Increasing viscosity ——»

Fluid Simulations for Undergraduates

Dan Schroeder, Weber State University, physics.weber.edu/schroeder/fluids

Interactive exploration How it works
and numerical experiments (Lattice-Boltzmann algorithm)
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« Discretize two-dimensional space with a square lattice.
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Flow — p * From these we can compute total density p and macroscopic flow velocity :
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Re=a0) * To model thermal velocities (¥), discretize the Boltzmann distribution. Weights are determined by
equating moments, up to 4t order, of the continuous and discrete distributions.
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Spoiler stops Plug into Boltzmann distribution and expand to second order in % to obtain equilibrium densities:
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* The algorithm is simply to alternate these collisions with “streaming” in which the molecules move into
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examples, and references. Enjoy!

@ Ciruiar, w=15, high ros Flow — -
0.00 ( {
T m wm w w0 w0 w0 ¢ N \'v )

Reynolds number =

=
E
n




