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Fokker-Planck Solution Algorithm
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Fokker-Planck Solution Algorithm
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Estimation of Statistical Moments
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Estimation of Statistical Moments
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Particle Evolution
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Particle Evolution
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Derivation of New Particle Evolution Scheme
(up to 2nd moments)
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Derivation of New Particle Evolution Scheme
(up to 2nd moments)
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Derivation of New Particle Evolution Scheme
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Validation of the Exact Scheme

internal energy:
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Derivation of New Particle Evolution Scheme
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Derivation of New Particle Evolution Scheme
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Validation of the Exact Scheme
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Validation of the Exact Scheme
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Validation of the Exact Scheme
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Knudsen Paradox
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Flow Around a Cylinder

10 particles / cell
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Flow Around a Cylinder
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Flow Around a Cylinder
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Performance

Flow around cylinder (Kn = 0.1):Knudsen paradox (Kn=5.1157):
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Knudsen Paradox
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Knudsen Paradox
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Kn=0.2

Results with a Cubic Model
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Results with a Cubic Model
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Kn=1

Results with a Cubic Model



Results with a Cubic Model
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Kn=2
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Multiscale Modeling Framework

Continuum: Particles:

...   

...   
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• Fokker-Planck collision operator for monatomic gas flow

• G ood prediction of Knudsen paradox

• “Exact” particle integration scheme allows for large time steps

• Efficient solution algorithm

• Hybrid framework for multiscale modeling

• Prandtl number problem

• Further validation with Boltzmann and experiments

Conclusion


