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Spectral Element Method for Convection-Diffusion Equation
with Stability Analysis
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(Institute of Fluid Machinery, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The Chebyshev spectral element method combining with the semi-implicit Adams
method is presented for solving the one-dimensional convection-diffusion equation, and the
feasibility is verified by a numerical example. The stability condition of different discrete forms of
spectral element method is deduced with character analysis, and the influences of time step, grid
partitioning, interpolation order of convective and viscous terms are discussed. It is demonstrated
that numerical solution with high accuracy can be gained with the coupled spectral element and
semi-implicit Adams method for the convection-diffusion equation. Larger stability domain and
higher accuracy can be achieved without extra-calculation as first-order viscous terms and second-
order convective terms are interpolated in Adams method.
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