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Asymptotic hypothesis

Partial differential equations
W =T1+ AtTy + A2 T3 + A3 T4+ O(AtY)
[j: vector obtained after j space derivations
of the conserved moments W
and the equilibrium vector ®(W).

Non-Conserved moments:
Y = O(W)+ STHAL O + A &y + At d3) + O(AL?)

®; analogous to ['; but not with the same dimension!



Main result: explicitation of the vectors I'; and ®;

W =T1 + AtTy + At* T3 4+ A3 T, + O(AtY)
Y = 0(W)+ STHAt O + AP &, + At d3) + O(At?)
=AW+ B®(W)
;= CW+DO(W)— do(W).I'y
[, =BX®; with ¥ the Hénon matrix: £=5"1—11
Notations: ;= d®(W).T;
Py = d2W(W).(Tq, M) + dW(W).dl(W). T,
= d(dW(W).T1).Ty
Py =DTd; — 7, — ¥ ddy.Ny
I3 = BZ¢2+%Bd¢1.F1—%Bg¢1
O3 =DY by — 73— ddy.l, — X dd,.ly
+2 D dd1.My — & Dy by — 5 0201y
M4 =BE®3— 1B P+ tBD,Z®1+ LABD,
—1B(dy1.M2+ dy2.l1) — 1 BX 9?01



Survey

o Compact iteration of lattice Boltzmann schemes
o Block decomposition of the moment-velocity operator matrix

o Asymptotic expansion of the equivalent partial differential
equations and of the non conserved moments

o Explicitation of the coefficients up to order 4
with less than 7 terms

o Intensive use of differential calculus

o Validation of the nonlinear expansion for fluid flow
and thermal problems up the the order 3

o Simplified formulae in the linear case

o Validation of the linear expansion
for the fluid flow D2Q9 scheme
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