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requirements and downtime, making

them an attractive option for many

chiller applications.

By Brian D. Zinck, Lydall Industrial Thermal

Solutions, and P. Michael Clark, Magnatex Pumps

Chilling Out with

ealless pumps are used in many
industries, most commonly to avoid
the leak potential of rotating
mechanical shaft seals. The term

“scalless” is actually somewhat of a misnomer —
while sealless pumps do not have a rotating shaft
seal, they usually have at least a gasket or O-
ring, often located between the two halves of the
volute casing.

Engineers rypically do not use sealless pumps
unless they have to because their physical size is
usually larger than the conventional sealed
pump models used in chillers, and their initial
cost has been much higher historically.
However, the overall cost of ownership of scal-
less pumps can potentially be lower compared ro
pumps with mechanical seals, especially if 2
facility's downtime and maintenance costs are
significant,

The potential for leaks in a chiller system

using sealed pumps commonly increases when:

Q Extreme {cold or hot) fluid temperatures
are involved, or rapid changes in tempera-
ture occur,

t) The fluid has a low viscosity or low surface
tension, or is otherwise described as “elu-
sive.”

D Particulate is present in the fluid, whether
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Sealless pumps can reduce maintenance

introduced or generated within the system.
Particulate and debris can build up or
cause scratches on the faces of mechanical
seals and cause a leak.

D Mechanical seals have proven to be unsuc-
cessful.

DTraditional static elastomeric/polymeric
seals have often failed.

The negative consequences of leaks can

include:

D Flammable, toxic er otherwise hazardous
fluids released into the plants operating
environment.

) Increased liability.

DThc potential for local electronic chemical
sensors to trigger a warning requiring sys-
tem shutdown or building evacuation.

DReduced equipment production uptime
due to systeem shuedowns from low fluid
level sensors.

DAcrivated warranty claims for the system

- manufacturer.

[ The need to replace heat transfer fluids,
which might be difficult to obtain quickly.

In most facilities, a combination of the users
tolerance for leaks and the size of the budget will
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A sealless pump is installed in a chiller
system designed for pumping Dow
Syltherm XLT silicone oil with a tempera-
ture range of -40 to 302°F (-40 to
150°C). The magnetically coupled cen-
trifugal pump has a stainless steel casing,
as well as a silicon carbide shaft and
bushings to resist wear due to entrained
particulate.

dictate the style of pump needed. Plants in high-
er technology industries typically cannot toler-
ate any leaks, and government regulations or a
company’s own fugitive emissions limitations
might also demand a leak-free system. Though
many of the heat cransfer fluids used in chillers
vaporize quickly and are nontoxic, users still
tend to wanr to avoid leaks as that could be con-

sidered a system design flaw.

Two common varietics of sealless pumps are
magnetically coupled and canned motor.

The magnetically coupled type, also commonly
referred to as “mag-drive,” uses a system of two
magnets separated by a fluid barrier or containment
shell. The outer magnet is affixed to the motor shaft
while the inner magnet is attached to the pumping
mechanism (gear, impeller, vanes, etc.). The two
magnets are coupled together with the fluid barrier




in between, allowing the motor to drive the pump-
ing mechanism withour a shaft seal.

Canned motor models use a special motor
that is designed to allow the pumped fluid to
circulare within it. The motor is hermetically
sealed to avoid any fluid leaks, and there is typ-
ically a seal between the pump casing and the
motor, The motor shaft is entirely immersed in
the fluid, thus avoiding the need for a shaft scal.

Selecting the Right Sealless Pump
Using a sealless pump does not ensure a lack
of leaks, nor does it ensure reliability. Engineers
must still be diligent in selecting the right pump
for the application. Following are some consid-
erations for selecting the right sealless pump:

D On mag-drive pumps, the magnets should be
designed for the temperature range in which
the pump will be used. For example, samari-
um cobalt is better than ncodymium for
higher temperatures.

