
LES 6ÈMES JOURNÉS MONTRÉALAISES DE CALCUL SCIENTIFIQUE

4–6 MAI 2009

THE 6TH MONTREAL SCIENTIFIC COMPUTING DAYS

MAY 4–6, 2009

Spectral/hp element methods : Implementation to application

S.J. SHERWIN

Department of Aeronautics

Imperial College London

Prince Consort Road

London, SW7 2AZ

UNITED KINGDOM

s.sherwin@imperial.ac.uk

FIGURE 1 – Spectral/hp element decomposition into h sized triangles within which we apply pth-order po-
lynomial expansions. In this example we observe the solution using a p = 4 polynomial triangular expansion
within each elemental domain.

Spectral/hp element methods are a form of high order finite element method which combines
the fast spatial convergence properties of spectral methods with the geometric flexibility of finite
element/volume methods. Under appropriate conditions these techniques converge exponen-
tially fast for an algebraic increase in computational cost. This property implies the spectral/hp
element method are able to achieve a fixed error for a lower computational cost when compared
to more traditional low order finite element methods. The practice is of course more complica-
ted than the theory and achieving this benefit can strongly depend on the error one wishes to
achieve and how the method is implemented. Nevertheless the techniques has successfully been
applied to a range of problem including fluid mechanics (including bioflows), electromagnetics
and oceanography. In this series of seminars we will start by outlining the discretisation tech-
nique, then discuss challenges of implementing them efficiently and finally demonstrate how we
have applied the method in complex geometry flows.


