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WFZERC R OMEEE  (Z30) : To reduce diesel particles, a diesel particulate filter (DPF) has
been developed for the after—treatment of exhaust gas. Since the filter would be plugged
with particles to cause an increase of filter back—pressure, filter regeneration process
is needed. In this study, we simulate the flow in DPF by the lattice Boltzmann method
(LBM). Here, the real filter is used in the simulation. The inner structure of the filter
sample is scanned by a 3D X-ray CT technique. Especially, to consider the heat transfer
to the solid wall of the filter, the equation of heat conduction was solved, simultaneously.

That is, the approach for the simulation of gas—solid flow was presented.
AAFRTEHA
(SHEAL - 1)
[ERE5 MRt & &t
2008 4 1, 900, 000 570, 000 2,470, 000
2009 4 800, 000 240, 000 1, 040, 000
2010 )% 900, 000 270, 000 1,170, 000
LG 3, 600, 000 1, 080, 000 4, 680, 000
WMot orE . T
Bt o058 - E - By - BV
F—U—FK: YIal—var, T4—EMERK T, BIRLVY <k BMRE, %

1. WFFEBRAE 4 IO 5t

AR, & ETTF 4 — B ILEO MR T (PM)
R D PR T AL A R ST E T
D, T T, PERH ADBMELEMRE LTT
4 — BRI R 7 ¢ v 2 —(DPF) A B %%
SNz, UV UBRBEOUGE BITDILTN D
N, ZHUZ LD PM HEHEOBIZ X R A
HY, DPF OfFHNARAIRTHD.
FA4—BNVHEIIT A NE— 2L L5
A, TR Sz PM & iy £ 721X KL
BERED - BREL, 7ANX—ZFHAT HLEEN

»H%5. PM % DPF [ZHET 5 Z & idbbim
RO THDHMN, PM it L7= DPF #Z%4
CEmWEEEERF > CTHAT S Z LiiEn»
20 ORESENTFET D, HAEFBEITER
b — X =R kxR HIEPREIN TS,
BRI, EBRICK D7 0 VX2 —NESOfENT
DR 72728, WEOBSR %2+ 2829 %
T EDTETWR,

2. MFEO B/



INFETIZHEAIT, BrRALrYy < ik
(Lattice Boltzmann Method, LBM) % >
T, DPF AN T OREEEZ a2
L—ya SR BHEL, PEU A D% ALE
BAERG Lz, 7272 LiEkoEeT v CiE, HE
R[RAADKADO K ZffE, FEHATHL 7 14V
2 —DWNEBIZIRNT L TR, LU S
EEL, T90RETHZEICL Y EmIRE 2
0, KJHLLERO T 4 V& = NE~D
BN EE L e DA REER S D .

F ZCAHIZETIX, LBM 12X 0 &SFE% iR
Bri, EEEBNCBRE SR E R Z & T,
Hke i EC DPF 24878 L7 g7 A D& Lei
PEAHL EMHOERBEE LTHY Z LI
L7z, SEfia—Y =94 b7 4 V2 —0DWN
WA XA CTIRICE WML, 74X
—NE D WAL UG & fat L7z

3. WDk

SHRIIHE R = 1B FDTTRERT L
7-. LBM Ti, {RARRI DIk & E220 5
NEMNTT 5. RiFOSMBEEIE, 1 EE A
Ty T U2 oA BEd 5 i i
L, 2R L0 S A ~FEFN T 5 2%
FRICK VRS, MHEET, H—fEMRERT
D A G = 5 TR & T o (PR 20 I M N L
gk LCuw% (BGK #TfEl). 7 4 V& —NERT
WEFRIEA/ N E L, BREEIC X BIEE BRSO
BEEITER X 5720, HEMMOET L
ThHIENTKRT 20K E b &2
EHRE L7z,

