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Static aeroelastic problems of transenic fan blades
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Abstract: A time domain fluid-solid interaction numerical calculation method was ap-
plied to study the static aeroelastie.problems-ef transonicfan blades under aerodynamic and
centrifugal foreces. The blade deformation rules and’its effects on aerodynamic performance
were analyzed under various \working conditions. Static aeroelastic simulation of the NASA
rotor 67 indicates that the aerodynaniic contribution to the maximum blade deformation ac-
counts for 13.07%) of the total deformation, and the passage shockwave position and
strength are alteted du€ to the blade deformation. The static aeroelastic simulation of a wide-
chord hollow transonic fan blades reveals that the effects of blade deformation on the aerody-
namic efficiency is 0.15% — 0.5%. The aerodynamic contribution to total deformation at
leading edge is up to 41% and the aerodynamic characteristic map of this fan is shifted right-
wards with the increasing mass flow rate. The overall results show that the nonlinearity of
aerodynamic force has significant effects on the static aeroelastic property of transonic fan
blades, and the blade un-running design in industrial practice should adopt a fluid-solid inter-

action method to attain more accurate blade shapes.
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different conditions
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Fig. 13 Aerodynamic characteristics of blade
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