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Lattice Boltzmann Simulation of Crystallization Fouling on
Microchannel Heated Surface
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Abstract: Aiming at the problem that the existing fouling crystallization deposition model cannot effec-
tively simulate the real fouling growth, a mathematical model coupling with multi-physical fields that em-
bedded the crystallization deposition dynamics model was established. Based on lattice Boltzmann method
and finite difference method, the near-wall mass concentration distribution of the deposition solute and
fouling growth process on the non-isothermal heated surface of microchannel were simulated. The effects
of flow velocity, wall temperature and mass concentration of the deposition solute on fouling crystallization
deposition on microchannel heated surface were studied. The results show that the flow velocity and wall
temperature have different effects on the mass concentration distribution of the deposition solute near the
wall at the initial deposition time. As the fouling keeps growing, the crystallization deposition rate on the
fouling-fluid interface decreases gradually. The effect of mass concentration of the deposition solute on
fouling thermal resistance is more significant than flow rate.
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Fig. 1 General framework of fouling deposition model
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