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Abstract :\ Fuel-air mixture-uniformity for two sets of lean premixing and prevaporizing
system(L PP) was obtained numerically and experimentally , and the combustion characteris
tics of L PP were verified with a tubular combustor. The results show that , thereis a better
fuel-air mixture uniformity at the exit of radial swirler premixingfacilities than at axial ones.
Vane number and swirl angle of a swirler , premixing distance, air velocity and fuel injection
methods, etc, have remarkable effects on air-fuel mixture uniformity. When fuel-air equivar
lent ratio is bigger than 0.5, CO and NOx emissions of the L PP combustor are sgnificantly
lower. In the event of presence of backflow at a L PP facility exit , the flashback takes place
during combustion.
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! Table 1 Fuel-air mixture uniformity-factorsat various
( ) J premixing system-exits from numeric,simulation
. ,
« " / / Sy
PRESTO , N S/ /K s
“ SIMPLE" ) mm \  (mts)
6 30 187.5 75 650 0.090
“ massflow-inlet” S~ 6 45 187.5 75 650  0.068
~“pressure 6 B0 / 187.5 75 650  0.062
outlet” . ) T 12 45 1875 75 650 0.316
wall-jet 6 60 1125 75 650 0.139
2.4 . 6 60 187.5 60 650 0.048
4 6 60 187.5 58 500 0.056
N
& G 6 30 187.5 75 650  0.409
y //w\%a \\‘\
y "“/,/";‘\\\ W\ 6 45 187.5 75 650 0.648
) / / // o ) ‘\ }
: { [ \, ﬁ\ ] 3 12 45 187.5 75 650 0.730
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Fig.4 Fue-ar equivaent ratio contours at
radial swirler premixing system exit
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06/30 06/45° Table 2 Fud-air mixture unif ormity factorsat
" var ious premixing system exits from test
/ / /
¢ o wy S
6 30 187.5 75 650 0.175
6 45 187.5 75 650 0.172
06/60° 12/45

6 60 187.5 75 650 0.109
9 650 0.131
Fig.9 Fue-air equivaent ratio contours at radial 650 0.824
swirler premixing system exitsfrom test 650 0.370
650 0.320
650 0.048
500 0.056
.5 650 0.298
.5 650 0.973
.5 650 0.990
.5 650 1.336
.5 650 1.442
06/30° 06/45° 6 45 187.5 54 650 0.569
12 45 187.5 42 650 0.710
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Fig.10 Fud-air equivaent ratio contours at
axial swirler premixing exits from test
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Table 3 Combustion performance and emiss data of L PP
T/ K Va/ (m/s) CO/10° UHC/10° NOx/10° n ¢ To/ K Elnoy
A3 L 500 58 142 37 10 0.998 0.49 1607 0.29
A3 L 575 58 51 37 9 0.999 0.54 1762 0.24
A3 L 650 63 29 28 27 0.999 0.53 1809 0.74
A3 L 650 75 35 51 20 0.999 0.53 1798 0.55
A3 L 650 58 729 646 14 0.980 0.44 1608 0.48
A3_S 650 72 77 78 27 0.998 0.56 1858 0.71
A3_S 650 72 56 66 19 0.998 0.54 1826 0.51
A5 L 650 70 72 21 20 0.999 0.52 1787 0.56
A5 S 650 70 63 9 7 0.999 0.53 1810 0.20
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