ﬁ) On canned pumps, the motor internals,

including windings, should be designed for
the operating temperature range.
Operations in which the pump will be sub-
jected to extreme low or high tremperatures
should consider choosing a design with non-
conductive thermal barriers between the
pump and motor coupling to minimize the
amount of heat conducted along the coupling
and prevent bearing failures.

DAny materials that will come into contact
with the fluid should be chemically compat-
ible with che fluid. The pump also should be
resistant to wear caused by entrained partic-
ulates. Metallic components are not always
more wear-resistant than nonmetallic com-
ponents; ceramic materials such as silicon
carbide can withstand much higher levels of
wear,

[:) Seals and gaskets should be rated for the oper-
ating temperature range and fluid.

DMarerial tolerances should allow for expan-
sion and contraction over the operating tem-
perature range.

DThe pump should be designed to handle rapid

fluid degassing at the suction port and be able
to disperse vapor without losing prime.
A sealless pump’s small internal passageways
can be casily clogged by debris and cause fail-
ures; therefore, sealless pumps are not
designed to pump slurries or other solids-
laden materials.

A magnetically coupled pump uses a
system of two magnets separated by
a fluid barrier or containment shell.

In this illustration of the flow path
through a magnetically driven pump,
smaller arrows illustrate the liquid
lubricating and cooling the pump
bearings.

[> Lined pumps may not be suitable for all heat
eransfer fluids. Some fluids have a tendency to
permeate the material and can delaminate the
lining when they get behind the nonmetallic
material. These fluids also can cause the lin-
ing materials to swell dramatically.

Maintenance Considerations
Although sealless pumps can significantly

minimize maintenance requircments, some

maintenance is still required to optimize the sys-
tems uptime. For example, motor bearings
might require regular lubrication if they are not
permanently lubricated. The torque on casing
bolts should also be checked, especially if the
fluid temperature changes frequently or rapidly.

Addidonally, the pumping mechanism (gear,

impeller, vanes, etc.) may wear over time, requir-

ing occasional replacement. Typically, magneti-
cally driven designs are easy to repair onsite when
the need arises. Repairs of canned motor pumps
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usually must be handled at a specialized service
center. With smaller units, replacing the pump
can be a more cost-effective solution.

A common problem with pumps in chillers
is reduced flow or pressure. This typically is
caused by excessive restriction in the pump suc-
tion line, often at the suction strainer. Strainers
prevent larger particles and debris from enter-
ing the pump; however, they can become
clogged for a number of reasons. For example,
substantial debris can be created during system
construction. This debris should be eliminated
prior to starting the system, but it is 2 common
culprit in strainer clogs. In some operations, the
growth of microorganisms can generate large
volumes of solid material, while in others, the
process itself generates particulate and debris.
Additionally, thermal degradation or chemical
reactions between the pump materials and the
fluid can cause the fluid viscosity to increase
dramatically, in some cases precipitating solids
that can clog the system. Pump strainers should
be checked regularly and cleaned to prevent
cavitation, which can reduce pump life and sys-
tem reliability.

With minor preventive maintenance, sealless
pumps can provide a significant payback over
the life of the system. Some sealless pumps have
been known to operate for 15 years or more
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without requiring maintenance.

Brian D. Zinck is director of technology
for Lydall Industrial Thermal Solutions,
Ossipee, N.H., and P. Michael Clark is
sales and marketing manager for
Magnatex Pumps Inc., Houston, Texas.

For more information...
Contact Lydall Industrial Thermal
Solutions
Call (603) 539-1437.

Email bzinck®@lydall.com.

Visit www.lydall.com.

Contact Magnatex Pumps Inc.

Call (713) 972-8666.

Email mclark@magnatexpumps.com.
Visit www.magnatexpumps.com.

Want to learn more?
| Visit www,process-cooling.com
'and search for “pumps” using our
I Google-powered Linx search engine.
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