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Numerical Simulation of Elimination of Pressure Fluctuation in
Francis Turbine Draft Tube Using Water Jet

Li Zhangchao' Chang Jinshi' Xin Zhe’
(1. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China
2. College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract: 3-D unsteady turbulent flow simulation with RNG k — & turbulence model of complete flow
passage on Francis turbine at partial load condition was performed. The simulation results were compared
with the test data. The simulation predicted the pressure fluctuation magnitude and frequency
characteristic in the draft tube successfully. A method injecting water from the crown tip to the turbine
draft tube to weaken the pressure fluctuation was introduced. Simulation of the flow with water jet was
performed, showing that the water jet weakened the pressure fluctuation in the turbine draft tube
effectively. With the increase of the jet flow rate, a greater reduction of pressure fluctuation magnitude
was detected, but a decrease of efficiency was found. To keep a balance between pressure fluctuation
mitigation and efficiency requirement, 0. 03 ~0. 05 times of flow rate at the calculated operating condition
was suggested.
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Tab.1 Measurement accuracy of test rig
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Fig.2 Pressure fluctuation monitoring points and

water jet position
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Fig.3 Computation domain of complete model Francis turbine
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Fig.4 Vortex rope from test and simulation
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