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Properties of Turbulent Premixed Combustion based on DNS database
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A fully developed stationary wrinkled flame is obtained by DNS in a homogenious isotropic turbulent flow. The
calculation domain is 8 mm x 4 mm x 4 mm and the number of grid points is 512 x 128 x 128. Turbulent fluctuations
generally increase in the flame region, but streamwise component increases more than transversal components. This
results in generation of anisotropic turbulence in the flame region. After combustion, the transversal components of
turbulent fluctuation decay rapidly due to the dilatation and the increase of kinematic viscosity. However, streamwise
component does not decay so much and has a value larger than before combustion. The stream lines are curved
outside where the flame is convex to the burned gas. As a result, a shear flow similar to a wake is produced. This

local shear flows can generate anisotropic turbulence.

1. IIC®BIC
EHELIIINETIT, AT D —EHEELR S &2
THFREKKED DNS Z#fTo> TELN?, ILRFRES
KRS THDICRELZREBICESTHE ST, ELRTFEAR
BEDETY VT ETIICRMETESL T —F RX—= ATk
Mofz. T IT, RNFROEEEE O K &A% b
O/ EDFELEBEOHEEZITY, EFRFEOFHEZ2ET
aREE L, THORRELEEETIARTREAAKEES
ZEMTER., ARTIE, ALRFESARICLDEANDIE
SHVEDEREREIC DN THET 5.

2. BE>Zab— 3k
2. 1 E@AES
AR T, EMEME, BEBIUORAKICEEZE L=
RIEDOFHRNGELUTOREEZH NTHEHERMES I 2L —
a>rlrz.
() RIS —BARa# RIS & L, bRt id Arrhenius O
IZHES.
(2) IRFEREERR,  Soret #h%E, Dufour %W, EIAIEILEHEL,
HIED), S<HEHERIIEET 3.
(3) BEHE ¢, BRUHELL vy 3—E LT 5.
@) KRFHABLERORES RS DD ET 5.
INS DOIGE X DEBAEAIIRD LD ICHITS.

- EHL DI

@+ a(puj)
ot ox,

- HETEARF O
a@m)+8@m%)+ib _9y

8_)c[_8xj

i=1,2,3
o ox, (=123

IR F—REDOK
%+ 8{(e, +p)uj} B E)(uj’ckj) _%
ot ox, ox, ox

o, BEBBUTOED THS.
< BAWIES

T. = %4_%_%8 auk
=K ox, ox, 3 "ox,

s BEIRIF—

e, =p QY+—ZIE€+%(M2 +v? +w2)

- BfiR
aT

oY
 =—A ——-pDQ—
™ ox, pDQ ox,

- SONEE
- _ B _E)
W =-BpYT exp(

w, A BEY D IZENEIVEERE, BURERSB I OILEL
BRETHD. £, 0 BREE, R IIKAEER, B IS
OHERT, B IHREREERO X, 6 iEMHEITRILF
—DRHIRETH B.

2. 2 FRERGBOYHE
RAT D FREGZMEDENT p,=0.1 MPa, IR T,

=300 K, WrBUKRIREIL T, = 2260 K, RRGIE & BERE A
DEEHE p,/p,=753 THD. EELBUIT C,=125x10°
JKgeK, FLESLIE A = 14 T—@EMl& L. HEREOIR
BRI OENEE ICHT 21RERD 07 #ELUTEHXA,
T2 NVEIT Pr=075 VA1 AL Le=1.0 T—Efli&
L7z, 72, B=279x10°s'K", p=1.0, 6=19600K &L
2. —RILBRTESKEDTHEETE S Nz BiRREE
WL u, = 0.600m/s, KEKESIL §=0217mm TH5. K
RIEZOHEHIIRZEH W=,

__L-T

" Max |dT/dx|

2. 3 BEAEE

FEREFR Z Fig. 1 1R, FHEMFEEKIT 8 mmX4 mm X4 mm
DHEHAERTH . BT 6 KEEFLEMEEHNWDS
x HENE 512 |, T U IHRBARY MIVEREER WD
v,z HANd 128 mE U7z, FERIREME 3 BRIV - Uy

Copyright © 2000 by JSCFD



FEERW. BREMT x HFMIIRBLEDHAL,
BEBR KA RN 9 28 R 4% & L TPoinsot et al. @
NSCBC**%& iy, v,z HFICIZAMABER G Z2 F W,
AWFFETIIANR Y MIVIEFIBIEHEHE Fujitsu VPP700 Z Y
THERES I 2L —a zfro7=. FEREIL 32 PE
EEAELUESET, EREREKY 1 ms OFEZTS DK 50
BT h 5.

Y
Unburned gas Burned gas
L
Inflow L
u=u'+U, >
0 2L X

L=4 mm
Fig. 1 Simulation domain and coordinate systems
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Table 1 Characteristics of inflow turbulence

u/u, 118 1,18 1,18 Re,

0.88 15.9 9.44 0.65 95.5
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Fig. 3 Streamwise evolution of turbulent fluctuations
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Fig. 4 Divided domains
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Fig. 5 Evolution of conditionally sampled turbulent fluctuations
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Fig. 6 Stream lines curved by the flame and

distribution of streamwise component of velocity at x/ L= 1.5
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