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Modeling for Soot Formation Coupled with Detailed Chemistry

in Laminar Pressurized Non-premixed Flames

Taehoon Kim®, Sangtae Jeon®, Yongmo Kim™

ABSTRACT

In laminar non-premixed flame situation,

the flamelet model is not suitable for

simulating slow processor like soot and radiation. Thus in this study, we overcome this

limitation by using the transient flamelet model.

Also, for soot formation on laminar

non-premixed flame, transient flamelet coupled with two-equation soot model has been
adopted due to its inherent advantages in terms of accuracy and availability. Based on
numerical results, the detailed discussion has been made for the precise structure and
soot formation processes in the pressurized methane air flames.
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Table 1 Numerical conditions

Nozzle Mass flow
Diameter rate
Fuel (Methane) 3.0 [mml] 0.55 [mg/s]
Oxidizer (Air) 40.0 [mm] 04 [g/s]
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Fig. 1 Schematic of high pressure combustion
chamber [3]
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Fig. 2. Schematic of modified domain

U39 Fig. 32 g W& soote] AYEE
I a2 AP S FAEA =Y 10atmel A 60atm
7HA o] AR Ry ol FrlstHA shehukg
o] 7t&sl HWA A FAZ HA gobA AL,
EEe Wyl SUFskEA AAAEQ soot A
BE&o]l S7lets AS & F du v dEo
M= sooto] BtF el Edho F2 EAFA| W &
Hol F7tstHA 1 A7 =& ¢ 7t
AAH, kA dHo wE Fd FA Wste}
2ol e S7he sootd] FEFHS kAl sk,
soote] AAEEe HuUAE F7HAIZITE AR
shelo]l S7kskH A soote] AAREE oFm7t W
oA = AL

Ak vastEA & = AdJE=d o]

Uelrh diR el ngelsse] e AngEo
2 Qstel Aug AZ ofeee e A
SAAAR 5 ag AT Y =% 4
9 SHSIEES A Auo} FEe] 4
3hsh AAS) Haste] BAsEY @A she

140

Peak : 16.48 Peak : 63.77 Peak : 95.95
T T T
zgp-10atm SVF - opf~20atm SVF 20j-30atm SVF
B ss B -, B | .
8 . i
b : @ |
55 3z
% 2
05 4

2 -

Helght [mm]
T
A
1
Helght [mm]
————
——
1
Helght [mm]
T
————

Of= - o -

Of= -

05 1 15 2 05 1 15 05 1 15 2
Radial distancemm]  Radial distance[mm] Radial distance[mm]

Peak : 116.77 Peak : 123.84 Peak : 132.12
Bamamans san L R A et e A haa
20-40atm SVF zo|-50atm SVE zo-60atm SvF
LR i B | Rin
44 | - H
= a _— —_ 44
EL- pL Eﬁ-- 32 - E1 - FeaR
= \ = \ ) = ‘ 2
= = =
@ @ B @
T x| ES
10f . 10f o 10} ]
L 1 |_| 1 L |_| L 1 |_|
T

0.5 1 15 3 05 1 15 2 05 1 5 2
Radial distancelmm]  Radial distancelmm]  Radial distancelmm]

Fig. 3 Soot volume fraction at 10 - 60atm
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