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The Challenge

Developing a reliable bearing to operate over the
5000hrs of operation a year that wave excedence
charts indicate in the harsh, unpredictable and
corrosive environment of a submerged WEC
generator provides many design challenges.

The design will be based on survivability and low
maintenance, ideally once a year or less. Identifyi  ng
materials and adapting generator construction to su it
the environment without compromising efficiency
involves fully integrating the bearing into the mac hine
structure and minimising highly loaded contact.

The Conditions

Operation in submerged WEC
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Testing the Materials

Testing of novel bearing options
is to be undertaken this year.

*The vertical rig consists of the
prototype C-C generator.

*The modular design has
changeable bearing pads to test
both Thordon SXL [3] and
TENMAT T814 [4] water
lubricated bearings.

«Adjustable pads have the ability
to run off centre to exert forces
on the bearings.

«Stainless &nickel plated steel
used to resist corrosion. Bearing
runner is bronze.
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*To increase the loading on the
bearings the coils can be
replaced with iron to replicate a
iron cored machine.
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*Speed range 0.5 to 0.75 m/s to
match sea states of frequency
0.1to 1.5Hz

*Hydrodynamic effects will be
studied

Expected Wear Rates

Bearings to be tested claim 1 mm wear per year if
lubricated whereas Contact bearings can have minimu m
abrasive wear rates of 0.04mm per day when not lubr  icated.

Highlighting the main areas of wear to determine th e best
bearing solution is the aim of the testing. Hybrid solutions
using fluid film effects are to be tried also.

References

1. Caraher, SL, Chick, J.P, Mueller, M.A, (2008) ISOPE
Conference, Vancouver, Canada.

2. Mc Donald,A.S, Mueller, M.A, Jeffery , J.G, (2008) IET 4th
International Conference on Power Electronics, Machines
and Drives, York, UK.

3. Thordon Bearings Inc, (2008) [cited 05/05/2008]
www.thordon.com/brochures.

4. Tenmat Inc, Shaw, D. [correspondance], T814 Feroform
bearing pads, [cited 21/10/08]

s.caraher@ed.ac.uk, Institute for Energy Systems, Joint Research Institute Energy,
Edinburgh Research Partnership in Engineering and Mathematics 0131 6519023




