©
2018 2022

Numerical simulation of dust explosion phenomena on actual scale
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Large eddy-simulation LES
LES

In this study, a three-dimensional numerical simulation was carried out
assuming a coal dust explosion using a simple rectangular domain. As a result, it was found that
unsteady flow field analysis by large eddy-simulation (LES) for combustion field and accurate
particle tracking are important. However, when applying this calculation method to phenomena on an
engineering scale, the analysis became difficult because of the increase in computational cost due
to the implementation of LES and combustion reaction analysis in a large-scale three-dimensional
combustion field. Therefore, suppression of computational cost is a future issue.
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Fig. 1. Schematics of computational domain and particles.

FENT R RITR T HBO—F0NFHH N THD L5 RffSHERHRETH Y . K112 O %277,
FERORE ZFIET 0 FHIZ300 mm, &S () HFABILOEITE (2) HFHAIZ 8 mm & L,
0 mm < x <25 mm OFEEIC AN T,=300 K Ok -4 T & LICEET 5, £7-. x STk
FICB T BIENORFZ <20, 25 mm <x < 100 mm |23y 7 7 (&2 3% e+ 5, HEK
IXEARZA S H— RS L& L. 0mm <x <25mm OFEBOKEFFREIZS J7HEIZ 0.1 mm O &
T 5, FHA%IL CHYZER DO TIRAR (M&EEK06) &L, BEIXT,=300K, #IHETIP=03
MPa &9 %, FHEAHIZ 0mm <x <2 mm OFEIRICB WV CEKAIEEZ 1500 K IZHETHZ LT
HAZFKL, x EFA~NEKRRPMERET 5, fHHESMEE LTI, i oES 2 EE L5 E
EMEL LT A D 2 r— R LT D AFHRICIIIERE SRS 7 A ARSI = — R FrontFlow/red (extended
by CRIEPI, Kyoto Univ. and NuFD) 7% F\ %,

4. WFFEECR

B 2 (2 Bk OEB) 2 AR L7255 0, X 3 (S0 SR OS2 B8 L7856 Ok
RIS B FEE O A AR OB A ORE RS 2~ 3, RERNEE KBHEA D D O FRiE I
WzRd, REEZZET 52 L0k 0, FEAE S 7O O ANk - E8) 2 HE40 L
AL L TOTNOBAKICBNTHRELS ERLTWAEZ ER00 5D, £, KR
ORI RN S | KT EI A EET 5 2 LIS K VEHEHENMERT S 2L b5, Fi-,
WFHOBEITBNT S & & 7 MBEREAT T OWEEN & S T & ik L <V E 2R~
DX, ABFIE TITEERNICHIEASRF 2R L TR0 | @ S H IO HIIZ BV TE U D800 DO 7%
BEWC L DBMRENRE LN EEZOND, MAESEZEE L LA L ER LSS L
DFEFIL, AFFEROFMETICBW T, KFEBZ2EE T2 2 Lk, BRSNS S0
ARG KR FIROMRI A28 L 0 Fii~L kS, b FES 28R L725A & i L
T, KREEOY BB ERIREHICELS oz lzdb EEZ NS,



10 mm t=5ms 10 mm {(=5ms

(=T7ms t=7ms

{=8ms {=8ms

Fig. 2. Time series of gas temperature distribution  Fig. 3. Time series of gas temperature distribution
without particle moving. with particle moving.
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