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Packaged pumping systems are popular these days due to the
benefits associated with them, which include the ease of installation,
single source responsibility and streamlining of the manufacturing
process.

Packaged systems simplify the installation process. Installation of
these systems typically involves lifting it off the delivery truck, setting
into place and connecting the piping and power to prepare it for
operation.

Single source responsibility simply means there is one company to
call if there is a service issue. Issues are solved quickly and end-users
eliminate the need to consult with multiple vendors in an attempt
to determine which company to call. This ultimately reduces service
downtime and eliminates the need to deal with multiple vendors.

Plus...

Municipalities rely on water mains to bring treated and disinfected
water from the source fo our homes, through a distribution network

using pump stations as this one pictured above for the Village of
Plainfield, 111.

“One manufacturer means one number to call anytime technical
support is needed,” says Municipal Sales Engineer Bob Wedell of
Metropolitan Industries, who oversees the design and manufacturing
of packaged systems for the municipal, industrial and commercial
markets.

Finally, packaged systems are manufactured in a controlled
environment which allows for testing of a system prior to jobsite
delivery and a reduction of fabrication timelines. This controlled
approach minimizes start-up problems in the field and allows for

system testing.
i & Continued on next page
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Packaged Pumping Systems

Continued from front
Packaged pump systems satisfy the demands of many pump industry
applications including municipal distribution systems, industrial process
systems, non potable and water reuse systems and domestic water booster
systems in high-rise buildings. This article will discuss each and share
design concepts, common mistakes and best practices.

Municipal Water Distribution Systems

For years, municipalities have relied on water mains to bring treated
and disinfected water from the source to our homes, through a distribution
network. This network may be comprised of reservoirs, pump stations,
water towers and storage facilities. In order to ensure there is clean,
drinkable water at an adequate pressure to keep the supply system working
properly, water districts employ pump stations that pressurize water to run
our household plumbing devices (toilets, sinks, showers, etc) as well as
provide water for cooling, industrial needs and also fire protection.

These pump stations can be packaged and delivered as a complete
unit. Typical designs include a large steel base with pump and control
components pre-installed. Base and components are eventually housed
in any material of the customer’s choosing. Organizations such as the
American Water Works Association help to create standards that are used
when designing the various components in such a system.

When sizing a packaged pump station for a distribution network, flow
and pressure are the two main elements, but there are also many other
variables that factor into how a pump system is designed and ultimately
operated.

The size required varies directly with the number
of users or volume of water required
and designers will engineer
these systems for the
total “peak demand”
for that segment of the
community. For instance,
factors such as usage
(flow) will affect pump and
piping sizing; topography
will affect the pressure
required; a water tower R
will also affect pressures
and how much water
is needed to be stored
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needs and also fire protection.

Pictured above is a packaged pump station that water districts use to pressurize water
that supplies household plumbing devices as well as provide water for cooling, industrial

in order to be able to fight a fire. Monitoring requirements may vary
from system to system, but the dynamic nature of the system will make
it very important to monitor these changing conditions in order to react
appropriately and to prevent these changes from causing water hammer
and wide pressure swings which often result in water main breaks.

Whether the system is pumping from a reservoir or directly boosting the
pressure “in-line” within the piping network, there is a need for pressure
and flow monitoring instrumentation required locally and remotely.
Motor and valve controls needed at the pump station and level monitoring
of towers and reservoirs also directly interface with the pump system.
Often times SCADA systems are utilized to collect data and automatically
make system adjustments to keep the water pressure constant. They also
serve as 2 means to allow operators to be more proactive in the regular
maintenance of the equipment throughout their systems.

The bottom line is that whether the system is 50 gallons per minute
(GPM) or 25,000 GPM, it is possible to pre-fabricate or package these
elements, discussed above, to provide the end-user with a product designed
with “complete system responsibility” in mind.

Processed Industrial Systems

Factory prefabricated pumping packages can be applied in many
different types of industrial process water applications. Water transfer,
level control, recirculation and pressure boosting are just a few examples.
Typical skid mounted packages include pumps, motors, valves, package
piping, and a factory pre-wired and integrated control system. Specifiers
may also consider systems with complete factory prefabricated buildings
to protect the equipment and provide a controlled environment in which
to perform maintenance and service.

