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Analyses of steady and unsteady flows in a turbocharger’s radial turbine
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Conclusion

The steady and transient flow simulations through the components of this twin-entry radial turbine
have produced a good insight into the complex flow struc-tures. Firstly, the influence of the tongue is
depicted by a low momentum of fluid entering the rotor and a flow mixing extending till an angle of
60°. Secondly, the inter-space region is characterized by losses due to mixing between the shroud-side
flow and hub-side flow at the divider. The spectral analyses of pressure fluctuations have revealed a
space-time periodicity for the case of transient simulations with either non-pul-satile flow or pulsatile
flow at the inlet. Also, the space modes and rotational speeds and amplitudes charac-terizing this
unsteadiness are determined. The volute/rotor interactions are clearly revealed through existing

rotor and tongue potential effects represented by the spinning modes 12 and 1. In the case of
pulsating flows the temporal analysis revealed the dominance of the pulse frequency and multiples
against the BPF, and the interaction between tongue and rotor seems to be more dominant. For
different unequal admissions, the spectral analyses of pressure fluctu-ations recorded at the inter-
space seem to have the same behaviour since the spatial signals are obtained at a fixed instant.
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