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Deformation analysis of tubular turbine blades under variable working condition
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(1. College of Energy and Power Engineering, Lanzhou Univ. of Tech., Lanzhou 730050, China; 2. Chaijiaxia Hydropower Station,
Lanzhou 730065, China)

Abstract: Aimed at the deformation of blades in tubular turbine running under variable working condi-
tions and based on RNG k= turbulence mode and SIMPLEC algorithm, numerical computation of full
three-dimensional stationary flow field of tubular turbine running under multiple working condition is car-
ried out by using simulation software CFX. The static stress and total deformation of the blade are ana-
lyzed by using the computation result and WORKBENCH in software ANSYS combined with the fluid-sol-
id coupling characteristics. The results show that in the case of copying working condition and identical
head, the blade stress will be proportional to the turbine output and the maximum equivalent stress at the
intersection of blade and hub and the biggest deformation will appear at the intersection of blade and rim.
The deformation of blade in the case of off-copying working condition will be greater than that under copy-
ing working condition and the stress distribution on the blade will be non—uniform.
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Fig.1 Computational domain
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Fig. 2 Displacement distribution on pressure side of blade(mm)
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Fig.3 Displacement distribution on back side of blade(mm)
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Fig. 4 Displacement distribution on pressure side of blade ’ ’
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Fig.5 Von mises stress distribution on press surface of blade(MPa)
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Fig. 6 Equivalent strain distribution on pressure-surface of blade
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Fig. 7 Static pressure distribution on pressure side of blade
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Fig. 8 Blade strain under off-copying and copying
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Tab.1 Total deformation of blade at computational

condition points

/mm
1 2.309 3
2 2.609 9
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