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Axial Force Prediction and Maneuvering on the Thrust
Bearing on a Two-Stage Radial Turbine
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Abstract: Axial force prediction is performed on a turbine used in the organic Rankine cycle for heat
recovery wasted by operating fluid of R245fa. Axial force greatly affects lifespan of a thrust bearing
and a turbine. In typical, a turbine has fast startup characteristics so that its axial force is evaluated
only at the on-deign point. However, the turbine adopted in this study needs long time to reach the
design point operation. This causes to occur large axial force at off-design points, which greatly affects
the performance of the thrust bearing. Hence, these forces were investigated for various operating
conditions including the influence by the configuration of two-stage radial turbine system. The predicted
result showed that the axial force could be increased more than five-fold compared with its on-design
point. Therefore, the turbine should be operated along the maximum output power curve depending on

the evaporation temperature condition in order to avoid a larger axial force.
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Fig. 2 Schematic diagram of ORC system
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