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Abstract: To quickly analyze the flutter boundary condition and response characteristics of
transonic nonlinear aeroelastic systems, a CFD based aeroelastic reduced order model (ROM) was
built in this paper through a proper orthogonal decomposition (POD) method. To implement this
process, a full order linearized time domain model was built firstly by Taylor expression on the
nonlinear steady CFD flow field; then a fluid ROM was obtained through the POD method
Afterwards, an aeroelastic ROM was built by coupling the fluid ROM with structural dynamic
equations. An international standard model AGARD 445.6 wing was taken as the test case to
illustrate the results. Some important parameters in ROM establishment such as steady flow
field, time step and the process of generation of sample dates were systematically studied. The
research indicates that if the steady flow field doesn’t have good convergence performance, the

linearized model may have unstable and that the responses may have numerical oscillation and
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become unstable as the large time step is selected in the ROM calculation. In order to capture

more flow characteristics of the flow field, the generation of POD sample dates should ensure

adequate response time. The ROM built in this paper has the same accuracy with the nonlinear

CFD/CSD coupling system and it is a low order state space model which can be applied to system

characteristics analysis and flutter suppression design.

Compared with CFD/CSD coupled

method, the computational efficiency can be improved about 3 to 6 orders.

Keywords: CFD/CSD coupling; reduced order model; proper orthogonal decomposition; flutter
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