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DESIGN OF AXIAL FLOW HYDRAULIC TURBINE USING CFD APPROACH :

STUDY OF TURBINE

PERFORMANCE ACCORDING TO THE NUMBER OF RUNNER BLADE

H.S. Lim' ,

S.W. Kim? ,

J.H. Baek**

In this paper, 1-D design of axial flow hydraulic turbine including runner blades, spiral casing with
distributors(guide vanes and stay vane), and draft tube was conducted and then 3-D flow analysis was carried out
using CFX-12.1. The results of 3 runners showed that with an increase in the number of blades, the flow rate and
the power of the turbine system increased. On the other hand, the runner loss was not directly connected with the
number of blades. As a result, proper blade number could be selected and more than 100kW small hydraulic

turbine could be designed.
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Table 1 Design specifications of turbine

bl

N 2

Head(m) 12
Rotational speed(rpm) 900
Number of blades(ea) 5

Tip diameter(mm) 564.4
Hub diameter(mm) 217

Blade motion

flow

Fig. 1 Section of a Kaplan turbine and velocity diagrams at
inlet and exit from the runner
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Fig. 3 Mesh of turbine system
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Fig. 4 Velocity streamline in spiral casing
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Fig.5 Pressure contour at guide vane mid span of spiral casing
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Fig. 6 Velocity streamline at three different blade sections
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Fig. 7 Pressure contour at three different blade sections
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Fig. 8 Velocity streamline between blades
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Fig. 9 Pressure contour between blades
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Fig. 10 Power-rpm with respect to the number of blades
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