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Windage heating experiment on rotating disc in cavity of

rotor-stator system
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Abstract: In order to investigate the windage heating effect on rotating disc in cavity of
rotor-stator system, an experimental research was performed using infrared temperature
measurement technology. A high-speed revolution test rig was developed to investigate the
effect of flow parameters and rotor-stator gap ratio on the temperature rise along the radius
on rotating disc surface respectively. The shrouded and unshrouded cases were both tested.
The flow feature in the cavity of rotor-stator system was obtained by CFD simulation. The
results show that the temperature rise on the rotating disc induced by the windage heating is
difference between adiabatic wall temperature of rotating disc and environment temperature,
which can be measured by the thermal infrared imager accurately. For the unshrouded case,
the temperature rise of rotating disc is mainly affected by the rotation, and only for the small
gap ratio case, the throughflow has influence on the windage heating. In general, the gap ra-
tio has limited influence on temperature rise. Comparison of the shrounded case, the temper-

ature rise occurs only for the small turbulence parameter case with shrouded stationary.
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