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Abstract; In order to complete the design and application of low pressure stage twisted blade of high
speed and high load industrial steam turbine, based on a ordinary twisted blade group used in steam tur-
bine, the full three-dimensional aerodynamic performance of the last three stage twisted blade groups were
analyzed ; adaptive differential evolution algorithm was used to optimize the profile and stacking law of the
last three stage blades; then, appropriate material and the structure of fir-tree blade root with loose rein-
forcement were selected according to preliminary strength calculation results; finally, the finite element
simulation software was used to analyze the strength vibration, dynamic stress and fatigue. The results
show that the aerodynamic efficiency of the modified last three stages is improved by about 1.61% and
the strength meets the requirements; in the design of the last two stages, reliability is priority, while the
aerodynamic efficiency is priority for the other stages because their strength and vibration are relatively
easy to solve; the final blade material may need to choose titanium alloy, and the fir-tree blade root is
more reliable; the selection of the blade and loose reinforcement with large bending modulus and small

thickness is beneficial to increase blade stiffness and reduce blade weight, so as to provide a reference for

s HHA.2023 -04 -09; 1&iT HHB.2023 -05 -23
TEF BT KRR (1963 - ), T, Ve Bkstsh J1 B G BRA 7 TREI.
WSS AL (1989 - ), B, PHepksish J1 B G R 7 TREI.



554

RTEAH) , 55 ¢ v o A3 AL T AR LA T DA it S TSR - 35-

the design of untuned blades.

Key words: industrial steam turbine, CFD analysis, blade optimization, high speed and high load,

strength and vibration, dynamic stress
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Tab. 1 Steam turbine thermal performance parameters
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Fig. 1 Flow path structure scheme
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Fig. 2 Flow chart of high speed and high load twisted blade group optimization design and reliability calculation
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Fig. 3 Flow chart of blade optimization design
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Tab. 2 Initial CFD aerodynamic data of last Fig. 6 Entropy nephogram of blade tip section
three stage blades
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Tab. 3 Performance parameters before and after

optimization of the last three stage blades
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Tab. 4 Input parameters for rotor blade strength calculation
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Fig. 8 Finite element calculation result of the

last stage blade
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Fig. 10 Dynamic stress calculation result of the first order

and 5 pitch diameters
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