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Unsteady Aerodynamic Behavior of a Radial-Inflow Turbine under Pulsatile Conditions
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Regarding the unsteady flow behavior of a radial-inflow turbine under pulsatile conditions, the validity of quasi-steadiness
and one-dimensionality, and a possibility of a purely unsteady loss mechanism are investigated by CFD ( Computational Fluid
Dynamics ) analysis. At a low pulse frequency, the behavior is almost one-dimensional and the flow in the nozzle and the rotor
is quasi-steady. On the other hand, at a high pulse frequency, due to the quick flow change, a variable pressure difference is
generated across the upper and the lower surfaces of the scroll tongue and the flow around the tongue fluctuates severely. Vanes
close to the tongue are put in a highly oscillating inflow conditions and stall periodically, resulting in an unsteady loss being
generated.
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Fig.1 Schematic view of quasi-steady turbine operation under pulsation
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