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conclusion

analysis of multiple relaxation times lattice Boltzmann schemes
with the Taylor expansion method and the ABCD approach:
generalization of the Chapman Enskog methodology

inverse problem for Navier Stokes  ®(W) =7, S=7

isothermal Navier Stokes
D3Q27 has a discrepancy for isothermal Navier Stokes

D3Q27-2 available for isothermal Navier Stokes

thermal Navier Stokes
we must impose v = z—‘v’ =2 (2d), v =2 (3d)
and a Prandtl number satisfying Pr=1

stability not been studied

exact solution of cosine advection operator with Fourier series

be careful with the initialization order !

coherent convergence order for finite time evolution



formal calculus with SageMath

SDaE.

SageMath: free open-source mathematics software system
licensed under the GNU General Public License.
www.sagemath.org

FD, zenodo deposit of the “abcd-ns” software, version v0, in French,
doi:10.5281 /zenodo.6685127, june 2022.



references

FD, “Equivalent partial differential equations of a lattice
Boltzmann scheme”, Computers and Mathematics with
Applications, volume 55, pages 1441-1449, 2008.

FD, “Nonlinear fourth order Taylor expansion of lattice Boltzmann
schemes”, Asymptotic Analysis, volume 127, pages 297-337, 2022.

FD and Pierre Lallemand, “On single distribution lattice
Boltzmann schemes for the approximation of Navier Stokes
equations”, Communications in Computational Physics, volume 34,
pages 613-671, 2023.

FD, Bruce M. Boghosian, Pierre Lallemand, “General fourth-order
Chapman-Enskog expansion of lattice Boltzmann schemes”,
Computers and Fluids, volume 266, article 106036 (11 pages), 2023.

Bruce M. Boghosian, FD, Pierre Lallemand, “Numerical
approximations of a lattice Boltzmann scheme with a family of
partial differential equations”, arxiv-2403.19231, submitted, 2024.



thank you for your attention!




