Application of Spectral Element Method in

Low Mach Number Combustion
NSC 87-2213-E-002-004

86 8

ABSTRACT

In this work , Low Mach Number
combustion problems were investigated. The
fully compressible flow equations were
smplified by the Low Mach Number
approximation . The approximate equations can
filter high frequency acoustic wave to allow
larger time steps to be taken in numerical
soluations . In this thesis , we use spectral
element method for the sptail discretization of
governing equations and high order splitting
method for temporal discretization.

To validate the numerical accuracy , some
benchmark solutions were compared. The
numerical solution for incompressible flow |,
which is the limiting case of the Low Mach
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Number approximation was compared with the
incompressible code which has developed in
the previous work.

For  two-dimensional compressible
combustion problem , we simulate mixing layer
under chemical reaction. The results indicate
that rate of chemical product formed and the
amount of mass entrained to the layer all
decrease with increasing rates of heat release.
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