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of gears have numerous applications across processing plants, and in particular, in
gear boxes and stationary equipment. Efficiencies with worm gearboxes are often
as low as 70% which is a result of the high loads and high friction in transferring
encrgy through such gear configurations. Highly polar polyalkylene glycol (PAG)-
based worm gear lubricants, such as Shell Tivela S oils, are ideal for lubrication
of steel-on-bronze worm gears, because they can lower the friction in boundary
lubrication and thereby reduce inefficiency. Maximising efficiency also means that
less power is lost in friction and converted into heat. In the David Brown Radicon
efficiency worm gear test, in which the input and output torque of the gearbox is
used to determine the efficiency, the PAG-based Shell Tivela S demonstrated 15.8%
improvement in energy efficiency relative to a mineral oil based product. Based on
new PAG-technology, the Shell Tivela S offers benefits of 9% energy savings rela-
tive to older PAG-based worm gear lubricants. Relative to a polyalphaolefin (PAO)-
based fluid, the energy saving is 11%. In terms of cost savings, for an operation
running 50 gearboxes for 168 hiweek (50 weeks per annum), with an average power
output of 7.4 kW and electricity at a cost of SAUDO.14/kW/h, the savings relative
to a mineral oil (with gearbox efficiency 74.1%), in using a PAG based lubricant
amounts to SAUDS2K per annum (Guerin et al. 2004). These savings will increase
as the price of electricity continues to rise at the current high rates (10% per annum,
or more).

In the same worm gear test, the benefits of energy efficiency for a biodegradable
gear oil, Shell Omala EPB, are shown (Fig. 6). For the gearbox running on Shell
Omala EPB, a 12% efficiency gain over a mineral oil-based gear oil (of the same
viscosity grade) and 7% over a PAO-based gear oil were obtained. The switch to
Shell Omala EPB in such an application would also bring the additional environ-
mental benefits of a biodegradable lubricant (Battersby et al. 2003; Guerin et al.
2004) and could be considered for any environmentally-sensitive application such
as on a wharf, jetty, or ship loader.





