





Pumps & Valves

mass. Furthermore, a magnetic gear features

a degree of compliance between input and
output shafts and this torsional stiffness can be
tailored to reduce stresses transmitted through
the entire drivetrain. In addition, any geometric
misalignment between the input and output
shafts can be accommodated by the airgap of
the magnetic gear, hence greatly reducing the
likelihood of bearing failure - a major problem
in pumps.

Silent

As the transmission of torgue is contactless,
the magnetic gear offers near silent operation.
There are also operating cost advantages for
many applications, as it has superior part-load
efficiencies compared to mechanical gear sys-
temns, with efficiencies greater than 99 per cent
at full load and greater than 97 per cent for
three quarters rated load torgue.

The torque can then be transmitted in a
geared fashion through a seal wall / membrane.
As opposed to a standard magnetic coupling
in which the seal wall thickness must be
minimised (of the order of Imm to 2mm),
the magnetic gear can employ a thicker seal
wall without compromising its performance,
as it forms part of the magnetic structure.
This arrangement is particularly attractive for
pumps and compressors that require sealing
from contaminants - for instance in the food
industry - or protection from leakage such as
chemical processing industries.

Magnetic gears can be realised in both radial
form (with concentric rotors) or a ‘pancake’
axial field form (with face-to-face rotors and
co-axial shafts) and are suitable for applications
such as pumps and compressors in food, phar-
maceutical, chemical, nuclear and petroleum
industries and mixing and agitating in process
industries.

The magnetic gear technology has been
extended by integrating the gear within a
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motor, leading to Magnomatics’ PDD - a revo-
lutionary electrical machine with a ground-
breaking continuous torque density far in
excess of that achieved previously in any type
of electrical machine.

This motor offers outstanding energy effi-
ciency and reliability in applications such as
hybrid vehicles, marine propulsion, aerospace
actuation, fluid control valves, mixers, convey-
ers, crushers and mills.

Previously, moving to a direct drive electrical
motor removed the reliability issues of mechani-
cal gearboxes that are typically used in low
speed applications; however, the much higher
torque requirement at low speed resulted in
larger, heavier and, therefore, more expensive
machines. This is because for conventional elec-
trical machines, it is only possible to achieve a
relatively low torque for a given volume, due to
material limits on the achievable magnetic fields
and thermal limits of the windings.

Cooling

Magnomatics’ PDD technology combines
torque production and magnetic gearing
within a single integrated machine. Torque
densities of up to eight times that of a conven-
tional, naturally cooled, permanent magnet
machine can be achieved with identical natural
cooling. For a given torque, the PDD will not
only be significantly smaller and lighter than

a conventional direct-drive machine, but will
also provide the full range of benefits associated
with magnetic gear technology, such as low
maintenance, compliance, protection against
aver-torque transients and fail safe operation,
with the machine reaching its magnelic torque
transmission limit before the thermal limit of
the windings. Its low winding current density
typically means that the PDD can operate with-
out any forced air or liquid cooling and, as it
appears as a conventional permanent magnet
machine, it is able to operate from a conven-
tional variable speed drive.

Prime applications include use within full
electric or hybrid land vehicles. Here, the range
of axial or radial field topologies means that the
PDD can be packaged optimally for either paral-
lel or series hybrid configurations, whether the
motor / generator be located in a wheel hub,
axle, or on the output of an internal combus-
tion engine between the clutch and gearbox.

The PDD technology scales very well, with
increasing benefit being realised as the torque
requirement increases. This makes it particularly
attractive for use in multi-megawatt applica-
tions, such as marine propulsion and wind tur-
bine generators, or for large valve actuation. (EJ
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