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ossible development of
unacceptably high or low
pressure transients in the pipes

is a major consideration in the
design of pumping systems. Among
current practices for estimating the
maximum and minimum pressures,
computer simulation is the most
versatile.

A wide variety of geometrical and
mechanical features that affect the
hydraulic behavior of a pumping
system can be accurately modeled in a
computer simulation to achieve a good
representation of the pumping system
(Wylie and Streeter 1978; Fox 1984).
A computer simulation can help in
cvaluating the effectiveness of proposed
surge control measures such as
introduction of flywheels, air valves and
air vessels. Other operational problems
such as valve slam at non-return valves
due to reversal of flow can be
investigated by observing the time
dependent behavior of the system.
Sensitivity of various parameters (e.g.
volume of air accumulated at a peak
point in the pipeline) in relation to
operational requirements can be
studied by repetitive simulations.

Conventionally all results of the
analysis, irrespective of whether
obrained using a sophisticated
computer simulation of other simple
means including hand calculations, are

oresented graphically in the same

format. Basically the analysis is aimed
at producing pressure-time and flow-
time curves at predetermined critical
locations and the pressure envelopes for
the entire pipeline. Engineers have to
before

identifying possible operational

interpret these graphs
problems and suggesting solutions or
means of improvement. This task is not
simple, even with results generated by
computer simulations, because all such
graphs provide only isolated individual
facets of a complicated interaction of
pressure and flow along the pipe length
in the space of time.

The presentation here describes a
computer programme that has two
novel features, effective animated
display of transmission of pressure
waves along the pipeline and interactive
system operation capability. These are
aimed at providing the engineer with
a better understanding of the pumping
system behavior. The superior eye-
brain pattern recognition capability of
humans that allows to process data
quickly and efficiently when data are
presented pictorially and dynamically,
is taken advantage of in this innovative

approach.

Computer Model

The computer models used in the
industry for hydraulic transient analysis
vary in the way the system components
and behavior are modeled. Software

developers have to strike a balance
between the required accuracy and the
complexity of analysis. Unavailability
of performance characteristics of
various elements such as pumps in the
computationally favoured form adds
further difficulties. However the effects
of simplifications should not be
underestimated and results generated
by a programme that employs an
oversimplified model of reality has to
be viewed with caution. For example,
a computer system that accurately
models the variation of wave speed
with pressure taking due account of the
presence of air bubbles, can produce
significantly different results when
compared with a model where the wave
speed is assumed to be a constant
(Dawson 1980).

In the software system described
here, the pumping system is viewed as
a collection of pipeline elements linked
at nodes where each node is controlled
by a boundary device. This enables
modelling of a given system easily by a
user who may not be familiar with
internal workings of software systems,
by placement of boundary devices
chosen from an available set at the
junctions of pipeline elements. The
boundary devices provided include
pumps (single or parallel), air valves,
air vessels, surge vessels, sumps,
reservoirs, stand pipes, non-return
valves, junctions with losses and other
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SUCCESSFUL
INSTALLATION AND

OPERATION OF MAGNET
DRIVE SEAL/LESS PUMPS

cal/less pumps provide the
ultimate route to zero fugitive
emissions.  Troublesome
dynamic seals are avoided and
the total enclosed system introduced
ensures that any threat to the
environment is removed.

When dynamic seals fail, a seal/less
pump is often selected as the solution
without careful analysis of previous
problems. If installed and operated
inCO[TCCtly ltS beﬂeﬁts are Of[Cn not
realised and expensive failures result.
Understanding of the principles of
magnet drive pumps and careful
operating procedures are essential for
safe introduction of this type of
machine in process industries.

Here we outline the present and
future operating boundaries for the
seal/less pump. In addition, simple
operating guidelines are outlined which
if observed will ensure that many years
of leak-free service are achieved in the
most arduous of pump applications.

Twenty years ago canned motor
pumps had the major market share but
steadily in recent years customers have
shown a preference for the simple
rugged design of magnet driven pumps
and the majority of seal/less pumps
now purchased are of this type.

The reliability of magnet drive
pumps and their steadily reducing price
per hydraulic duty now means that
they are evaluated alongside single and
double mechanical seals for all general
chemical and process services.

The success of magnet drive pumps
often leads the user to believe that they
are the answer to all pumping and seal
problems. They are not, and their
limitations should be appreciated.
There are still many applications where
there is, as yet, not an alternative to
mechanical seals or gland packing.

In addition, seal/less pumps are not
different to any other in that if they
are installed or operated incorrectly
they will fail.

A clear understanding of how they
work and their differences from
conventional units will allow an
appreciation of the caution necessary
when installing and operating them.

Principle of Operation of

by J W Venes:
HMD Seal/Less Pumps Li<

supported on plain bearings inside
the isolation shell which also houses =
inner rotor or flux receiving rins
OQutside of the isolation shell an out=
magnet ring is rotated by a suitab:
prime mover. Magnetic flux passs

through the air gap and isolation sh='
to the inner rotor which follows aft=
the outer rotor without any physicz
contact. The isolation or containme=
shell prevents leakage out of or into t=
pump system and is typically 1.5 m=
thick and manufactured from a high-

corrosion resistant material.

An essential requirement of seal/l==
machines is the need to pass pump=:
product through the internal passag=
of the magnetic drive to:-

Magnetically Driven Seal/
Less Pumps

The magnetically driven
seal/less pump has no
connection between the
driven pump shaft and the
drive motor (Figure 1). The
space normally occupied by
a mechanical seal or stuffing
box is taken by the seal/less
magnetic drive. Attached to

Inner Magnet Ring

the conventional pump

volute is a rear causing or

cylindrical isolation shell
which is sealed by a flat
gasket to prevent the
passage of liquid to the
outside environment. The
centrifugal impeller is

Isolation Shell

Fig. 1

Magnetically driven seal/less pump has no
connection between the driven pump shaft

and drive motor.

Outer Magnet Ring

Product Lubricated Bearings Power Fram=
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