B

)3 5)glis
145190 (wigo

dolilad

VWAS/+ V)Y allie
VWAS/o¥/¥e callie 5 pds

039 (Slwlone S lw Spolizs mlio g Jgof
(LBM)

Gntih) oo 8 SyE ol et

& Gl ol el uSpiwl 4ol Yol oy oS Ados o 299 pus kol sy o oMol 315 oKl o 5,587
bl ] kige 5 pple )0 o Sl )3 oo G 240 (slads, o

DB gl Bl 2 48)S Cypo Slsys 4 dinw Lo ydg) I S o o iren g 35 il o3l b o
S0t 5 dessi ) (5 Slagsiny b o] Glher Sl priime Shites pins L TrAaTA
EYobo ghotiwl 13 Jlaw (Siwge 1648 AiS 0 L] o (clo 9, b din), o sh.ghorbanifar @ iau-astara.ac.ir

e g0 ) o yNE 9 STlo (clojio, (olivody yo |y Yoo (] uSpiwh 4l
Ailgi pai 5 0l )5 Gl b dgdome hwlro SV Solips o (sla 3,

D s by gl bliT  Syme dllio ] s iled Jloo ]y S filuse
gy 5 ol gjo oo )3 ] o Glhe &5 Casl (Flaslxo &Y s Kol
2 sy i b I (gplews Ll o il 9 o (A Cpdgdee Jlw
oieols) plodly b)) Jlae jl (g b g a0 iy |y 5T b

LBM cgj0 wlio o luslxe &Vl Sialiyd 16005 (sla05lg

Basics and Concepts Modern CFD
(LBM)

Due to the complex nonlinear nature of Navier Stokes equations,
theyhave not yet been fully solved ad hencethe role of classical CFD
methods have become more highlighted. Using numerical methods, we
can discretise nonlinear partial differential equations and change them
into linear algebraic equations thatcan be solved via classical methods
in a very straight forward manner. In these approaches, also each
method suffers some limitations which areimposed on it during its
derivation, so inorder to cover the weaknesses and shortcomings of
these methods, many scientists and researchers try to improvethem or
invent new methods. Continuum assumption,being created during
NavierStokes equations derivation, is an extreme limitation for
classical CFD methods which puts them in the macro-scale category.
The goal of this paper is to introduce the strengths of a modern CFD
method which is a mesoscale method that can easily cover most
shortcomingsof the macroscale approachesand can handle a wide
range of problems satisfactorily.
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The Boltzmann Equation
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9. Molecular Dynamics

10. Direct Simulation Monte Carlo

11. Dissipative Molecular Dynamics
12. Smoothed Particle Hydrodynamics
13. Lattice Boltzmann Method

14. Boltzmann Transport Equation
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1. Navier-Stokes Equations

2. Computational Fluid Dynamics

3. Relativistic Velocities

4. Knudsen

5. Spalding

6. Reynolds Averaged Navier—Stokes Equations
7. Large Eddy Simulation

8. Direct Numerical Simulation
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19. Harris (1971)

20. Bhatangar, Gross and Krook
21. Maxwell-Boltzmann

22. Single Relaxation Time
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[f’ +E-V]f(x.i,t1=—%[f—f")

Velocity Discretized BTE-BGK Via Hermite Polinomials

[§+ co¥ }I}ll;ﬂ =‘%|-__ﬂ 'f]

|ﬁscretizaﬁanh Space & mnemuauyommm|

LBM-BGK-FDM

f{x+eAtt+At)=f(xt)- %[f,(x,t)—fl."n:x,tj]

[FILBM 5 Ly /i o W gjlwadlu digy —0 JSWi

25. Collision
26. Streaming
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