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Quasi-equilibrium Lattice Boltzmann model (QELBM) has been developed in order to get stable solution at high
Reynolds number flow simulation in recent years. Since QELBM uses only two relaxation times to stable the
calculation, the algorithm is simpler than Multi-Relaxation Time model (MRT), which is the model often used to stable
the solution, and 13 velocity model for 3-dimensional calculation, which cannot introduce in Entropic Lattice
Boltzmann model, can be used. However, the Application of QELBM for 3-dimensonal flow has not been done yet,
thus the detail of the advantage of QELBM for other methods is not known. In this study, we applied QELBM to flow
in a duct with square cross section at Reynolds number Re = 100, and investigated the stability, accuracy and
computational effort by comparing with theoretical solution and 13 velocity MRT. As a result, it was found that
QELBM can efficiently calculate the flow without losing the computational stability and accuracy.
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Fig.1 Definition of the computational geometry.

Fig.2 Definition of the velocity of D3Q13 model.

¥ 25 ABERAENEL VRO I L
D12-2

3. FtE#R
3—1 FEOREH

HEDOLENAEFID DI, £112U=005 @%Amﬂﬁiﬁ
RIS HNDEK Re ;ﬁ%ﬂ“ FAITHR DT, R UK+
FHED 13 3HED MRT OFER LI CORT. RLIDRT LI
FHROZEMT QELBM O MEN TS, ZOFERITES O
BolifTo72 3 IRt BT 1 OO L B @ TH Y,
ZOFKE LT, HAEROEENEZ HND. LML, QELBM
X MRT CIZHMBEZRF ORI A=A NEENTND T LD,
BRI AT 5 T2 DI, TG OB E RS HLENHS.

Table 1 Maximum Reynolds number required obtaining stable solution
Number of Grid QELBM (D3Q13) MRT (D3Q13)
255X15X15 500 300
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Fig. 3 \elocity profile at different position in flow direction ((z/H = 0).
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Fig.4 Mass flow rate profile at different position in flow direction
(zH=0).
Table 2 Comparison of CPU time  (Number of time step = 1.0 < 10°)
QELBM (D3Q13) MRT (D3Q13)
CPUtime [sec] 587X 10° 1.02x10*
Ratio 1.00 175
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