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Research on the relationship between francis turbines external
characteristics and their construction and dimension
MEN Chuangshe, NAN Haipeng

(School of Water Resources and Hydroelectric Engineering, Xi”’an University of Technology.Xi’an 710048, China)
Abstract: The turbine external characteristics is influenced by construction and dimension of tur-
bine mainly, but the relationship between turbine characteristics and turbine dimension is so un-
clear that it is unable to predicting turbine characteristic curves according to turbine dimension
parameters in one-dimensional model. Therefore, a one-dimensional mathematical model of fran-
cis turbine is built based on the law of energy conservation and the hydraulic turbine flow equa-
tion. The flow characteristic expression and the torque characteristic expression are obtained
which can predict the turbine external characteristics availably. The correctness of the model is
verified by comparison between theoretical calculation data and the experimental data. In this pa-
per, the proposed method for predicting hydraulic turbine external characteristic curves has im-
portant theoretical significance and practical value in the field of hydropower station design and
the Francis-turbine characteristic curves expansion.

Key words: {rancis turbine; turbine characteristic curves; construction and dimension; flow char-

acteristic; torque characteristic
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