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Abstract: In view of the physical problem of unsteady aerodynamic excitation force induced by
flow interaction between turbine stage blades, an aerodynamic optimization design method for both turbine
guide vanes and rotor blades was proposed and carried out. The research results indicated that not only the
time-average aerodynamic force of the turbine rotor blade was reduced by about 8%, but also the
aerodynamic excitation characteristics of other phases were improved for rotor blade. The results indicated
the feasibility of this aerodynamic optimization design method. Moreover, the optimized guide vane had
obvious curved and swept feature, allowing to reduce the unsteady aerodynamic excitation force of
downstream rotor blade. This is a new understanding of the flow mechanism of “curved blades” in turbine

unsteady aerodynamic design technology field, which is very worthy of further research.
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Fig. 1 Comparison of unsteady gas velocity in interstage measurement plane
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Table 1 Main design parameters of high pressure turbine
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Fig. 2 Passage structure of baseline turbine blade
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