AENE, HERHAFDOPM & LT D
BEB L. TTOMGHEEL Lee 5D —EX
Islc Lk oskdi=. 72720, 99087 4 0%
—PNIZHERE 92 2 S IEBIE L TR0,

WICEAROH BT EICHOWTIAT 5. 4
LB O 7 ¢ V& — Feb SR~ 2 1%
HEET LD, LFIORTERE RO
iz, T LKMo -RLY <
AEOENT & FRIRFIZ T2 9. OB, 741
S —DE, BMRER, B OMNLEICR
A0, SEFa—Y =T b7 4V F—DY)
PEA 2 7=,

X 1 IZARFHE CHW -8R 2 R
O X X% 0. 40mm(X) X 0. 04mm (Y)
0.04mm (Z) & L, ¥7HITZnEh 401, 41,
41 ThHD. 7 4 F — X et b B E
L, ZTORIRICHERMZ2#% 7. FHHESE
L, 74— EfiE (Ao n) ko3
ZE VIEHER T A (GREE 400°C) Z2 —kEICHR
AEHES., ADTORAEETL 1.0m/s & L
7=, PERH A DML, AR TR 10%,
EHE90%EL, MATHTTOEESFET
0.001, 0.01, 0.05 ®35fkL Li-. BEHRE
R, AR THRAESR, ETOREEZTRY 72
LEREL, HOIZHBREERE L.

g={10}

L
X

B GRS AEE

4. WFIEEE

ST XM CTHEICIVEONET 4 —F
VT 4 VE—DEEE K 21T, FEE R,
BEXR A A% DPF DOEER FRT 5 H W% X il
(Fnm), ZNICEE R FAICERERY
fihe 7 @zl o> TS, REEEIE 1 un/pix
ThY, 74 NVF—DREEO—FHZ R L TV
5. RKEIOBEAR TR LIZEKEO T 4 X%,
0.4mm(X) X 0.4mm(Y) X 0.2mm(Z) T 5.
S ZERRRITR 0.4 TH Y, FTONWICE £
N FEREAEEND DHEFVNHEICE B X
HNTWA.

X2 Xi#CTECLYELNT- DPF

9, EREEHOHEEZITo 72, SlElx%
Lllma—Y T4 R 7 4 E—IE, HHENC
M OEINGFETDHZILEDOET I v o
ThHoHA, M2 ORLEXIICHEIIZT 4



IV H—BRORE—F LW T RN,
FPIFRBEORNZFHE LT, mnFHicon
TR L7z, X 3IZHin G m oL & T
NOG5FZRT. ZEN Y2 Wi o F4E
THY, OO ZEREBLRLTWNS., =
nicks L, 742 —DOZERBENBETHIIC
EL, MANKELSEB(ELTWAEZ Db
N5, Flo, —HTHRENIEFITHRS 8- T
WAHT=®, HENRKE S, RFEIE
LT DZ Enbnotz.

0 100 200 300 400
X (um)
18 : : : 12

porosity

0 100 200 300 400
X (e m)
X3 Wi EITIDS

WA, 1557 BRI % S LR DI
st HRBATH D Ergun OR L ik L7-.
ZORER, HEBRE/ARBRAICLS—E&LT
BY, SEIO XS eV EERE A2
ATYH, ZIKRFNAHE TE WS Z L%
MR L7z,

WIS, BREEGRHE 2 TR 2~ T, X
41F, 74 NF—DOFEMNEORENET
LS ERLERTH D, FHHEBBEN S O
WS Z N FH 0.0l us, 0.33 us, 10 u
s BOWRENZRLTEBY, +4FOEESD
L 0.06 ThD. T OBREEICE V&M E
EHTHD 7 4 VX —OIREN EFH LT
SEETFRbhd. ZO% o R AR
5L, KA EEMOEAMOBENFE CIZRD,
BRI T 4V H —NEBOIREE S —FEIZ 72
LT EDDroT.

