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A.buh-m:t Numerical simulation of the Francis-99 hydroturbine with correlation to
Are Sweady ion of the bine is ('3
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velocity wellwnhPIVmsmmuhxned
mthedluhmbsmmedjmlydwnmmmuftbamm Differences in vortex rope structure
bmupcaungpmmsmdmcmed
of the hyd, bine from BEP to HL and from BEP to PL are modeled.
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Time-do: il is used for both steady and unsteady operation. The full-
fidelity including all is meshed using an unstructured polyhedral mesh
with body-fitted prism layers. Guide vane rotation for transient operation is imposed using fully-
conservative, computationally efficient mesh marphing. The commercial solver STAR-CCM+
s used for all portions of the analysis including meshing, solving and post-processing.

1. Introduction

According to the 2016 Global Status Report on renewable energy, in 2015 over 23% of global
power production came from renewable energy sources, of which over 57% were hydropower
sources [1]. Most of that capacity belongs to large hydroelectric plants using Francis turbines
to generate that power. Furthermore, some countries, such as Iceland, Brazil, Canada and
Norway, derive a significant majority of their electric power from hydroelectric plants. As a
result, smooth and continuous operation of Francis turbines and a thorough understanding of
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Scaled 1:5.1 model of the turbine used at the Tokke power plant
AThe water travels through a 17 kilometer tunnel from Lake Vinjevatn to
Lake Bandak Machine Hall at Tokke
A Capacity: 430 MW
A Annual generation: 2,140 GWh

http://www.statkraft.com http://www.statkraft.com
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