m o JELE )l 7 ddidas Ao
Oloskas stows dozT .0 talue)
Go to Linkedin profile!

Sseal g Lo 4yl

(e s 9 gl o Bl 79,5 gind dnallall (3 posind I J3all 50

S (Joww JSSE) 98 5551 £9illg ¢(Bguud! Aiy Loy LS8 ylacundas 91) (gland packing) s> Lo
Al G5 (g Jrsaailb gl

¢ o JEOE) 92 Lo -
oo b S cduallall 7yl b gananll Bludl 9,5 ade Olad (o oMb cduallall J15 3 gandl Hous ois
S8 Jas O Ll Gy @19 ! Ay G510 36 I3 o9 caallall gune J15 5Ll o>
- Sgeall Ohgs (e W

1- What is mechanical seal?

A mechanical seal is a method of containing fluid within a vessel (typically pumps) where a
rotating shaft passes through a stationary housing or occasionally, where the housing
rotates around the shaft. When sealing centrifugal #pumps, it’s essential to allow a rotating
shaft to enter the ‘wet’ area of the pump, without allowing for pressurized fluid to escape.
For this problem, there needs to be a seal between the shaft and the pump housing that
can contain the pressure of the process being pumped and withstand the friction caused by
the shaft rotating.
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2- Why is mechanical seal preferred over gland packing?

Another method of forming this seal is to use Gland Packing. It is a rope-like material

that packed around the shaft, stuffing the gap between the shaft and the pump

housing. Although Gland packing is a very used material, mechanical seals are

becoming a world standard for these reasons:

e The friction of the shaft rotating wears away at the packing over time, which leads
to increased leakage until the packing is adjusted or re-packed.

e The friction of the shaft also means that packing also needs to be flushed with
large volumes of water in order to keep it cool.

e Packing needs to press against the shaft in order to reduce leakage —this means
that the pump needs more drive power to turn the shaft, wasting energy.

e Because packing needs to contact the shaft it will eventually wear a groove into it,
which can be costly to repair or replace.

Mechanical seals are designed to overcome these drawbacks.
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3 - Design
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An essential mechanical seal contains three sealing points.

1. The stationary part of the seal is fitted to the pump housing with a static seal —this may

be sealed with an o-ring or gasket clamped between the stationary portion and the pump

housing.

2. The rotary portion of the seal is sealed onto the shaft usually with an O ring. This sealing
point can also be regarded as static as this part of the seal rotates with the shaft.

3. One part of the seal, either to static or rotary portion, is always resiliently mounted and

spring loaded to accommodate any small shaft deflections, shaft movement due to bearing
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5 - Sealing Points

while two of the sealing points in a seal design are statics, the seal between the rotating
and stationary members is more critical. This primary seal is the basis of all seal design and
is essential to its effectiveness. The primary seal is essentially a spring-loaded vertical
bearing consisting of two extremely flat faces, one fixed, one rotating, running against each
other. The seal faces are pushed together using a combination of hydraulic force from the
sealed fluid and spring force from the seal design. In this way, a seal is formed to prevent
process leaking between the rotating and stationary areas of the pump. If the seal faces
rotated against each other without some form of lubrication, they would wear and quickly
fail due to face friction and heat generation. For this reason, lubrication is required
between the rotary and stationary seal face; this is known as the fluid film.
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6 — Drive mechanism

Drive mechanism is required because of the torque created between the seal faces. Both
static and dynamic drives are required. The static drive is only required to hold an axial
position and transmit torque. The dynamic drive must transmit torque and allow for the

axial flexibility of the primary ring. y%/ e ‘J_K.;K:m” ol
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7 — Mechanical seal materials

While there are virtually an unlimited number of materials that could be used to construct
a mechanical seal, the sealing industry has narrowed the selection to a relatively small
number. Seal faces materials are commonly selected so that one face is a hard material and
one is a self-lubricating soft material. The hard material, generally a ceramic, acts as a non-
wearing, reference surface. The soft material, generally a mechanical carbon, acts as a
wearing, self-lubricating surface.
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8 — mechanical seal arrangement
Single mechanical seal:
It can be defined as one mechanical seal in a seal chamber. You have one set of seal faces.

Double mechanical seal:
A double seal is designed with two primary seals. These seals often use two rotating seal
faces and two stationary seal faces.

Double mechanical seal can be Tandem or face-to-face or back-to-back.

Tandem: This configuration occurs when two sets of seal rings are identically orientated
and mounted in-series. This configuration is often referred to as the “in-series seal face
arrangement” or “face-to-back.” Itis commonly used in dual seals.

Back-to-back: In this double seal configuration, two narrow seal faces are mounted back-to-
back (opposing) to one another. This is the original concept of a dual seal —taking two
component mechanical seals and placing them ‘back-to-back’ within the stuffing box. This
configuration is used in most general applications.

Face-to-face: Face-to-face seals can be used when the equipment is space constrained to
accommodate a back-to-back or tandem seal arrangements. In this configuration a portion
of the seal is mounted in the seal chamber and the remainder is mounted outside of the
seal chamber.
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9 — Double Mechanical Seal
a double mechanical seal has two primary seals with a barrier or buffer fluid area in
between.

When to use dual (double) seal?

- Prevent a hazardous product from reaching the atmosphere/polluting the environment.
- Avoid leakage of an expensive process fluid product.

- Maximize seal life by controlling the type of fluid film on the seal faces

- Provide an alternative when the process fluid will not provide stable and reliable
lubrication.

What is Barrier and Buffer?

Double seals require fluid exchange between the inboard and outboard seal faces.

A fluid is provided between these two seals at a lower pressure than the sealed fluid
(known as buffer fluid) or at a pressure higher than the sealed fluid (known as barrier fluid).
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10 - Barrier vs Buffer Fluids
There are two modes of operation to choose from:
Barrier Fluid: Fluid pressure is 1-2 Bar higher than the pumped fluid pressure

o Used when the process fluid is highly dangerous and a failure of one primary

seal could put employees or the environment in danger

« Displaces the sealed fluid across the inboard seal and lubricates the seal faces
Buffer Fluid: Fluid pressure is lower than sealed pressure
used if contamination of the process fluid is unacceptable and if the sealed fluid provides
adequate primary seal lubrication. o ST L
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