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Heat loss characteristics of ultra-lean premixed flames with high EGR rate
« Effects of wall temperature and turbulence on wall heat flux
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DNS of CH,/air & n-C,H,¢/air premixed flames

Isothermal no-slip wall

1D and 2D-DNS using a detailed kinetic mechanism ;Q = i
« A constant volume configuration & . ]
« The initial temperature distribution is given as Gaussian = e L 2
distribution = . =
« Ignition from a small high temperature kernel located at = Z
the center of the computational domain 3 5
« P, :10atm, ¢: 0.5, EGR ratio: 20% for all cases o Isothermial fio-slip wall
272 VNV
DDA o e el premEd M prepseEtie » 2D-DNS of CH,/air turbulent premixed flames
to walls (5525 k508 mEAS LEENE, AFOBRBE AR 2D-DNS| Re, | Re |U'rms [M/S]| Twan [K]|+ A mean tumble
* Tar = 450K, 700K, 900K Case 1 [50.3[ 126 | 7.01 450 | flow. which s
. Maximum wall heat flux is sensitive to the wall Case 2 |50.3| 126 7.01 700 obtained from 2
preliminary DNS
temI:)eraltnucrr%asing temperature gradient on the wall CeE8 9 || 270 5507 B 0 I(% ad(‘:‘Ied to the
* ase
« Increasing thermal conduct|V|ty near the WaII Case 4 |27.6|65.7| 3.94 450
:; ::_‘7%8? I “ 18 'i q)qlMAx I E ZOOOKS‘- . Bmor:\wzdl

o= S d o016
14
12

.
0.6

5E ! L 04 1 1 I I I

| L
1 15 20 5

o = N UIU S w
[(w>/m] v

P, [@am]
0 5 10 15 400 500 600 700 800 900 1000
¢ [ms] T, [K] Prean VS. <Dq max fOr case 2
. + The maximum wall
Temporal developments of mean @ and 4 as a function of wall heat flux increases with
d wall heat fl S t —L 700K
pressure and wall heat tux emperature Temperature distribution for case 2 mean pressure
2500
timeinlterval: 1|ms ' 2000K
T, =900 K l
2000 i

& 1500
~

Aidition of a

tumble flow to

1000

case 4
0.0 0!5 1‘.0 1{5 2{0 25 m%.O 0!5 1‘.0 1!5 2!0 25
Distance from wall [mm] Distance from wall [mm] 250K
VSRR lRERRITEND 6f iEmper i preles Temfoe?‘samture and velocity vector distributions for case 4
. HEI%ﬁEFaEJﬁ‘JU) - ERELTR 2014 2015 2016 2017 2018
N=P- I 73
BENADDNSHRAT ) S WEE —— T
. ,m{z:l_:ET}I/O)ﬁ E(AF>) -2 daml : kpre EXgEE
- BEEGBONRGEHECE FHUTON | Br | 223ny 8Lk smema. | oa7m Emsx |Bofie
X = i) @2 = mriEaX ': ) /Y #in ':. 7
TS R B S (DAERER Be| xomos |Fmk| soonswn L zomii AEAHD
) Riz EiRU#E A R

2,9

[ 1 Innovative Combustion Technology

N
//’//-

S | P B FHoE-mgsl i




