From the voice of the fluid sealing industry

Sealing Sense
What is the impact of reliability on the sealing system energy
footprint from pump shut down, repair and re-commissioning?
Last of Four Parts
This month’s “Sealing Sense” was prepared by FSA member Henri Azibert

T

his is the last of a four-part “Sealing Sense” series
that has provided guidance on the best practices to
minimize the size of the sealing system energy footprint. The first article discussed the energy losses from the
interaction between the faces of a mechanical seal while the
second discussed the thermal energy required to maintain
proper temperature of the interfacial lubricating fluid. The
third article detailed the thermal energy footprint necessary
to remove diluents introduced by auxiliary processes. This
final article will address the energy footprint from repairing a
pump after a leak in the sealing system required intervention.

Leaks That Require Shut Down

Excessive seal leaks in the pumping system can occur unexpectedly. At some point, a leak from a seal in a pumping
system may become so severe that operations must stop so
that the leak can be repaired. This will mean isolating the
system and removing the pumped fluid.
The leak can occur for many reasons and come from
many sources. These include improper installation and maintenance practices as well as the failure of the dynamic or static
seals. We often assume that the dynamic seal, where a rotating or reciprocating shaft enters the housing, as the more
likely source, but static seals can also be the culprit.
When a repair is required, the equipment needs to be
disassembled and all the product within it needs to be disposed of in some way. One of the seldom considered aspects
of this process is the amount of energy that is lost during the
process. This energy loss can easily represent an energy cost
larger than the cost of the failed seal.

Reliability and Energy

With a seal failure comes an energy footprint associated with
pump shut down, repair and re-commissioning. Reliability
of the seals can impact energy consumption. Trying to save
by choosing less reliable, low-quality seals will be costly in
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Time to fix the leak

the long run. If one system needs a repair twice as often as
another, a large penalty in energy loss will be incurred. In
small systems, this loss may not be substantial, but in large
systems, the numbers can be surprising. The next section
describes an example of a large horizontally split hot water
pump.

Energy Footprint

The sealing system on a horizontally split hot water pump
failed. The first energy loss incurred was draining the system.
If the pump were emptied from the suction to the discharge
valve, over 100 gallons of product would be lost. The energy
required is 3,087 BTUs for 1 gallon or 308,700 BTUs to
replace the drained fluid.
Then the energy required to accelerate the column of
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Past the time to fix the leak

fluid to bring it back to a flowing system must be considered. For a 10-inch diameter pipe with a length of 500 feet, the volume of liquid needed to be placed in
motion is more than 2,000 gallons, for a mass of more than 8 tons.
Other factors must also be analyzed that inevitably add to the energy used
to return operations to normal. Some of these include the manufacturing of the
replacement parts, from mining of the raw material to the building of finished parts
and eventually the transportation of those spare parts, which today can be over
continents.
Finally, interrupting a process stream can also lead to failure of unrelated components and cascade into other energy intensive operations. The consequences of an
equipment failure can be substantial.

Conclusion
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Although many of the energy costs of a shut-down can be difficult to quantify, they
are numerous and substantial. Maintaining a process stream in operation increases
its overall efficiency, while failures decrease it.
A sealing system involves many components, from its direct energy consumption, the energy requirements to maintain operations, to the consequences of failure
and repair. Choosing the highest quality sealing system for a particular process will
typically decrease energy consumption while increasing reliability. Properly engineering sealing systems can reduce their energy footprints, contribute to financial
benefits and help conserve the resources extracted from the planet.
Next Month: If stress analysis can ensure piping loads are within ASME limits, why
are expansion joints needed?
We invite your questions on sealing issues and will provide best effort answers based on
FSA publications. Please direct your questions to: sealingsensequestions@fluidsealing.com.
P&S
This “Sealing Sense” was sponsored by the Mechanical Seal Division of the
Fluid Sealing Association as part of our commitment to industry consensus
technical education for pump users, contractors, distributors, OEMs and reps.
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