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The Blade Geometry Modification and Performance Research
for Bulb Turbine Based on CFD
WU Hua, FENG Jianjun, WU Guangkuan, GUO Pengcheng, LUO Xinggqi
(Faculty of Water Resources and Hydroelectric Engineering, Xi’ an University of Technology , Xi” an 710048 , China)

Abstract;: The geometry modification and CFD method are adopted to carry out the geometry modification
design of a bulb turbine runner blade. The 15 B-Spline curves from the leading edge to the trailing edge
in the span direction are used to parameterize the geometry of the runner blade. Therefore, the blade ge-
ometry can be modified by changing the control parameters of the B-Spline curves. The results of the
study show that: through the geometry modification for the runner blade, the hydraulic loss of the draft
tube is reduced obviously, and the efficiency and cavitation performance of the turbine is improved for

both the optimal and rated points. Furthermore, the flow fields before and after the optimization are ana-
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lyzed and compared in detail, and the results have been validated by model tests.

Key words: bulb turbine; geometry modification design; flow characteristic; loss of efficiency
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Fig.3 Pressure distribution comparison on the runner blade surface for the optimal point
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Fig.4 Velocity contours near the runner blade leading edge
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