High-speed windage power loss test rig (Bappuit)
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Objectives — Industrial context

The efficiency of a gearbox is
reduced by number of factors:

A. Load-dependent power loss:
» (ear tooth meshing
« Bearing power loss

B. Load-independent power loss:
« Churning, oil injection
» Pocketing
* Seals
 Windage

PhD thesis).

Main characteristics of
the gear windage:
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Measured and simulated windage power losses of
different wheels (from Ruzek et a/., 2019).

« the most important parameter increasing the windage is
the tooth geometry.

Shrouding effects on Windage power loss
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Reduction of windage power loss
when using shrouds.
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Shrouds also reduce the windage power loss of pinion/gear
systems, however less significantly.
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Open test rig: high speed and moderate load (from D|ab
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Windage power loss becomes prominent
when considering high-speed gear
transmission.

100%
80% - o - — == - i T
— |
g 60% - ) e | |__] [_[D tooth mesh
= . B pocketing
a 40% - - - --- - =1 - - - Eaials -
[D gear windage
20% - - - --- -= -1 - B -
0% | I T T T

900 1080 1260 1440 1620 1800
Rotation speed [RPM]

Power loss distribution (from Diab, PhD thesis).
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Operating conditions

Maximum power O kW
Maximum speed 10,000 rpm
Minimum gear clearance 9 mm
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Windage power loss identified for a
single pinion or a pinion/gear pair
(from Ruzek et a/., 2019)

Typical deceleration curve measured
by the magnetic encoder

Numerical prediction
(from Marchesse et a/., 2015).

 To use the PIV method to evaluate
experimentally the air flow around the single
pinion and gear pair.

Pfojctobjies:

« To compare measurements and numerical
f»\L;@MCOS predictions.

 To better understand the strategies of windage
power loss reductions.
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