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Performance Analysis of 10kW Class Propeller Hydro Turbine by the
Change of Flow Rates and the Number of Runner Vane Using CFD

Ji-Hoon Park’, You-Taek Kim™f, Yong Cho™, Byeong-Kon Kim™, Young-Ho Lee™
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ABSTRACT

Small hydro power, among other renewable energy resources, has been evaluated to have enough development value because
it is a clean, renewable and abundant energy resource. In addition, small hydro power has the advantage of low cost
development by using existing facilities like sewage treatment plants, water works and similar resources. But in the case of
small hydro power systems, there are problems with degraded operation efficiency of turbine due to changes in flow rates. In
order to overcome this, variable speed control can be achieved by using the power rectifier and permanent magnetic
synchronous generator(PMSG) as a possible method to respond to the changes in flow rates. In this study, a commercial
ANSYS CFD code was used to analyze the performance of 10kW class propeller hydro turbine and to also investigate flow

characteristics at variable flow rates and runner vane.
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Table 1 Boundary condition

Simulation type Steady state
Turbulence model SST model
Cavitation model Rayleigh Plesset model
Rotational speed 750 [rev/min]
. Water at 25C
Fluid Water Vapor at 25C
70% 0.241 [m¥/s]
80% 0.276 [m3/s]
90% 0.311 [m¥/s]
Inlet
100% 0.345 [m3¥/s]
110% 0.379 [m3/s]
120% 0414 [m3¥/s]
Outlet Averagelstéﬁi | pressure
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Fig. 5 Performance comparison curves between tip clearance and
no tip clearance
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Fig. 6 Pressure distributions on runner vane surface pressure
side(left) and suction side(right)
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coefficient distributions at runner vane sections
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