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C, = discrete lattice velocity
Cs=  Speed of sound in Lattice scale
F.= External force in direction of lattice velocity

f -'= Equilibrium distribution.
g, = Acceleration due to gravity,
K =  Thermal conductivity

Nu,, = Average Nusselt number

Nu = Mean Nusselt number

Nu, , Nu, = Local Nusselt number along surfaces

Pr=  Prandtl number

r= dimensionless radial position
R= radial coordinate
= radius ratio

R ; Ry=radii of the inner and outer cylinders, respesdiv

Ra= Rayleigh number

T,=  Hottemperature
T.,=  Cold temperature
T,=  bulk temperature

u,v = Horizontal and vertical components of velocity

Wk = Weighting factor

Greek symbols

[ = Thermal expansion coefficient
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Lattice time step
eccentricity

Density

annulus gap width ratio

Lattice relaxation time

Molecular viscosity

tangential direction
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! Gap width ratio
2 Differential velocity ratio
3 Eccentricity
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! Traditional computational fluid dynamics methods
2 Ensemble-Average
3 Multi-Scale
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! Lattice Gas Cellular Automata
2 Streaming
3 Collision
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! Scatter Rules

2 Frisch, Hasslacher And Pomeau

% Non-Galelian invariance

4 Frisch, D’humiéres And Hasslacher
® Mcnhamara And Zanetti

¢ Fermi-Dirac

" Higuera And Jiménez

8 Bhatnagar-Gross-Krook, (Bgk) 1954
9 Strongly reduced velocity
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! Lattice gas cellular automata (LGCA)
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! Liouville
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