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5.2 Definitions
5.2.1 Scope

To develop the definitions and define construction
for sealless pumps that are driven by canned
motors or magnetic couplings.

5.2.1.1 Objective

To clearly outline the information necessary to
define and describe the construction of sealless
pumps.

5.2.1.2 Introduction

Sealless centrifugal pumps are generally used
when there is a need to contain toxic, dangerous or
valuable fluids, or where specific applications war-
rant their use. Application may be dictated by en-
vironmental, safety, noise or space concerns.

The power to drive the rotating members is trans-
mitted through a containment shell (liner, canister).
Two methods are used: canned motor pumps
(CMP) and magnetic drive pumps (MDP).

5.2.2 Sealless pumps - general

A pump design in which the impeller shaft is
directly driven by either a canned induction motor
or by a synchronous or an asynchronous mag-
netic drive. In all designs, a portion of the pumped
liquid shall be in the drive section for lubrication
and cooling. The design does not use a dynamic
shaft seal as a primary containment device. Static
seals are the method for containing the fluid.

5.2.2.1 Hydraulic end

The end of the pump which converts mechanical
energy to kinetic energy in the fluid pumped.

5.2.2.2 Power drive end

The end of the pump that provides the mechanical
energy necessary for the operation of the
hydraulic end.

5.2.2.3 Lubrication and cooling

Due to inherent eddy current losses in metallic
containment shells and frictional heat generation
from bearings, cooling flow is necessary in the area
between the inner magnet and containment shell in
a magnetic drive or between rotor and stator of a
canned motor for heat dissipation and lubrication.

Internal pump bearings shall carry radial and axial
loads, with Jubrication and cooling provided by the
pumped fluid or an external, compatible flushing
fluid.
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5.2.2.4 Close coupled

A coupling arrangement in which the motor is
supplied with a flange adaptor which mounts
directly to the casing or body of the pump,
eliminating the need for a flexible coupling. The
outer magnet ring is mounted directly on the
motor shatft.

5.2.2.5 Separately coupled (MDP)

An arrangementin which the motor shaftis attached
to the power frame of the MDP by means of a
flexible or rigid coupling; thus the motor is mounted
on the same base and must be aligned with pump
driving components.

The outer magnet ring is mounted on a separate
shaft and supported by anti-friction bearings.

5.2.2.6 Airgap (MDP)

The radial distance between the ID of the outer
magnet assembly and the OD of the containment
shell,

5.2.2.7 Liquid gap

In MDP, the radial distance between the ID of the
containment shell and the OD of the inner magnet
assembly. In CMP, the radial distance between the
ID of the containment shell and the OD of the rotor
can.

5.2.2.8 Total gap

In MDP, the radial distance between the [D of the
outer magnet assembly and the OD of the inner
magnet assembly. in CMP, the total distance be-
tween the ID of the stator laminations and the OD
of the rotor.

5229 Torque

A turning force applied to a shaft tending to cause
rotation.

5.2.2.10 Parasitic losses

Energy lost due to internal fluid friction from the
rotation of the inner magnet assembly circulating
the liquid within the containment shell of a magnetic
drive, or losses due to the liquid circulating through
the canned motor.

5.2.2.11 Radial load

Load perpendicular to the pump shaft and drive
shaft due to unbalanced hydraulic loading on the
impeller, mechanical and magnetic rotor un-
balance, rotor assembly weight, and forces of the
fluid circulating through the drive.
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5.2.2.12 Axial load

Axial load on the pump shaft caused by hydraulic
forces acting on the impeller shrouds and rotor
(CMP) or inner magnet assembly (MDP).

5.2.2.13 Hydraulic load balance

Axial load equalization by means of an impeller
design, impeller balance holes, or by balancing
through variable orifices in the drive section.

5.2.2.14 Product lubricated bearings

Sleeve/journal bearings and thrust bearings which
operate in a pumpage lubricated environment and
support both the radial and axial loads.

5.2.2.14.1 Silicon carbide

A hard ceramic material capable of high unit loads
(PV value) for the bearings journals and thrust
bearings of a sealless pump shaft.

5.2.2.14.2 Graphite

A composite of carbon graphite and filler material
used for sleeve bearings of a sealless pump shaft.

5.2.2.14.3 Ceramic

A baked clay material used as a bearing or journal
material for the shaft of a sealless pump.

5.2.2.15 Temperature rise in drive section

Temperature increase of the liquid circulated
through the drive section for cooling and/or
lubricating purposes. It is the difference between
the temperature of the liquid leaving and entering
the drive.

5.2.2.16 Temperature limits (MDP)

The maximum allowable fluid temperature in the
drive section for which it is rated.

5.2.2.17 Strainer or filter

An internal or external device to remove or limit
solids circulation within a drive section.

5.2.3 Canned motor pump (CMP)

A type of sealless pump which has a common
shaft to link the pump and motor in a single sealed
unit. The pumped liquid is circulated through the
motor but is isolated from the motor components
by a corrosion-resistant containment shell.

5.2.3.1 Induction motor

An induction motor is an asynchronous machine
that comprises a magnetic circuit interlinked with
two electrical circuits, or sets of circuits, rotating
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with respect to each other and in which power is
transferred from one circuit to another by
electromagnetic induction.

5.2.3.2 Motorinsulation

A motor insulation systemis an assembly of insulat-
ing materials in association with the conductors,
supporting structural parts and the stationary wind-
ing.

5.2.3.3 Starting torque

The maximum net torque transmitted to the driven
components during a hard (full voltage) startup of
the unit. It is affected by the inertia of the pump and
motor rotors, the starting torque capacity of the
motor and the power versus speed requirements of
the liquid end.

5.2.3.4 Locked rotor torque

The maximum torque that a motor will develop
when prevented from turning.

5.2.3.5 Eddy currents

Random electrical currents generated in a con-
ductive material when strong magnetic fields are
rotated around it.

5.2.4 Magnetic drive pump (MDP)

A type of sealless pump which utilizes an outer
ring of permanent magnets or electromagnets to
drive an internal rotating assembly consisting of
an impeller, shaft and inner drive member (torque
ring or inner magnet ring) through a corrosion-
resistant, non-magnetic containment shell.

5.2.4.1 Magnets

A material that contains a considerable amount of
magnetism with minimal loss at ambient tempera-
tures over a long period of time.

5.2.4.2 Alnico

A permanent magnet made from aluminum, nickel
and cobalt. Generally considered the weakest of
the practical magnets but having the highest
temperature limit.

5.2.4.3 Neodymium

A rare earth magnet considered to have the greatest
strength, depending on the grade.

5.2.4.4 Samarium cobalit

A rare earth magnet of considerable strength, how-
ever rated for higher temperature applications than
neodymium.
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