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Any practica discussion of mechanical sed operation
startswith the acceptancethat it takes morethanjust a
good sed to secure the leakage in a centrifuga pump.
The sed must be properly install ed and protected in a
strong pump that is properly designed to accommodate
amechanical seal.

In the interest of space availability for this article, we
will not be going into a lot of detal on the actua
instdl ation of the seal. However, oneimportant point
must be noted when foll owing the sea manufacturer’s
instalationinstructions for a component sed. The sed
setting dimension that is measured from the face of
the stuffing box to a point on the shaft determines the
correct setting of the rotating portion of the sed on
the shaft. It must be remembered that the dimension
shown on the seal manufacturer’s drawing assumes
that the position of the shaft in relationship to the
stuffing box face has been finalized. This means that
the impeller clearances have been set and that al new
gaskets on the stuffing box/back cover have been
install ed.

Wewill also assumethat thebearing housing has been
properly repaired and that dl shaft tolerances and
runouts are within the appropriate li mits.

Itisalso necessary that the sed be mounted on astrong,
rigid shaft that is capable of minimizing thedetrimental

effects of shaft deflection and vibration. This is
particularly important on an end suction pump where
theshaft is cantil evered fromthebearing arrangement
and has no support a the impdler.

The Seal Chamber

The introduction of the larger bore sed chamber has
provided three major benefits to mechanical seal
operation, all of which contribute to increased
reliability.
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1. Theincreased vol ume of pumpageinthe chamber
permits the liquid to dissipate the heat generated
by the seal faces much morereadily thanthelesser
volumein astuffing box. Consequently the
mechanical sed will run cooler.

2. Astheouter wal of the chamber is moved to a
greater distance from the sed, sed rub has been
eliminated. (Sed rub is acondition where
excessiveradia shaft movement brings the seal
into contact with the bore of the stuffing box,
causing premature falure.)

3. Asthesed itsdf acts as acentrifugein the
chamber, any solid particles in the chamber will
be thrown further away from the sed faces,
thereforethesea will runinacl eaner environment.

A number of different sed chamber designs are
currently in use. The large cylindrica bore chamber
shown in Figure 1, is the same design as the stuffing
box, except that the bore diameter is larger, but only
intheareaoccupied by thesed. Asthetraditiona cl ose
clearance is maintained at the bottom of the chamber,
this perpetuates the capability to control the
temperature and pressure of the pumpage inside the
sed chamber.
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The through bore design shown in Figure 2, is aso
very popular and, while it permits self draining and
sdf venting of the seal chamber, it severdy limits the
amount of control that can be exerted onthepumpage
inthat area.

Figure 2

Other designs include ataper bore that was designed
to encourage the flow of particles back towards the
impd ler and away from the sedl faces.

Various devices and baffle type modifications have
been added to change the flow pattern in the sed
chamber. They encourage active circulaion of the
liquid to diminate abrasive particles from the sed
chambers, thus providing an even cleaner environment
for the sed faces.

Environmental Controls

One very important condition necessary for reliable
sed operation is the control of the environment in
whichtheseal i slocated. Even with a strong shaft and
alarge bore sed chamber, the liquid being pumped
may prove difficult to sed without some degree of
modificati on.

Many pumps are equipped with a stuffing box cooling
jacket that can be used to cool ahigh temperatureliquid
or raisethetemperatureof an excessively cold product.

Seal Flush

Even with a cooling jacket (or when one is not
available) an excessively hot liquid may cook the
elastomers and distort other parts of the sedl, causing
premature failure. Similarly, any abrasives in the
pumpage can cause rapid wear of the sed faces and
aso result in premature failure.

In these, and other difficult applicati ons, the product
may haveto beeither diluted or replaced in thestuffing
box by an appropriate sed flush, and this can be
achieved in a number of ways.

In onemethod, theflush isbrought fromavery reliable,
external source at a pressure higher than that in the
stuffing box. This is frequentl y used when pumping a
dirty product and, in such cases, the flush becomes
the main source of lubricant for the seal faces. It can
also dilute the pumpage and carry any abrasive
particles from the sed faces into the pump casing
behind the impeller. In some services the flush would
be considered to have contaminated the mai n process
and render this an inappropriate and unacceptable
solution.

Other systems use the high pressure process fluid at
the discharge nozzle of the pump and recirculate it
into the stuffing box as shown in Figure 3. In such
systems, the recircul ati on pressureand flow rate must
becarefully controlled to ensurethat it does not create
harmful velocities around and onto the sedl .
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Depending on theconditi on and nature of the product,

itwill often benecessary to make certai n modifications
to the recirculation line, to suit the conditions in the
stuffing box. This may involve adding various items
such as; an orifice, a heat exchanger, a strainer, or a
cyclone separator. These will ensure that the liquid is
ddivered to the sed in such a manner as to improve
the lubrication, pressure or temperature conditions at
the sedl faces.

The reverse flush arrangement shown in Figure 4,
moves the liquid in the guffing box to the pump
suction. This can be very effective in purging gases
fromthe stuffing box and removing the heat generated
by the faces, from the seal area. In intermittent slurry
gpplications, wheretherecirculation lineistakenfrom
thel owest sideof the stuffing box, itisaso considered
very effectiveinremoving abrasive particlesfrom the
sed areaduring startup.
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Figure4
Seal Quench

Unlike the Flush, the Seal Quench never enters the
processline. Itisdesigned to remove any leakagefrom
theoutsideof theseal facesthat would tend to solidify
and cause hang-up of the seal faces. It usually
incorporates adisaster bushing to keep the quenchin
the sedl area.

Barrier Fluid Systems

Barrier fluid systems are required with al types of
double seds. They are usudly externa closed loop
systems containing a fluid that is normally different,
but compatibl e, with the process liquid. The system
will contain a reservoir which should be as close as
possbleto thesed. Anaudiblealarmmay bedesigned
into the system to dert Operations of any changed
condition.

Conseguently, to make the most of amechanical sed,
it takes much more than awell selected seal.

This articleis an excer pt from the book, “ 12 Seps to
Mechanical Seal Rdiability in Centrifugal Pumps’

by Ross Mackay
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