It must be noted that there are many
important variables to be considered
when  selecting equipment
that’s best suited for these
types of applications.
Reliability and efficient
| operation are keys to
making the right choices.
The properties of the
source water and demands
of the process must be
taken into account when

= =

= = selecting the materials
of construction for the
pumps, valves and piping.

water supply. The radium levels exceeded the Illinois Environmental
Protection Agency’s maximum level of 5 picocuries per liter or pCi/L.

The radium level average in 2004, for example, according to
Romeoville’s water quality report that year, ranged from 1.8 pCi/L —
7.2 pCi/L. This was an issue the Village of Romeoville took seriously
and invested millions into constructing Ion Exchange Facilities that
eventually reduced radium levels compliant with EPA mandates.

Installation and Integration

The Village and their engineering consultant Strand Associates worked
closely with Metropolitan Industries, which supplied and integrated all
necessary equipment required for operation. At each site, they provided
three new Ion Exchange (I/X) treatment vessels, over 20 control valves,
a computer controlled backwash and regeneration system with color
touch screen operator interface and programmable logic controller
(PLC) and then incorporated the entire system into an addition at the
existing well house/reservoir and booster pumping station.

The new I/X system was then integrated into the Village’s recently
upgraded Wireless SCADA system, responsible for the monitoring and
control of water and wastewater pump and control infrastructure within
the village. This integration allows water operators to precisely control

and monitor the new I/X system from distant locations via secure
cellular communications and Internet technology.

Ion Exchange Softening

Ton Exchange Softening, is a common approach to removing a
variety of dissolved solids in water. It exchanges both cations (positively
charged particles) and anions (negatively charged particles) depending
on the application.

For hardness and radium removal, a cationic exchange process is
used. This process involves a pressurized vessel filled with synthetic resin
material, coated with an ion exchange material. The material is heavily
loaded with sodium ions, but because the media has a higher affinity
for other cations, the sodium is exchanged with calcium, magnesium,
or radium ions as they come into contact with the media.

The I/X treatment process produces a high-quality water. The
removal of hardness reduces scale and lime build-up on fixtures and
increases the life of water heaters and dishwashers. It has slightly higher
operation and maintenance costs due to the use of a brine solution for
the regeneration process but municipalities would probably agree that
the benefits of soft water, free of contaminants outweighs the slightly

higher costs associated with the treatment process. Write In 102

From Left to Right: Metropolitan Sales Engineer Keith Girup, Romeoville Water Superintendent Chris Drey, Romeoville Director of

Public Works Dan Bromberek, Strand Associates Lead Project Engineer Chris Ulm, Great Midwest Contracting President Ed Schroeder,
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Great Midwest Project Manager Bob Mateja, Metropolitan Industries Sales Manager Bob Wedell, and Jobn Thomas of Great Midwest.
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An aerial view of Romeoville’s first lon Exchange Softening Plant located alongside
one of the village's newest water pumping stations on Airport Road in Romeoville, lll.
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Metropolitan Industries, Inc. received recognition for participating
in a radium compliance project for the Village of Romeoville, Il1., that
won an award for Project of the Year from the Southwest Branch of the
IL American Public Works Association in January.

The award was presented to Lead Project Engineer Chris Ulm of Strand
Associates of Joliet, I11., and Director of Public Works, Dan Bromberek, of

An inside look at a completed lon Exchange Treatment system
responsible for removing unwanted nitrates, sulfates and
reducing radium levels below requirements mandated by the
Environmental Protection Agency.

the Village of Romeoville who accepted the award on behalf of the team
that also included Great Midwest Contracting Corporation of Grayslake,
111, and Metropolitan Industries who served as equipment supplier.

The project consisted of constructing several Ion Exchange Plants
throughout Romeoville, 11, in order to improve the Village’s water
quality by reducing existing levels of radium in the drinking water
below requirements mandated by the Environmental Protection Agency.

