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Loss reduction of a high-speed gear box with the self-vacuuming configuration and
the possibility of autonomous lubrication
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In high speed gearing such as used in a power generation, windage loss of gears
is one of important issue to be eliminated for energy saving of these days. So called self vacuuming,
which is realized by arranging a shrouding assembly around the mesh start region of a pair of helical
gears as like a gear pump, was investigated as a simple way to decrease the interior pressure. It is
confirmed that the vacuuming is successful to reach about 0.002MPa, which means the windage loss
potentially reduced by about 80%. However excess loss, named pressure difference loss alternatively
becomes marked and exceed the above loss reduction. It is found that the high pressure (atmospheric
pressure) at the air vent should be eliminated by using a small vacuum pump with low power consumption.
Furthermore, feasibility of lubrication was confirmed by visualizing the oil jet lubrication because the
low pressure brings weaker air turbulence to make the jet stable.
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Nomenclature | Symbol Value
Module m 4 mm
Number of teeth Z 73
Helix angle i 15°
Pressure angle a 20°
Face width B 100 mm
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