UNDERSTANDING

MECHANICAL SEALS



INTRODUCTION

A Since their inception, mechanical seals have carried with them a
mystique of AnGee Whizo, Dbizarre,
have baffled the untrained observer. But that impression is really
misplaced. Mechanical seals are not magic by any means and
actually perform well within the realm of easy to understand
principles of physics and hydraulics.

A Mechanical seals are simply another means of controlling leakage of
a process where other means are deemed to be less capable of
performing the task adequately. For the purposes of this discussion,
consider that a mechanical seal will out-perform common types of
packing.

A As mechanical seals can be used to seal a myriad of different
products on an equally vast array of equipment, we will be primarily
focusing on the use of mechanical seals on rotating shaft pumps.
Since our subject 1 s dealing witd6kfl
understanding of the need to seal a process liquid in a centrifugal

pump.



CENTRIFUGAL PUMPS

A A centrifugal pump is simply a shaft, suspended on
bearings with an impeller attached to one end. The
Impeller is encased in a housing that is filled with a liquid.
As the shaft is rotated, centrifugal force expels the liquid
out through an orifice, where it is typically piped into a
process or another collection point. As the expelled liquid
exits the case, additional liquid is added to the case so
that a flow develops. That is basically how a centrifugal
pump works.

A The next slide shows a photogr &
Suction Centri fugal Pumpo.
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CENTRIFUGAL PUMPS

A The force of the expelled liquid creates pressure. This
liquid under pressure will seek areas of lower pressure.
This is a known physical principle of hydraulics. Some
form of seal must be applied to keep liquid from leaking
around the shaft at the point where it enters the case to
drive the impeller. This is where our mechanical seal
comes into play.

A Take a look at the same pump again. Can you see the
mechanical seal behind the impeller?






SEAL TYPE

A The mechanical seal shown in
the pump photograph is a Type
ARn10 mechanical S
the most widely recognized and
also most common mechanical
seal used in general service,
low pressure applications.

A At Utex, we refer to this type as
RS-1
A The assembly shown in the
pump is configured with a
ceramire ng©@ ¢t ype
seat and is also equipped with a
nset screw coll aro.




SEALING THE LIQUID

A Mechanical seals were originally designed to lend a
greater sealing capability than could be achieved using
common packing.

A Before the advent of mechanical seals, pump users relied

primarily on Aropeo or braided
Anseal o around the shaft. A seri
Il nstalled I nto the pump nstuffi

compressed tightly so that they created a difficult leak
path for the liquid to negotiate in order to leak to
atmosphere.






SEALING THE LIQUID

A Early packing styles did not seal very well. In fact, until
recently, braided packing styles required varying amounts
of leakage for lubrication. If leakage was not permitted to
occur, the packing would | itereé
cause severe damage to the pump shaft. Even with
adequate leakage for lubrication, pump shaft wear was a
commonly expected occurrence and as the shaft wore it
would in turn, cause poor shaft packing life.

A As leakage becomes more excessive, the gland is
tightened to reduce leakage.
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SEALING THE LIQUID

A With the introduction of mechanical seals, this leakage
could be controlled to a much greater degree.

ALetbs | ook at the same pump wit
Installed. Note that the seal shown is an RS-1 with O-
Ring type stationary and a set screw collar.









SEALING THE LIQUID

A You have probably taken notice of the illustration showing
minor leakage to atmosphere. It is appropriate to point
out at this timeé



LESSON NUMBER ONE

ALL
MECHANICAL SEALS
LEAK




SEALING THE LIQUID

A ltis a fact, all mechanical seals leak. Like packing, the
mechani cal seal Anfaceso must al
proper application and design however, the leakage is so
minute that actual droplets of liquid are not detected.

Instead, the lubricating liquid will vaporize as it crosses
the seal faces and the leakage is a gas or vapor.

A Since we are discussing the sealing of the liquid at the
faces, | etdos take a | ook at t he
mechanical seal. Again, viewing the same pump and
seal, note that there are four sealing points to consider.
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BRIEF DISCUSSION
ABOUT
MECHANICAL SEAL
FACE DYNAMICS



