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2. Lattice Boltzmann Method

2.1 LBM 7H8e

M HY CHEE |f2t2 AR (The finite element method; FEM)2 1956 H Tuner et al.

6 L=
SUHAS HZo0] Y ofd, KNGS o4t
7

7t H83om, 1960 ALHO= O 5|

= 7t% Z8sr HA o=z Xt2[ofd SR

CESE H| =3 AlZ]0] A70E SRR B (The finite difference method; FDM) €A &
Host &2 &7 /St ALE (UL

1980 H0l= |F3HHI X & (The finite volume method; FVM)O| Imperial College Of A
LR = B2 2 Y ES A7 Qs 2SR/ E B2 70 E SHUC
O Reotead, RXEE 2 FIAE2 R 7HX 9 Xo|EES M2
St Hoh HAoZ NHEN AMMAE RES| AFEE| L RULCE

Jd2[1 1988 H McNamara 2t Zanetti = The lattice gas cellular automata & 7|t

ot AXE X0 (The lattice Boltzmann method; LBM)= XM QtSHRLCH 1

oz H k=1
LBM 2 FHIASH ZHE2 sHAMSt= 01 2ot jetez2 UHMSIAULH LBM 2
Xt 20 o 7h w2 HHS SFRAL CHEEHO| 2K HEE[QUACH 22[2 O] CHsH
T2 A7t TASO|CH[5]

7|F Q| MR M A (The computational fluid dynamics method; CFD) = U4|O[H| 0f-
254 SFAR2 HEY, 23T 2|1 o|X] 2&0 i 2 S 57| 2/5Ho
LE, 24 s HEHZ oLtz SIRICH F, HMY HOZ HHAES 7| {510
HM™ it @Aoz Xetor £ B AAME S ZAXIE F#ot Ao[Ct HHH
LBM 2| 42 RHE =2 LXAS0| FOT AXo| &Hekg mel 20X1 SX=
ElZ X[2Sto A 4tSh= 2 O|CE MEtA LBM 2 2&r==(The explicit function)2l
YEI2 E|O{RUCD Mzteh = QUCH S=1 20K 82 IAF2E O|F0X|
M Ol & ¥WE AMO| 8olghE 2|D|otot,

LBM O] 7+l = CHE FE2 220l ZAXAS 71 Oy 52 81, 832t
22 & TO|et Zo| 0 &t A0 st 7|E2 CFD M3 BEHFH & (The
Face tracing method)0| 7| 2X 22 EHK {iCt= ZAO|Ct[6]



2.2 LBM 0|2
221 £=Al

Ct=o| A= O|ROT EZEE7F ?IKlr, S= ¢, AMlZHt oA EXE I Of
T f(re, )2 BASHLH IFH FO| 23f dtAlZE 0|22 /X2 SE=
St E f(r+cdt,c, Fdt, t +dt) 2| HEHZ ENY ZO|Ct O|E ZAtst A
2.11F ZrCt.

Figure 2.1 Particle positon and velocity vector change by external force F
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Abstract

The Lattice Boltzmann Method is an approach to fluid dynamics as particles
movement according to special lattice with distribution function. LBM is easy to
explicit and parallelize to compute compare with the computational fluid dynamics
what solve Navier-Stokes equation.

The cavitation is a cavity caused by density differences in fluid. Cavitation collapse
generates high pressure-micro bubble jet what is an big issue in Industrial field where
linked with fluid including naval architecture and ocean engineering.

This paper will introduce the LBM and analysis for 2D single bubble cavity simulation

by various distance differences near solid boundary.
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