Located 30 minutes southwest of Chicago, the Village of Romeoville
draws its water from a ground water supply consisting of five deep wells
with pump settings of approximately 1,500 ft. below the surface and
seven shallow wells pumping 150-300 ft. below the surface. The Village
pumps over 3.8 million gallons a day to over 50,000 residents in the
suburb and nearby service areas, which totals over 1.4 billion gallons
per year.

In compliance with EPA regulations, the Village conducts quarterly
water sample testing. Before the construction of these Ion Exchange
Plants, the quarterly tests had revealed slightly elevated levels of radium
(226 and 228) in the aquifer from which the village draws most of their

It is imperative that all wetted parts be researched for compatibility and
doing so will assure safe and reliable operation. In addition, these types of
centrifugal pump applications can often times take advantage of variable
speed control strategies. Simplicity, precise process control and maximum
efficiency will be realized when variable speed control is specified.

Non Potable, Water Reuse Systems

Waste water treatment plants will often times have a need for a non-
potable water service to satisfy demands throughout the treatment
process. For example, wash down water at bar
screens, belt filter presses, yard hydrants and
clarifier spray water can all be served with a
non-potable source. Reuse
water reclaimed from the
final effluent of the plant
can serve as the source
for these non-potable
demands as well. Potable
water mains are also a
choice to supply water for

Pictured is a packaged domestic waler pressure booster system for Chicago’s

package piping and controls. Recirculation circuits, valve subsystems and
safeties make for a complete integrated package.

Domestic Water Pressure Booster Systems

When the water pressure provided by any given municipal water system

is not sufficient to satisfy the demands of end-users at higher elevations
such as mid-rise or high-rise buildings, it is often necessary for these
facilities to have equipment within the structure designed to increase the
pressure provided by the municipal water systems that are ‘horizontal’ in
nature. These types of prefabricated systems are engineered to
. satisfy the potential peak flow demands of
the facility and are often provided
U yith multiple pumps on a single
structural  steel ~ fabrication
with electronic controls, wiring,
piping, valves, and multiple
safety-devices. These packaged
systems are typically designed
based on the calculated increase
in pressure required to deliver

these applications but it is  feCormick Convention Center that increases the pressure provided by the City’s  pressurized water to the highest

important that the potable  water system and satisfies the potential peak flow demands of the facility.

water source be protected

from cross contamination. When back flow protectors are not allowable,
protected water systems often times employ an air gap break tank to
effectively decouple the non-potable loads from potable water mains.

Seal water systems requiring a source of clean water to pressurize
stuffing boxes on large sewage pumps is another ~example ~ where
an air gap protected potable water source can
be utilized. Many different types of pumps
are suitable for these types of applications.
End suction, vertical multi-stage, vertical
turbine and split case pumps are all
sound choices. Selecting the pump
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that’s best suited is 2 matter finding
a unit that’s a good hydraulic fit,
simple to maintain and of course
efficient to operate.

Factory prefabricated pumping
packages are available for
both water reuse systems and
protected water systems. Typical
packages would include pumps, motors, tanks,

or furthest point-of-use in the
facility. Many times multiple
electronic sensors are installed at remote locations within the facility.
These sensors allow the controls to optimize the operation of the system,
and also enhance the energy-efficiency of the equipment. In certain
regions of the country, the design requirements of these types of systems
are regulated by local, national, or international code requirements.

Conclusion

This article discusses the benefits associated
with packaged pump systems, which are ease
of installation, single source responsibility and
streamlining of the manufacturing process. This can
be applied to the municipal, industrial, non-potable,
water reuse and domestic water booster system
markets. For further information regarding
= designs, applications and best practices contact
Metropolitan Industries at 815-886-9200 or visit

www.metropolitanind.com.
Write In 100

Factory prq‘abmmz‘ed pumping packages are available for both water reuse systems and
protected water systems as pictured above. Typical packages would include pumps, motors,

lanks, package piping and controls.
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When 3180 N. Lake Shore Dr’s existing domestic water booster
system began to show its age, building owners had a decision to make;
continue maintaining the building’s original supply system or invest
in an energy-efficient system that will reduce energy demand and pay
for itself entirely on energy savings in just five to seven years.

