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Sealing Sense

Compression packing has continuously been used 
to seal pump shafts in many applications. For most 
applications, the packing relies on the product itself 

for lubrication and cooling. In some applications, however, 
the pumped product cannot provide suffi cient cooling or be 
used for lubrication. This can happen when the product is 
at elevated temperature, when solids are present because of 
contamination, or a slurry is pumped. In these cases, external 
cooling and lubrication are needed to enable optimal sealing 
performance of the packing. 

Flush Systems
In fl ush systems, a clean and cool source of liquid is piped 
to the packing area. This liquid, most commonly referred to 
as a fl ush, lubricates the packing and effectively serves to seal 
the product from entering the stuffi ng box. Many different 
arrangements are used, but the most common is to inject the 
fl ush into a connection in the stuffi ng box, which is the cylin-
drical chamber in which the packing is placed. The connection 
goes to a lantern ring, which is positioned inside the stuffi ng 
box. The lantern ring allows the fl ush fl uid to be evenly dis-
tributed around the shaft. 

The arrangement is simple, but it can tremendously 
impact the entire system’s energy consumption, depending on 
how it is used. Careful analysis actually reveals that the power 
consumption of some systems can be staggering. 

Applications
We will look at a couple of examples where a fl ush will be used 
with compression packing. The fi rst involves a slurry, and the 
second involves the pumping of a high temperature product 
like hot water or hot oil. In all cases, the energy consumed 
by the system will include the frictional energy created by the 
compression of the packing around the shaft and delivered by 
the prime mover, usually an electric motor. While not insignif-
icant, that frictional energy can be far smaller than the thermal 
energy that the fl ushing system consumes.

Slurry
In the fi rst arrangement, the pumped product is a slurry, and 
a clean water fl ush is injected ahead of the packing (see Figure 
1). The fl ush water injected into the product must be evapo-
rated later to restore the integrity of the process.

An alternative arrangement (see Figure 2) uses fi ve rings 

of packing—three rings for sealing, and two (between the lan-
tern ring and the slurry) made of high strength fi bers that can 
resist abrasion from the slurry. The amount of fl ush water that 
will need to be evaporated is much less than in the previous 
case, so the system is more energy effi cient.

Hot Oil
In a second scenario, a hot oil product is cooled by external 
kerosene fl ush. The total energy consumed is not only that 
needed to overcome the packing friction but also the addi-
tional thermal energy required to bring the cool injected fl uid 
to system temperature. That thermal energy is approximately 
80 percent of the energy that the system consumes. Figure 3 
illustrates the case where a low temperature packing is cooled 
to achieve reliable operation.

A better option is to use a high temperature packing with 

What are the most energy effi cient pump 
packing environmental control systems?

This month’s Sealing Sense was prepared by FSA Member Henri Azibert

Figure 1. Basic slurry fl ush system

Figure 2. Modifi ed slurry fl ush system 
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a steam injection to prevent coking and also provide some 
measure of cooling. The energy consumption in this case is 
mostly the heat radiated to the environment and the frictional 
heat of the packing.

Conclusion
While other energy effi cient packing systems exist for specifi c 
applications, these examples illustrate the relative impact fric-
tional losses and environmental systems have on the overall 
energy consumption of a compression packing sealing system. 
Surprisingly, the environmental system is often the much 
greater consumer of energy since thermal sources are often less 
apparent.

These examples also show that more energy effi cient sys-
tems are based on proper selection of the packing material and 
design with the environmental control system. Applying this 

approach can signifi cantly reduce overall energy consumption 
and cost as well as the impact of the process on the external 
environment. Consulting a compression packing manufac-
turer will help ensure selection of the most energy effi cient 
compression packing system. 

For more information on packing systems see the FSA Compression 
Packing Technical Manual– Third Edition.

Next Month: Which Piping Plan should I choose: API 53A, 
53B or 53C?

We invite your questions on sealing issues and will provide best 
efforts answers based on FSA publications. Please direct your ques-
tions to: sealingsensequestions@fl uidsealing.com.
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Sealing Sense is produced by the Fluid Sealing Association as part of our 
commitment to industry consensus technical education for pump users, 
contractors, distributors, OEMs and reps. As a source of technical informa-
tion on sealing systems and devices, and in cooperation with the European 
Sealing Association, the FSA also supports development of harmonized 
standards in all areas of fl uid sealing technology. The education is provided 
in the public interest to enable a balanced assessment of the most effective 
solutions to pump systems technology issues on rational Total Life Cycle 
Cost (LCC) principles.

The Compression Packing Division of the FSA is one of six with a 
specifi c product technology focus. As part of their mission they develop 
publications such as the recently published joint FSA/ESA Compression 
Packing Technical Manual and the Pump & Valve Packing Installation 
Procedures pamphlets. These are primers intended to complement the more 
detailed manufacturer’s documents produced by the member companies. 
In addition to English, some are available in a number of other languages, 
including Spanish and German.
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Figure 3. Basic Hot Oil fl ush system Figure 4. Modifi ed hot oil fl ush system


