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Abstract: Two-phase spray combustion flow field, temperature field and pollution emis-
sion performance of lean premixed prevaporized (LPP) low-emission combustor were calcu-
lated by software of Fluent. When the structure of pilot swirler and the inlet condition of
LPP low-emission combustor were kept unchanged, influences of different primary swirler

angles on combustion flow field, temperature field and pollution emission were investigated.
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Standard k-¢ model was applied to simulate turbulent viscosity; fuel droplet trajectories were
modeled by discrete phase model; non-premixed chemical equilibrium model was used to sim-
ulate the chemical reaction rates. Numerical results are as follow: (1) There are obvious pri-
mary recirculation zone, corner recirculation zone and lip recirculation zone in LPP low-emis-
sion combustor head. (2) The shape of primary recirculation zone is olive, and the length of
primary recirculation zone is very long. With the increase of primary swirler angle, the pri-
mary recirculation zone becomes fatter and shorter, and the area of corner recirculation zone
becomes smaller. (3) With the increase of primary swirler angle, the pressure loss will in-
crease. (4) The production rate of thermal NOx is directly related with the area of tempera-
ture over 1950K and the highest temperature of gas. Near the flame front of pilot swirler and
primary swirler, because of the high temperature, it is the main production area of thermal
NOx. (5) With the increase of primary swirler angle, outlet temperature distribution factor
increases firstly and then decreases. When the primary swirler angle is 45 degrees (just C
project) , outlet temperature distribution factor is the least, which means that the outlet tem-

perature distribution is most uniform. (6) Under the same case, the combustion performance

of C project is best.
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Geometric model of LPP low-

emission combustor
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at Z=0 section
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Table 3 Comparison of combustor exit average combustion performance for different projects

i JJ WES) i D?ﬁ{ﬁ“ O, A8 COu B B NOx HE it i %/ Eﬁ?ﬁ
/K I3 FRAL (g/kg) % B

A 1697.5 0.183 0.140234 0.0806925 22.184 0.0302
B 1697.7 0.173 0.140228 0. 0806991 17. 481 0.0339
C 1698.0 0. 157 0.140232 0.0806967 14.503 0.0387
D 1697.9 0. 190 0.140170 0. 0807460 18.093 0.0435
E 1698. 0 0.194 0.140159 0.0807547 18.120 0.0514
F 1698. 2 0. 208 0.140111 0.0807925 20. 722 0.0610
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Table 5 Comparison of exit average combustion

performance of combustor
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