Situated in the beautiful Lakeview East neighborhood of Chicago at
3180 N. Lake Shore Drive, this sought-after condominium development
offers roomy, attractive units and the modern amenities and services.
Built in 1954, this 23-floor high-rise houses 176 individual units and
includes valet parking to accommodate residents with vehicles. The
various floor plans consist of anywhere from 1 to 3+ bedrooms with an
average master bedroom size of 215 square feet and a second bedroom
of 132 square feet.

Since 1954, the building relied on a hydro-pneumatic booster system
consisting of three pumps, which filled a large horizontal storage tank.
To control pressure, an air compressor pumped air into the tank and a
pressure differential switch would turn the pumps on and off.

Although effective during its time of service, there were some
disadvantages associated with the hydro-pneumatic booster system
according to Chief Engineer Tom Wojciechowski.

“Residents complained that
the system was

noisy due to the air compressor turning on and off throughout the day.
Also if the compressor failed, the system would shut down leaving low
water pressure to the building,” said Wojciechowski.

Another disadvantage to the half-century old system, according
to Wojciechowski, was the constant maintenance on the pumps,
compressors and storage tank. Despite the maintenance, on occasion
the tank would leak, requiring a system shut down so the tank could
be drained and repaired. This can be a time consuming and lengthy
Process to repair.

Metropolitan Industries’ Chicago Sales Manager, Mike Ponx, worked
closely with Plumbing Contractor, Bob DeGuiseppe, of Chicago-based
Great Lakes Plumbing; Plumbing Engineer, Kent Locke, Jr., of Fox
Valley Engineering; Electrical Contractor, Blaze Electric of Broadview,
[11.; and Architect, John Kowalski of Klein and Hoffman, Inc., to specify
and install a variable-speed system that would reduce energy costs by
1/3 due to the system’s ability to match demand precisely by using only
the minimal amount of energy necessary.

The team was able to design the new system based on a calculated
flow of the building requirements and match the building pressure
requirements with minimum pressure fluctuations regardless of flow.

The new variable-speed, triplex domestic water booster system
consisted of three 25-HP vertical multi-staged pumps, each rated 230
gallons per minute (GPM) at a system pressure of 145 PSI. The new
booster system uses 1/3 less power than the constant speed system saving
the building owners money on energy costs while reducing
maintenance costs. Two 119-gallon bladder tanks
were installed as well in the top floor penthouse for
o “ low flow shut-down and stabilization of building

pressure.

Besides the reduction in kilowatt usage and
the saving of approximately 33% in energy
consumption a month, the pressures are
stable and the control system is able to

hold accurate pressure within 1-2 PSI.

Using bladder tanks combined with
variable speed drives on the booster

system saves thousands of dollars a year on energy costs
and adds life to the system because it does not run at
a constant speed but rather a constant pressure, while
varying pump speeds. The other major benefit using
VED control is that the life of the motor and bearings
are extended in addition to extending the life of the
overall system.

The air compressor and large space-consuming
storage tank are now obsolete and will be removed,
opening up additional storage space in the mechanical
room. This is an inherent advantage of replacing a
system with a large footprint.

The new system features high efficiency pumps
and motors, variable speed drives and a Metropolitan
Industries Programmable Logic Controller to operate
pumps at peak hydraulic efficiency.

Within five to seven years, the system will pay for
itself entirely based on energy-savings. In addition,
the expected life of this system is over 25-30 years, so
eventually the system will not only pay the end-user for
the cost of the system but it will also pay the costs to
replace itself in its lifetime!

Write In 101
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From Left to right: Chief Engineer Tom WOchec/oows/ez Plumbing Contractor Bob
DeGuiseppe of Chicago-based Great Lakes Plumbing, Plumbing Engineer Kent

Locke, Jr., of Fox Valley Engineering of Fox River Grove, lll., and Architect John
Kowalski of Klein and Hoffman, Inc. located in Chicago.
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The new variable-speed, triplex domestic water booster system consisted of three
25-HP vertical multi-staged pumps, each rated 230 gallons a minute (GPM) at
a system pressure of 145 PSI. ‘

"\ The building relied on a hydro-pneumatic
~ booster system consisting of three pumps, an




