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Numerical Investigations of Turbulent Stratified Premixed Flames

Sangtae Jeon”, Namsu Kim®, Yongmo Kim"'
ABSTRACT

The multi—environment probability density function model has been applied to simulate

the turbulent stratified premixed flames. The direct quadrature method of moments
(DQMOM) has been adopted to solve the transport PDF equation due to its
computational efficiency and robustness. Computations are made for the non-swirling
turbulent stratified premixed flames including SWB1, SWB5 and SWB9. The numerical
results obtained in this study are precisely compared with experimental data in terms of
axial velocity, unconditional means and conditional means for scalar field including
temperature and species mass fraction.

Key Words : Multi-environment PDF, DQMOM, Stratified flames, Methane/air flames,
Turbulence-Chemistry Interaction
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Fig. 1 Predicted overall flame pattern of

APES & & vk Westgde 4 A sA .
7} Fu] 0479014 A H =Y 71drts g Ho) .

Fig. 2% %H&%& Sio] it 9 W
BRI Wb go R qhFola it

tﬂaﬂﬂﬁ}xltﬂ' Ak o s 2 o &3t 30mm ¢
HoAAE Aed gl dlem, o dd&
RANS 7]ube] i melo] w@ifs} A5 w5
¥ 2ds dER Agstel vehd Adeta A

S0mm7t A= Az} Z7bstthrl § slRZoAE
F71sk Aoy slAgele]l AR Folmt A



184 Al 495 KOSCO SYMPOSIUM

25320149 % FATEY3])

Axial Velocity [m/s]

T s 7 i ¥
Radial position [mm]
h=10mm h=10mm

‘ g
Radial position [mm]

7 i
Radial position [mm]

Axial Velocity [m/s]

RMS Axial

Radialpositon fmm]
h=30mm h=30mm

3

Axial Velocity [mis]

2

RMS Axial

T 7
Radial position [mm]

s B

Axial Velocity [mis]
E ﬁ :
RMS Axial

Radial position [mm]

h=70mm h=70mm

Axial Velocity [m/s]

RMS Axial

7 i £
Radial position [mm] Radial position [mm]

Fig. 2 Radial profiles of mean and RMS of
axial velocity at various axial stations.
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Fig. 3 Radial profiles of mean and RMS of
temperature and equivalence ratio at various
axial stations.
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Fig. 4 Conditional scatters of scalar fields at
various axial stations.
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