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1 Global definitions

In R, the position and velocity vectors are given by & = (x1) and v = (v1), respectively.

1.1 Discrete velocity vectors

Discrete velocity vectors and the lattice speed of sound are defined by

{ci ?:1 = ((0) ) (1) ) (_1)) )



respectively [1].
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1.2 Raw and central moments

The raw and central moments are defined by

3
Mg = Z fic;’l7
i=1
and
3
ko = Zfi(cz - ,U)a,
i=1
respectively, where a = (1) € Z! denotes a multi-index and ¢ := [¢;]".
1.3 Transformation matrix M

Matrix M, that defines macroscopic quantities (moments) p by

p = MfF,
with f = (f1, fa2, fg)T, is selected such that

B= (m(owm(l)’m(?))T’



i.e., M is given by

1.4 Equilibrium

The corresponding equilibrium raw moments are defined using the continuous Maxwell-Boltzmann distribution
function [I]
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where a € {0,1,2}. Hence, the equilibrium moments (¢ satisfy
(eq) 2 2 T
pe = (p, pv1, p(vy +cs))

2 Spatial EPDEs

2.1 SRT
2.1.1 Definitions

Collision operator C":
C(f)=w(Muc —f),
€(0,2).

2.1.2 Conservation of mass equation

0 ) 3] d; O
o4 dnle oy (240)

2
717037 _ 6ivi 8p du _ ps; [ ov;

5, Oxy 5, Oxy 2w o+ ( 2+w)2w6¢ Bz Oz + ( 2"'”)2@,5 o) T

p

Oz
5 82 57v1 92w 5,19: 8°
—24w)5 s T (P24 W), a2 T ( 24‘“)’)203;1 aggl + (12 = 12w + w?) 85534 oo, T

( c262 9
62 3 53 3
(12 — 12w 4 w?) &Lt 6‘26‘;12 (6 — 18¢2 — 6w + 6wv? — w?vi + 18c2w — 6vF + w? _302‘”2)6:;;;,5%
B B _ 2 o2 2 a2 2\ _pS 9% _ 2\ pai8E 9w
(12 — 24¢2 — 12w + 24wv} — bw?v? + 24c%w — 240? + 2w? — 3c%w )1%25f o7 + (=2 + 3w — w?) 5 gas +
_ 9\3pdivide 9w, pS;  9'wy *p pdivr o v
( 2+3w—w ) 2w3  Ot20x3? + @12w3 otox3 + @240.)3& 81 12w35t oxt T 0,

where:
[C= —36 + 60c? + 54w — 108wv] + 42w?v} + w® — 90c2w + 7207 — 20w? — 2c2w? — 3w3v] + 34c2w?

@7 784620.72’02 — 2403 —+ ?)wsviL — 720;10.) + 3003&)2 — 42(;.)21)‘1L + 6c§w v — 3c; 408 — 1O8u.)'u1 — 72'01 —+ 42w2'uf —+ 360 w + 72'01 —+ 1O8u.)'u1 —+
csw + 48cs — 3w v% =+ 21663&)’0% — 14cfw2 — 144cfv%

[Cal= 24 — 48¢? — 36w + 5dwv] — 22w?v] — w® + 72c%w — 3607 + 14w? + c2w® + 2w30T — 26c2w?



2.2 MRT
2.2.1 Definitions

Collision operator C":

C(f)=M7's () —MF),

where
S = diag(wy, w2, ws),

w1, ws,ws € (0,2).

2.2.2 Conservation of mass equation
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2.3 CLBM
2.3.1 Definitions
Collision operator C":

C(f) =K 'S (s ~ Kf),

where
S = diag(wla w2, (.U,?,),

W1, Ws,ws € (O, 2) .
Matrix K corresponds to the transformation matrix to the central moment basis defined by

K= <k<o>7k(1)’k(2))T



and is given by
1 1 1
K= —V1 1— V1 —v1 — 1
vi (1—wu)? (0 +1)

The equilibrium central moments are defined by
k(D = KM~ (e

ie.,

T
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2.3.2 Conservation of mass equation
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3 Comparison of SRT, MRT, and CLBM

3.1 Conservation of mass equation
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