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Hydraulic Design of Axial Turbine Blades with Ultra—low Specific Speed for
Decreasing Capacity and Increasing Efficiency
Liu Youyu"? Han Jiang®
1. Anhui Polytechnic University, Wuhu, Anhui, 241000
2. Hefei University of Technology, Hefei,230009

Abstract: To solve the problem that propeller turbines were unfit for working under small dis-
charge conditions in dry seasons, after discussing the influencing factors, a rebuilding scheme for de-
creasing capacity and increasing efficiency was put forward. The distribution of the axial velocity and
the velocity circulation at the inlet and the outlet were researched. Some key technologies in computer
aided hydraulic design were solved herein, including unfolded drawing of aero foil converted to cylin-
drical surface and intelligent extension of curve. An example of a runner blade for a real turbine sets
was successfully developed with the self — development CAD software. When the discharge is de-
creased from 4.5m’/s to 1.5m?/s, the efficiency of the hydraulic turbine increases from less than
30.1% to 82.7%, then the sets can work properly, and its cavitation performances are superior to the
original one.

Key words: axial turbine blade; decreasing capacity & increasing efficiency; ultra— low specific
speed; computer aided hydraulic design
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