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Two— Dimensional Analysis of Unsteady Flow through One Stage of
Axial Turbine (I)
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Abstract

Flow through turbomachinery has a very complex structure and is intrinsically unsteady. In addition,
trend to highly loaded turbomachinery makes the flow extremely complex due to the interaction
between rotor and stator. In this study, flows through UTRC LSRR turbine are numerically analyzed
using 2 dimensional Navier-Stokes equations, The convective terms of the governing equations are
discretized using the Van-Leer's FVS(Flux vector splitting) with an upwind TVD scheme. The
conventional central differencing is used to discretize the diffusion terms on the finite volume. The
accurate unsteady motion is achieved by using a 2nd order accurate, 3-point Euler implicit scheme. The
quasi-conservative zonal scheme is used for calculating the flow variables on the zonal interface
between the rotor and stator. The axial gap between stator and rotor has been configured in two
variations, 15% and 65% of average chord length. The analysis program is validated using experimental
results and the effect of axial gap is examined. The numerical analysis results are presented by time
averaged pressure coefficient and pressure magnitude coefficient and compared with experimental results,
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Fig. 1 Stator/Rotor configuration of Ref. 1.

Fig. 2 Grid for 3:4 blade row ratio.
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