Abstract

Rising the energy consumption of the conventional sources around the world has given attention
that the renewable energy sources has become an urgent globally need. The river stream energy is
one of the most widespread sources for renewable power. Hydrokinetic turbine is a new application
of hydropower energy concept where the kinetic energy of the flowing flow is converted to
mechanical energy in order to produce the electricity. This study aims to assess the output power
for a kinetic turbine which was designed in the institute of fluid mechanics and hydraulic
machinery in Stuttgart University. The turbine assessment including guiding vane, runner blades
and draft tube parts was achieved using CFD (computational fluid dynamic) where ICEM CFD
was used to construct the computational mesh which later was simulated by CFX from Ansys.
This study mainly assessed the turbine output power in different river depths combined with
various inflow conditions such as changing the velocity profiles and the angle of attack. The
maximum output power was achieved with normal flow rather than the angled flow in addition the
velocity profile followed the second boundary layer condition. The river depth has a significant
impact on the power where the turbine in low depth generated higher power than other depths.

Three velocities were investigated in 22m river depth to help in constructing a relation between
the maximum power and river depths in addition a Force assessment was proceeded to help the
decision makers to design of the turbine foundation.