K4 740 —NEHOREDH, (@ R4
0.01ps, (b) F#%1 0.33 us, (€) W%l 10us

I 5T, TR L UG IZ OV TN
7=, TNETNDSHi%E 3R TR LIZRER %
X ST I OB EIFEIL0.05 THD.
FHEBAME S+ IR ARE L, EWICe
STFEREZRLTWVD., Zhickbd &, 79
DT 4 VH—NEBICAD ERBITREEL, 12
FENREAD L TWBEEF2RbnE. —F, Mk
HEX 74— A OffiED LRETE
VMEZ R LT, F2, MATOITTREZE
ILERTEHEEZToT2E A, 74V E—N
Ol EE, WAT 29I 0.001,
0.01,0.05 DAL, T FH 489°C, 773°C,
1902°C L 72072, LER-T, MATAHTT
BRENREIEE, 74 F—OWNENER L
R0, BEHADBMEMEESND Z LD
Mot

DL EMHERT LD, RT AT DT
TEEALZLTESET T AV E—NEBOTT
WEZFHZ. ISk, TR EORE
BRBEL CWVDMIOWTHES L. TORER
AT DTTIREN 0.05 DS, 74K
—NESCIEET DT T o RIZ6 BIRRETH
Stz LeNo THBIOFHESLMETIE, 74
A —H B W TR DT 328 4 HIfR
EhHDI ENbNoT. BN R4/ 8
HELTE, 79930874057 —ICiET 58]
SHEEBLTWRWNWI ERETFOHNS. &5
(2, A WD 2 B2k D T OBREEE N
Wz, e AOBMIERKESINDLI LD LA
bns.

AR TRE LIZFIEICEID I 21—
varETHIZ LTk, T4 Z—HNET
DA ARENLYEEICHETE D, 4
%, EBREIIal—arbAAISErm
IR T 4 NV HF —BIFEMNAIRE & 72 D, PM ALER



B DA% OUEDPHFTE S,

HES —— .
0 1.1324E5
z We (kg/m’s)

5 JIREE L SOSEE DS

5. ERRERLE
(BFFEAREEE . WFZE 003 M ONHLEERFZE 3 12
=GN

UEEamsa) GG 3 1)

@O K. Yamamoto, M. Nakamura, and H.
Yamashita, Simulation on Flow and
Heat Transfer in Diesel Particulate
Filter, ASME Journal of Heat Transfer,
A, Vol133, 2011, 1-6

@ K. Yamamoto, and M.  Nakamura,
Simulation on Gas-Solid Flow with Heat
Transfer in Diesel Particulate Filter,
18th Int. Conference on the Discrete
Simulation of Fluid Dynamics, ##if,
2009, Book of Abstract.1-2 ~_X—3

® K. Yamamoto, M. Nakamura, and H.
Yamashita, Simulation on Flow and Heat
Transfer in Diesel Particulate Filter,
Proc. 2nd Thermal Issues in
Emerging Technologies, #ZiA, 2008,
245-250.

(FaFRE] G 41F)

@O K. Yamamoto, Simulation on Catalytic

Reaction in Diesel Particulate Filter,
Research Seminar in Max-Planck-Gesell
schaft, 2010 £ 5 H 25 H, Berlin,
Germany.

@ TFHERR, [WAFEL, DPF WOREE T
FIRIGE D [ G RCARHT, 27 47 [BIRRBES
AU T L, 20094 12 A 4 H, JbifFEE.

@ HHER, [WAFGL, DPF WOIREL LK
HE DI B FAEAT, 55 20 [BIARERT o o
R A, 20094E9 A 3 H, FEFGHKE
().

@ JAFNGL, THRIER, LTESE, T —
BT 4 F—NOARE & BRIGE RO O [
ROEFCRENT, 55 46 FRBES VAR T 4,
2008 4 12 H 3 H, 5L 7 /L (LR .

6. WFITALAE

(D) WFgEfFRE

WA FngL (YAMAMOTO KAZUHIRO)

A RREE « KEFERE T2 g Rl « e
7535 60283488

Q) WrFenE 7L

(3) HHENIES 7oL



