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An Analysis of the Hydraulic Characteristics of Huge Pelton Turbine by CFD Simulations

LIN Yun-fa, CHENG Yong-guang, WANG Bin
(State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, Hubei Province, China)
Abstract: To meet the requirements of developing high head and huge capacity hydropower plants, this paper proposes a new Pelton turbine
that joints three runners by one vertical shaft to have a rated head of 1 000 m and a single unit capacity close to 800 MW. The design concept
of increasing capacity by increasing the number of runners and the structural components of the new turbine—generator unit are explained ,
the theoretical design parameters of the runner are calculated and presented, the performance characteristics and the flow patterns in runner
and casing are predicted and optimized by CFD simulation. The results show that the rated operating efficiency of the turbine can reach 87%,
and the operating characteristic curves are smooth for different heads and outputs, the water splashing interference in the casing is an impor-
tant factor affecting the efficiency of the turbine. By optimizing the layout of the runners and nozzles in the casing to suppress the splashing in-
terference, the efficiency level, torque oscillation, and operation stability of the Pelton turbine can be improved. This preliminary attempt
has demonstrated the feasibility of the concept and also found the importance of optimizing the water splashing in the casing, which has refer-
ence values for further researches.
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Fig.1 Schematic of the Pelton turbine that joints three runners by one vertical shaft
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Fig.3 Schematic for derivation of outflow of single runner
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Tab.1 Basic parameters for theoretical design of Pelton turbine
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Fig.4 CFD simulation model of the Pelton turbine
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