
schedule 80, to ensure minimal head losses.  
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B.   Treatment System
Effluent water will be passed through a pump designed to

handle 400 GPM and a head loss of 25m.  The head losses for
our system were calculated as follows:

From a moody chart relating Reynolds number and Relative
roughness, the friction factor can be seen to be 0.03075, from
which head loss can be calculated from:

   A chlorinator was selected from AutoChlor© through
comparison of flow rates and desired production capabilities
obtained from provincial regulations.  A high flow sand filter
was selected to handle the required flow rate without demand-
ing high maintenance.  The treatment system, except for the
chlorinator, has been designed in parallel in order to ensure that
the pool will not have to be shut down for repairs, as malfunc-
tions may be bypassed while fixed.

C.   Materials
All materials used in the pool body and the deck have been

selected based on durability in the presence of salt.  The inner
pool will be tiled with ceramics, and the deck will be made of
textured concrete.  The deck will require a coating of concrete
sealant to increase its lifespan.

IV.   DISCUSSION

   This design has several unique components which are not
found in traditional pools due to the treatment methods, and
consequently, the presence of moderate salt concentrations.
The drains, pipes, tiling, and deck materials all had to be
selected from non-degradable sources.  This was ensured
through the use of PVC, tiling, and deck sealant.

   The piping system was designed to maximize the mixing
of influent treated water and to guarantee that the pool was uni-
formly, constantly drained to ensure that dead zones were not
created.  To ensure that water was consistently drained, three
large outflow drains were placed in the middle of the pool,
sloping lengthwise towards their centers.  This ensures that a
constant downward current will be created which will aid in
the circulation of the pool water.  To further optimize this
design, 26 influent drains were spaced evenly along the bottom
of the pool with dispersion caps on each drain.  This guarantees
that necessary chlorine concentrations are present at every
location in the pool.  The dispersion caps on the drains increase
the radius that the influent water will cover, and ensure that the
pool will be uniformly sterilized.  

   A prototype of the chlorination device was constructed to
observe the effects of different factors on chlorine production.
It was found that in a constantly cycled system, provincially
required public pool chlorine concentrations were obtained in
under three minutes of system operation.  Although this is not
an identical system to our pool it gives an indication that pro-
ducing the required levels of chlorine will not present a chal-
lenge.

V.   CONCLUSION 
   It can be seen from the research and testing conducted in

this project that saltwater electrolysis is a very appropriate
method for treating both commercial and private pool systems.
Although initial costs may be greater than in traditional meth-
ods, the benefits far outweigh this detriment, and the outcome
is a system which shares the advantages of traditional treat-
ment with some of its own, while significantly reducing the
downfalls.  This method could be useful in other applications
where sterilization is required but overdosing is detrimental.
One major application of this system could be the introduction
of spaced out chlorinators in a municipal drinking water sys-
tem.  The current design simply over-chlorinates the water to
ensure that houses at the end of the piping have the required
.5ppm chlorine concentration.  This presents the problem that
houses closer to the treatment station have drinking water with
an excessive quantity of chlorine.  By having electrolysis sys-
tems spaced out along the line it could be ensured that every
house gets water which is safe to consume, but that no one is
subject to detrimental chlorine concentrations. Chlorination
could also be applicable in industrial processes, commercial
disinfection and non-public water treatment applications. 
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