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Investigation of flamelet modeling for bluff-body stabilized jet flame
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Abstract; Based on the concept of flamelet, the Sydney University CH,/H, bluff-body
stabilized flame was studied using steady laminar flamelet model (SLFM) and Eulerian parti-
cle flamelet model (EPFM), respectively. The revised Reynolds stress model (RSM) was
used and two different chemical reaction mechanisms were also considered. The numerical
results of the turbulent flame structure, major species concentrations and nitrogen oxides
predictions by using different models were compared with the experimental data. The com-
parison showed that the prediction of the temperature, and major species calculated with
these two mechanisms were basically same, the SLFM can accurately predict the combustion
field; the OH results of the EPFM in some regions were closer to the experiment. The result
of the SLFM coupled with the GRI-Mesh 2. 11 mechanism reduced by two times after being
post-processed by the EPFM model can predict the NO concentration more accurately, testif-
ying the importance of the chemical reaction mechanism and the unsteady effect on the pre-

diction of nitrogen oxides.
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Fig. 8 Radial distribution of OH mass fraction at different axial locations in HM1



344 it o= 3 1 % R %35 %
= Exp. — SLFM, GRI-Mesh3.0 --- SLFM, GRI-Mesh2.11 -~ EUFM, GRI-Mesh 3.0  ----- EUFM, GRI-Mesh 2.11
0.10 . . . . 0.10 0.10

S 0.08 S 0.08 S 008}
[t G i
o o o
£006 - £006 £ 006
£ 0.04 004 0040
s 0.02 S 0.02, X s 0.02
- ) I.v. ) b !.
0 0.4 0.8 1.2 0 0.8 1.2 ! 1.2
r/R r/R r/R
(a) XID=0.3 (b) X/D=0.6 (¢) XID=0.9
0.10 . 0.10 0.10
S 0.08 3 0.8} S 0.8/
[t s o
5 135 5
£ 0.06 b5 0.06 £ 0.06 +
k3] k=] k3]
< < <
& & &
8 & 8
= = =
1.2 1.2 0 0.4 0.8 1.2
r/R r/R
(d) X/D=1.3 (e) X/ID=1.8 f)XID=2.4
B9 HIMI yofr, o[ o B CO B 4 o 43 A
Fig. 9 Radial distribution of CO mass fraction at different axial locations in HM1
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