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Research on Francis runner stress with the variation of triangular block size on the outlet of blade
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Abstract: In view of the problem of excessive stress and cracks at the junction between the outlet
of the blade and the crown of Francis runner, the reinforcement triangle block is added to improve
the stress distribution at the junction. In this paper, the effect of triangle blocks of different sizes
on the stress improvement of runner under two calculation conditions is studied. The influence of
triangle blocks on the deformation of runner, the pressure distribution of blade, the vorticity of
draft tube and the efficiency of turbine are analyzed. The results show that under two calculation
conditions, when the two sides of the triangle block are 5. 7% of the nominal diameter of the run-
ner, the other hydraulic performances of the turbine remain basically unchanged, and the maxi-
mum stress of the runner decreases by 26. 9% and 29. 5%, respectively. The maximum stress po-
sition shifts to the corner where the outlet edge of the blade joins the outlet edge of the triangle
block, with the stress at the junction of the outlet edge of the blade and the upper crown decrea-
sing significantly. It is of great significance to improve the stress at the junction between the out-
let edge of runner blade and the upper crown, avoiding the cracks at the weld seam and to the safe

and stable operation of the turbine.
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Fig. 4 Stress distribution diagram for runner with different side lengths of triangle block under condition 1
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