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LBM simulation of microparticle brownian motion based on the
energy equipartition principle
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Abstract; This paper built a dynamic model for the simulation of micro-particles Brownian motion, which combined
the lattice Boltzmann method(LLBM) and a Ghost Fluid / Link-bounce-back boundary scheme. Without the addition
of the energy equation, the Brownian force in the Langevin equation was directly corrected by the energy
equipartition principle. With the premise of ensuring the accuracy and reducing the compressibility of error, this
means greatly reduced the price of computation relative to fluctuation LB method. The article simulated a Brownian
motion of two-dimensional circular particle and three-dimensional spherical particles. The results showed that the
translational temperature and rotational temperature of micro-particle motion using the method could satisfy stable
thermal equilibrium, and agree with the temperature of surrounding fluid eventually. The mean square
displacement of the particle motion and the observation time interval satisfied the Einstein relation. The method

was proved to be reasonable and practicable.
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