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Lattice Boltzmann equation

[
Relaxation time
31/>x< 1
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— Cc2Ar 2

Uy = I/O -+ I/SGS (total VISC. = ViSC. T+ )

vggs = CA*| S|

H. Kobayashi. Large eddy simulation of magneto hydrodynamic turbulent channel flows
with local subgrid-scale model based on coherent structures. Physics of Fluids, 2006

f..k(x -+ CzjkAt’ t + Ar) =fijk(xa 1) + Qi{k(x’ /)

Kolmogorov's theory
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N.Onodera, Y.ldomura, et al , “Fuel debris’ air cooling analysis using a lattice Boltzmann method”, Proceedings of the 27th International Conference on

Nuclear Engineering, (May 2019)
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Drag coefficient (=0.1)

One-sided plant-area density (PAD=0.1), m2 m-3

ref: Large-Eddy Simulation Comparison of Neutral Flow Over a Canopy: Sensitivities to Physical and
Numerical Conditions, and Similarity to Other Representations, Boundary-Layer Meteorol, (2017)
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PERFORMANCE

ABCl (NVIDIAV100) vs TSUBAME3.0 (NVIDIA P100)

# of GPUs : 256
Resolution : Tm3 ~ 4m3
R o S S Region : 5,120 x 5,120 x 896 m3

Weaksc:alablllty(4 256 GPUS) ABCI vsTSUBAME3

—== Scaling(ABCI)
® T3 e Performance : 173,905 MLUPS

1.57x faster than T3@196GPUs

-
o
Ul

AMR lv. # of cells/ proc cells/ procs (x10¢)
0 80 x 80 x 128 0.82
( 160 x 160 x 128 3.28
2 320 x 320 x 128 13.11

MLUPS
(mega lattice update per second)

103

Number of processes e zds s
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Oklahoma City
Reference. Final report for the joint urban 2003 atmospheric dispersion study in Oklahoma city:
cipation. Oct 2005.
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VALIDATIONS
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VALIDATION

FactorN ©: 39 - R REEDHEE X v/ E—TETILE LR FREREEICH T 2KEFHE

Mean concentration Max concentration

Input data
FAC?2 FACS FAC10 FAC?2 FACS FAC10
Plant 2m 71% 92% 96% 71% 96% 100%
Plant 4m 71% 88% 88% 67% 83% 88%
No ;“’de' 17% 75% 88% 54% 83% 88%

m

N del

°;“r: y 8% 38% 88% 54% 79% 88%
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