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CFD Analysis on the Hydro Turbine by the Existence of Blade Holes
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Abstract Considering that most sewage treatment facilities have a water head of less than 2.0 m and a constantflow
rate, the development of a small hydro power generation device capable of maintaining stable power generation and
efficiency is urgently needed. In this study, a numerical analysis using the CFD code was carried out to develop adrag
force type vertical axis hydro turbine for the improvement of the production efficiency of small-scale hydro energy
underlow flow velocity conditions. The blade pressure changes and internal flows were analyzed in the presence or
absence of hydro turbine blade holes at a flow velocity of less than 2.0 m/s. The pressure distribution of the hydro
turbine blades with holes was found to be about 5.1 % lower than that of the hydro turbine blades without holes.
The analysis of the internal flow around the water tank and hydro turbine blade revealed that the flow velocity varied
withthe vector distribution and that the flow velocity of the hydro turbine blades with holes was 5.6 % less than that
of the hydro turbine blades without holes. It is believed that forming a hole in the blade may be helpful for its
structural safety.
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Fig. 1. Concept design of turbine (a)Classical concept
(b)Development concept
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Fig. 2. Schematic view of hydro turbine model

Fig. 3. 3D modelling of hydro turbine (a)Blade with holes
(b)Blade without holes
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Fig. 4. Mesh modeling of hydro turbine (a)Blade with
holes (b)Blade with no holes
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Table 1. Boundary Condition

Property Condition
Simulation type Steady state
Turbulence model SST model
Rotational speed 60 tev/m
Fluid Water at 25C
Inlet 2,0 mis
Outlet Average static pressure 1 [atm]
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Fig. 5. Pressure distribution of hydro turbine (a)Blade
with holes (b)Blade without holes
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Fig. 6. Internal flow distribution of hydro turbine (a)Blade
with holes (b)Blade without holes
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