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up flow velocity resolved along edge
Abstract normal
. . . . . ] U, difference between flow and mesh
A coupling strategy for simulating fluid-structure interaction velocities resolved along edge normal
phenomena is formulated and applied to the prediction of v cell volume
flutter in transonic cascades, The flow is governed by the w vector of conserved variables defined
Euler equations and discretized using a {inite volume (FV) - in Eq.(5)
flux-splitting scheme. The structure is modeled using an XY Cartesian coordinates;
isoparametric finite element (FE) formulation. The coupling ! mesh position
strategy successfully reconciles these two formulations at the Z state vector for combined fluid-
fluid-structure interface by enforcing both kinematic and structure system obtained by
kinetic boundary conditions. In particular, the conservation concatenating Zs and Zg
laws applicable to the combined fluid-structure system are Zs. Zs fluid and structural state vectors
preserved across the interface. Since the primary mechanism defined in Eq.(56) and 57 respectively
driving aeroclastic phenomena involves energy exchange
occurring at the interface, this highly accurate coupling .
mechanism is believed to improve the predictive capability of « pitch angle
the scheme. The coupled equations are advanced AV forward and backward difference
simultaneously in lime using an implicit time integration operators respectively
method. Results obtained using the coupling method are v gradient (del) tor
presented for cascade geometries operating in transonic flow. opera
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u,v flow velocity components Introduction
uUv FE deformations along Cartesian )
directions Aecroelastic stability calculations for cascades have been
Uy nodal deformation vectors along undertaken by a several researchers in recent years 1-4,
Cartesian directions These investigators have taken advantage of the rapid
improvement in fluid dynamic solvers as well as established
capabilities of advanced finite element methods for
computing structural deformations L2, Uniil recently,
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transonic cascade flutter calculations has not been fully
addressed. Proper modeling of the coupling is critical since,
for important problems such as cascade flutter, phasing error
and non-conservative spatial discretization of the combined



