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Convection Term
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Advection-like Term
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account for compressibility effects
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The simplicity of the convection term does not
extend to its discretization (3 decades of research
and continuing)
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Source of

® Numerical Diffusion

» Smearing of the predicted profile

» Stream-wise Numerical Diffusion
® |ow order interpolation profile

» Cross-stream Numerical Diffusion

® one-dimensional nature of the
assumed profile

® Numerical Dispersion

» Non-physical spatial oscillations or
over/under shoots

» Unphysical behavior of the assumed
profile




Convection-Diffusion Equation

V- (pvg)-V-(I'Vg)=0

® The simplicity of the convection term does not extend to its
discretization (3 decades of research and more is still needed)
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Nomenclature
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Numerical Instability
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Analytical vs Numerical
Solution
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Term Influences
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Upwind Scheme
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Numerical
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pwind Scheme
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Stability Criterion
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If an error exist at time t, we want errors to grow smaller with time.
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Strategies

SUDS (1976@ HYBRID (1971)
SUWDS (1976 QUICK (1979)

VSUD((1981) rdefUPWIND
Numerical Dispersion DTUD|(1993)
Blending Strategy
A high order scheme is blended
with a low order scheme Blendind Strategy Fluk Cimiters

Composite Flux Limiter

A Limiter function is applied to a flux

calculated using a high-order scheme
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Hybrid Scheme

The idea is to combine the Central and Upwind Schemes, so as to
add robustness of the Upwind scheme to the Central scheme
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Hybrid Scheme
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Boundary Condrtions



Inlet BC
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Wall BC
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