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4.4 [nstallation, operation and maintenance
4.4.1 Instaliation

When rotary positive displacement pumps are
magnetically driven, special precautions must be
taken. However, the basic reference, Hydraulic
Institute Standards HI 3.1-3.5, 1994, Rotary
Pumps on installation, operating and main-
tenance remains applicable.

4.41.1 Special requirements

Since magnetic drive pumps may have special
requirements which set the limits for pump opera-
tion, close attention to application details is impor-
tant. Among these are high temperature
considerations, viscosity effects, eddy current
loss considerations, liquid flash point, and dry
running protection. A general discussion of these
application iimitations can be found in the Section
4.3. The user must discuss these items in detail
with the manufacturer before installation.

4.4.1.2 Cautions

The magnets in magnetic drive rotary pumps are
usually rare earth elements. The extremely strong
magnetic fields and strong mechanical forces
developed by rare earth magnets may create
hazards to personnel through chipping, shattering
or pinching as the magnets snap together. Always
make sure that rare earth magnets are under
mechanical control when they come in contact
with each other or with ferrous materials. Some
additional special cautions regarding these mag-
netic fields are:

4.41.2.1 Pacemakers

Magnets from these pumps can upset the timing
of pacemakers and make them malfunction. The
magnets must be kept away from all pacemakers.

4.4.1.2,2 Credit cards/magnet tape

All magnets must be kept away from credit cards
ormagnet tape. If not done, the information on the
credit card or magnet tape can be scrambled.

4.41.23 Computers, computer tapes, com-
puter discs

These magnets must be kept away from com-
puters, computertapes and disks orany computer
memory device, or the information may be
scrambled.

4.4.1.2.4 Watches

When handling these magnets, all watches
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should be removed. These magnets can and have
affected the workings of traditional mechanical
spring-driven watches as well as chip and
electronically controlled watches.

4.4.1.2.5 Electronicinstruments

Sensitive electronic instruments and devices may
change calibration or be damaged by a powerlful
magnetic field. Always keep rare earth magnets a
safe distance away from such sensitive electronic
instruments.

4.4.1.2.6 Explosive atmosphere

Rare earth magnets and magnetic materials may
create sparks through contact in handling. Never
handle rare earth magnets in explosive atmos-
pheres where sparking may ignite that atmosphere.

4.41.2.7 Freight

When shipping bare magnet assemblies, especially
by air, special precautions may be necessary.
Usually the shipment of an assembled pump is not
a problem. Consultation between the pump
manufacturer, the user and the freight company is
advisable.

4.4.2 Operation

4.4.2.1 Standard operation of magnetically
driven rotary pumps

The operation of these pumps is similar to the
operation of standard rotary pumps; however,
special considerations are required. The user
should refer to the Hydraulic Institute Standards
HI 3.1-3.5, 1994, Rotary Pumps on the operation
of rotary pumps.

4.4.2.2 Prevention of operation without liquid
flow

Magnetically driven pumps must not run dry. Ref-
erence to running dry is made in the design and
application section of this standard. Heat buildup
is a major concern. Also, the bearings in most
magnetic drive pumps must be lubricated by the
pumped liquid. If run dry, these bearings can wear
quickly or fail, depending on design. Some
manufacturers may make pumps that have dry
run capability. Consult your supplier if this is a
concern,

4.4.2.3 Problems with air entrainment

Liquids with air entrained in the liquid can also
cause bearings to wear or to fail due to heat build-
up or the lack of lubrication. If entrained air or gases
are anticipated, this condition should be noted and
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discussed with the manufacturer. Special designs
to operate with this condition may entail special
flush systems; however, specific determination is
dependent on type of entrainment, operating condi-
tions and percent of gas entrainment.

4.4.2.4 Airin containment shell

Air or gases trapped in the containment shell may
cause the bearings to wear or be destroyed after a
very short period of operation. Most designs require
the pump casing and containment shell to be fully
primed and properly vented. The user must follow
the manufacturer’s recommendations on these pro-
cedures. This is one of the most common failures
of this type of pump at start-up.

4.4.2.5 Temperature limits of magnets

It is important to emphasize that the magnet
temperature can be significantly higher than the
pump operating temperature or recommended
practice for the pumped liquid. The pump user must
carefully review the cautions and temperature limits
from the manufacturer as well as consider liquid
properties. In addition to liquid considerations, ex-
cessive temperatures can cause damage to the
magnet, containment shell, or static seals and result
in failure of containment integrity.

Some stable liquids are commonly handled at
elevated temperatures by applying prevailing in-
dustry safety practices. Common magnet materials
used in these applications in order of increasing
temperature capability are: neocdymium, samarium
cobalt and alnico.

Magnets retain most of their strength up to the
manufacturer’'s maximum temperature. Magnet
temperature limits, as opposed to pump operating
temperature limits, are established by the type and
grade magnet material used and defined as that
temperature beyond which the materials become
permanently demagnetized. Asthe temperature ap-
proaches its Curie temperature, the magnetwill lose
some force and this loss could result in the decou-
pling of the pump. For magnet life and proper opera-
tion, the user should establish a maximum
operating temperature with an appropriate safety
margin.

4.4.2.6 Internal temperature rise

Pumps with metallic containment shells have heat
developed in the shell during operation due to eddy
currents which are generated by rotating a magnetic
field around the conductive material of the shell.
This heat is dissipated to the atmosphere and the
pumped liquid. Caution must be taken to insure that
the liquid temperature stays within allowable limits.
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Certain liquids could ignite or flash or have property
changes due to temperature. All pumps therefore
should be applied in accordance with the
manufacturer's temperature recommendation and
published liquid physical property data. Since liquid
flow is utilized to dissipate the generated heat, the
temperature and pressure profile of liquid in the
coupling should be discussed with the manufacturer
to insure safe performance at all operating condi-
tions.

The manufacturer's published temperature limits
are normally based on the assumption that inlet-lig-
uid temperature and ambient are inthe same range.
If ambient and liquid inlet temperature are substan-
tially different, then the temperature rise of the shell
may vary from the published data. This condition
should be noted in application criteria provided to
the manufacturer so that proper limits and tempera-
ture detection devices can be mutually discussed.

4427 Pump monitoring devices

Instrumentation recommendation should be made
based on the criticality of the pump service, the
danger associated with liquid leakage, and an
evaluation of specific risks of the pump running dry.
If needed at all, some applications may be satisfied
with a simple current or kW sensor, which can
detect operational malfunctions arising from low
suction pressure, decoupling jamming for overloads
due to rubbing, viscosity changes or air slugging.
Other more complex systems may need to have
instrumentation that includes: a temperature probe
of liquid in the containment shell; suction vessel low
level alarm and shut-down devices; pressure
gauges across the suction strainer and discharge;
vibration monitors for pump casing; and rotor or
acoustical devices to measure change in the
pump’s operation. Consultation with the manufac-
turerconcerning extent of instrumentation is recom-
mended.

4.4.2.8 Demagnetization

Rare earth magnets may become demagnetized
permanently if misapplied or improperly operated.
Increased temperature is the normal cause of
demagnetization. When this happens, the magnetic
components must be replaced. Magnet tempera-
ture rise is a result of operating environment, liquid
temperature and decoupling.

When a magnetic coupling slips, it may complete-
ly decouple. The pump will stop, and motor load
will normally be substantially reduced from rated
conditions. (For most applications, a current or
power sensing warning device is recommended
to indicate this condition. These devices may
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