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Fig. 2 Time-averaged scalar velocity
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Fig.1 Sketch of the indoor flow case
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Table 1 Simulation conditions

Item FVM-LES LBM-LES S S o
Software OpenFOAM OpenLB S 3
Sub-grid scale model | standard Smagorinsky model (C.=0.12) 007
Time discretization Euler-implicit - /

nd_ 00 05 10 15 20 25 30 00 05 1.0 15 20 25 3.0 %0 o5 10 1 . .
Space discretization 2 o_rder central - x/H x/H x/H
| difference | (c) y=0.5h (d) y=H-0.5h

I(')Iﬂtll?;f BC Velg(r:]iltfor(gnr ﬁfﬁg ebrgur;ilg ?’6 T Fig. 3 Distribution of streamwise component of time-averaged velocity

— all fun?:/ti on Bounce-back (left) and the standard deviation of fluctuating velocity (right)
Other B.C. (Spalding’s law) condition > ERNRIRIEICE VT, LBMIZFVM & RIFRISHENIZIESE L EBREZHRHBEIRTE %,

Benchmark of the lattice Boltzmann method for built wind environment (2) * KEFTE - SAFE=

Benchmark of LBM for the indoor isolated flow

Ooka Lab., and Kikumoto Lab.
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Fig. 1 Sketch of the simulation domain
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Table 1 Case Settings

Calculation  Relaxation IS
Case Name . velocity Mesh size
Method  time scheme 0
scheme ] -

LBM 02 SRT D3Q19 SRT(BGK) | D3Q19 | 0.02m (1/8 b) 00 0.15 0.30 045 060 075 090 1.1 12 13 15

LBM_01_SRT D3Q19 | | ... . | SRT(BGK) | D3Q19 |0.01m (1/16 b) B e

LBM_01 SRT_D3Q27 SRT(BGK) | D3Q27 |0.01m (1/16 b) Fig. 2 Time-averaged scalar velocity of all cases
LBM 01 MRT_ D3Q19 MRT D3Q19 [0.01m (1/16 b)

FVM_02 FVM-LES i i 0.02m (1/8 b) > BEATMRICEWLT, LBMIZFVM & RAIRARNIGEEZRNREZ b5,

Benchmark of the lattice Boltzmann method for built wind environment (3) 3/4 j(ﬂ FZo == « AR =

Benchmark of lattice Boltzmann method for the outdoor isolated flow (partl)

Ooka Lab., and Kikumoto Lab.
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Benchmark of the lattice Boltzmann method for built wind environment (3) jﬂjﬁﬁv‘v'—'ﬂ AT =

Fig. 6 Parallel computational performance
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Benchmark of lattice Boltzmann method for the outdoor isolated flow (part2)

Ooka Lab., and Kikumoto Lab.




