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Abstract : \In the'arbitrary curvilinear coordinates, intermediate and final production for-
mations of the reverse;flow ‘annular combustor with swirl cup were numerically investigated
by thefour-step reaction mechanism. The renormalization group (RN G) k& model , eddy-dis
sipation model (EDM) and discrete-ordinate method were used to Ssmulate the turbulent vis
cosity, reaction rate and radiative heat trander , regectively. The stochastic particle trajec
tory model was applied to smulation of the droplet trajectories, size and temperature histo-
ry. Discretization equations were solved with pressure implicit split-operator (PISO) algo-
rithm. The three-dimensonal two-phase reacting flow fields and profiles of combustion pro-
duction were predicted on a norn-staggered gird system. Calculations are in reasonable agree-
ment with experimental data. It is shown that the numerical methods and model s adopted are
reliable and can be used to provide technology support for the optimum design and reducing
pollutant emisson in the reverseflow combustor.
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RN G

(renormalization group) k& (o
, EDM (eddy disspation

model) 2] ,

[3]

PISO (pressure implicit split-operator) 3

e . ( CizHz )

Ci2Hz - Ci2H2 + H2 (l)
Ci2Hz + 602 -12CO + 11H: (2)
co + ']2"02 - CO» (3)
Ho + '12"02 . H:0 (4)
(5 ,
1.
1

Table 1 Source terms in four-step reaction

1 CrH2
Fig.1 HFow chart of four-step reaction (Ci2 Hz4)
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[10-11]

da% =T‘1p‘(u- W - W) +wp[5rwp-ieiﬂ

ﬂa\/tu :.EJ;(V' Vo - Vg) +Wp[r]er'n9Mﬂ
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o'kt + 5 9Pk =0 (12)
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1,2,3) . 2 3

2
Fg.2 Scheme grid of reversed-type-combustor
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Fig.3 Swirler cup with cylinder plug
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Fig.5 Temperature contoursin the plane K=41
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2 CO, Ci2 Hza ,CO:
, (OTDF)
(RTDF) o)

0)
, [14]
2

Table 2 Parameters comparison at the out plane

,2005 ,20(5) :807-812.

CcoO ! % 0.005 0.0043
Ci2 Hos ! % 0.001 0.0012
CO:2 ! % 5.6 6.3
(OTDF) 0.385 0.35
(RTDF) 0.083 0. 092
o 0.97 0.965
n 0.996 0.993
4
CO
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