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The Hydraulic Development and Research of Bulb
Francis Turbine Runner Based on CFD

Wenwu Song, Jie Fu, Qianhai Zhou
School of Energy and Environment, Xihua University, Chengdu, China

Email: wenwus@163.com

Abstract: This article applies to Francis turbine runner of the bulb-type units, introduces the basic principles
of Francis turbine and adopts CFD software to determine the drift-net boundaries and draw the flow line ,
calculate shaft surface speed and draw Vm = f (Lm) curve, on the basis of the simulation of internal flow field,
makes hydraulic design and runner's line drawing for the runner in 90 m section, Which provides a new set of
research methods for the hydraulic design of the hydraulic turbine runner.
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Figure 1. The compare of the passage about Bulb-Francis turbine
and Francis turbine
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Table 1. The first flow line integral data sheet
F 1. BE-FREVRIBIER
Lm ALm LmtALm/2 r (mm) 2m L(m) Vur  20-Vur  Vm Vmri2 Af(rad)  AB(E)
0 20 10 367.62 1.089129 0.1 0.9656  0.123529  0.716  0.096763  0.025532  1.463507
20 20 30 350.33 0.98909 0.3 0.7392 0.24989 0.69  0.084684  0.059017  3.382839
40 20 50 332.36 0.890223 0.5 0.5128  0.377423 0.68  0.075115 0.100492  5.760203
60 20 70 313.16 0.79034 0.7 0.2864 0.50394 0.66 0.064726  0.155716  8.925615
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0.652792  0.64  0.056606  0.230645  13.22055

0.571401  32.75271

Figure 6. Camberline and wooden patterns of the blade
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