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32 0.0005883 0.0005939 —0.0000056
8 0.006292  0.006537 —0.000245
10 16 0.001246  0.001323 —0.000077
32 0.0002813 0.0003139 —0.0000326

K LB (0 -5 45 5 5 0 4 0 0 I R 22
%, ASCE ST IR R R R

{/Q[ULBM(JJ,y)_uexact(x’y)]2}1/2

[ o] v
(12)

Horr, QAERBEA WA X, upm(z, y) R GLE
T ELBM U S L E, Uexact (7, y) RAHLIE
oA PRI, R 3FIH T AELREF Re = 5,
10, WIEAE A2 IS, 16, 32 564, Wi ahik 2
FasE I, A STV B TH B 45 5 SCHR [24] 25 2R (1
XTEE. MR 3 (iR 5 — F1 ] B UL 5 3 1E 2 Fh 2%
PETR, AR SCT5 VR AR R L SCHR [24] H BOAS BE IS A
S, IR %7 AR AL B R AR T0 SOk A
I, FLAT S R R R, WT DA AR D I R 5
FC I I T AL B — R AT,

4 # %

AR T — P A T A S R, A
B JIU A lattice Boltzmann AbH /v, 1%
J7EHE T half-way J SRR oh R AU AL SRR, R
FH N AMEAE B T3 7%, %) Ladd 58 N3 H #iE 3 il 7+
PR 3L AT Tt VRN T SERR A EL S MR
LA EA R, FAAE WA 50 T o B 45 R
AR

1. 38 i X P B AR (8] Poiseuille it 1 177 AR 421,
RIS R S FEIRERT A RIF, Uk 137k E
A PR ER B B SR B R R . HAEE S T A
WS ML mE & a = 0.2, 0.3, 0.4, 0.5 % fF
T, X T %0715 Ladd 25 10 07 6 KBRS AE 1) 2
S, g R WA SR B A S m RS 2, S0 Re
()RS SE B P B 4B . Mo = 0.5 B, AL
A I8 Ji7 [A] half-way 7.

2. SIS AR T B A St (47 SUREHL. JE
SEMEI BT Re = 150 2440, [BA: F BB FE =
K, BLKGE & Re = 100, 150 5644 T,
Sem =R PH A1 280 CLL, Strouhal £, 36F T AL
J7 V2 BE A1 G A B 1 b T2 S

3. B T AR ] AN BT 4 Couette It I TE it
e, sk B E R, SCiE S5 ER AR & BRI,
BOE T AR SO VEAE AN B 21 ELaA T 1R IE AR .

4. 75} 7 i T (8] 5E % Couette 3t 11 1 B A5 40
s ERSAE S HA SRS SR XS L T, 38
UE 1AL 7 VEAE A RIS By it T 2 S B B
FEHBL.

SR UL, T8I o A RIS B SRR R, P
L% T A2 ) 22 41 2% A 0 LA, BIE T AR S
77 EL A b BRI A G ) R AT R 2R 3 R A
MIfe 71, HEAELFRI, 7T L5 EE AR
B A 7 U AL BRI — A B AR T .
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Abstract

A suitable arbitrarily complex boundary condition treatment using the lattice Boltzmann sheme is developed in
the fluid-solid coupling field. The new method is based on a half-way bounce back model. A virtual boundary layer
is built with the fluid-solid coupling, and all the properties used on the virtual boundary are inter-/extrapolated from
the surrounding nodes combining with the finite difference method. The improved method ensures that the particles
bounce the same location as that of the macro-speed sampling point, and considers the offset effect on the accuracy of
the calculated results when the actual physical borders and the grid lines do not coincide. And its scope is extended
to any static or mobile, straight or curved boundary. The processing power of the method under the classic conditions,
such as the Poiseuille flow, the flow around a circular cylinder, the Couette flow, etc. is studied. Results prove that
the theoretically calculated values agree well with the experimental data. Compared with the results published in the

literature, this method has a greater precision when the actual physical borders and gridlines do not coincide.

Keywords: lattice Boltzmann method, boundary treatment, fluid-solid coupling, virtual boundary
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