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Research on numerical simulation method for HIRENASD wing static aeroelastic
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Abstract: In the transonic flow, due to the influence of shock wave and surface layer interference,
the flow control equation is nonlinear, with the linear aeroelastic analysis method not accurately
analyzing the static aeroelastic of the wing. Aiming at the problem of transonic nonlinear static
aeroelastic of elastic wing, the three-dimensional compressible N-S equation is used as the gover-
ning equation. The two-way fluid-solid coupling analysis method is used to simulate the static
aeroelastic deformation of HIRENASD elastic wing with different angles of attack and different
Mach numbers. Through the simulation analysis, the influence curves of different angles of at-
tacks and the Mach numbers on the deformation and stress characteristics of the elastic wing are
obtained with the influence of nonlinear static aeroelasticity on the longitudinal aerodynamic char-
acteristics of the wing analyzed, providing a certain basis for the structure design of the relevant
elastic aircraft.
Key words: HIRENASD wing; transonic speed; nonlinear static aeroelastic; two-way fluid-solid

coupling; structural characteristics and longitudinal aerodynamic characteristics
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