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1.1 Background
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Micro, mesoand macroscopic models and equations
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1.1 Background

Microscopic models require huge computational resources.
(1mol, 6.02*1G3)

Macroscopic models cannot provide underlying details.

Chang-Lin Tien (Microscale Thermophysical Engineering: 1997,
1: 71~84)
(19352002, ™ president of UC Berkeley, 199€1997)

Many physical phenomenaand engineering problems may have
their origins at molecular scales although they needto interface
with the macroscopicor i h u macuales The difficulty arisesin
bridging the results of thesemodelsacrossthe span of length and
time scales The lattice Boltzmann method attempts to bridge
this gap. /
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Mesoscopicscale

What is mesoscop scaleé Mesoscalé ?

The scale betweemicroscaleand macroscale
Proposed byVanKampen 1981.

The size of this scale is comparable to theacroscale yet lots of
transport phenomena which we thought only take place at the
microscalealso can be observed at this scale.

Serve as a bridge between the gas wiicroscaleand macroscalé
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1.1 Background

The lattice Boltzmann method has been adopted for flow and
transport phenomena in a wide range of scientific and

engineering problem, especially for porous media flow and
multiphase flow

Porous flow

Li Chen, et al, Scientific reports,2015
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1.1 Background
Multiphase flow
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Li Chen, et al, IJHMT, 2014
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Reactive transport
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1.1 Background
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