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Computation of a Prototype Kaplan Turbine Efficiency
Using Full 3-D N.S. numerical Simulation
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Abstract

Full three dimensional Navier—Stokes numerical simulations have been performed for
performance analysis of a Kaplan turbine which is installed in one of the Iran’s south
dams. No simplifications have been enforced in the simulations. The numerical results
have been evaluated using some integral parameters such as the turbine efficiency via
comparing the results with existing experimental data from the model Hill chart. The
computational domain covered the whole passage starting the inlet of the spiral casing
via stay vanes, guide vanes, runner through the exit of the draft tube. In part of this
study the numerical simulations were performed in order to calculate the prototype
turbine efficiencies in some specific points which comes from the scaling up of the model
efficiency that are available in the model experimental Hill chart. The results are very
promising which shows the good ability of the numerical techniques for resolving the
flow characteristics in these kinds of complex geometries. The results are presented for
two different runner angles of the prototype.
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