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Abstract: In order to reveal the thermo-aerodynamic characteristics of foil-type dynamic pressure
gas thrust bearings in the presence or absence of viscosity dissipation, the lubrication models in the cross-
section air film gap were built, and the term of viscosity dissipation and pressure variation term in the
energy equations were decoupled and discussed respectively. The effects of wedge factor, air film
thickness and rotation speed on flow field of the air film were obtained. The temperature distributions in

air film between the presence and absence of viscosity dissipation were presented and compared. Results
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showed that the peak temperature in the air film was located near the circumferential air outlet and the side

of outer diameter in the presence of viscosity dissipation, while the peak value took place near the end of

the convergence channel in the absence of viscosity dissipation. Contrary to the case without viscosity

dissipation, the magnitude of temperature rise in the air film increased with the increase of wedge factor in

the presence of viscosity dissipation. The magnitude of temperature rise increased with the increase of the

rotational speed, and had no effect on the variation of air film thickness. This study confirmed that

viscosity dissipation played a significant role in the temperature rise and flow field of the foil-type

dynamic pressure gas thrust bearings. In high-speed working conditions, the temperature rise in the

presence of viscosity dissipation accounted for more than 90%. The results are of significant importance by

providing basic design guidelines for temperature rise of the air film.
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Fig. 1 Structure of dynamic pressure gas thrust bearing
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results between in this paper and in Hou, et al *'!
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