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Effect of Fuel Flexibility on Combustion Characteristics of Micro-Mixing
Combined Nozzles at Different Inlet Conditions
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Abstract: A thermal experimental study was conducted on medium/low heating value syngas using an annular jet
micro-mixing combination nozzle at different adiabatic flame temperatures and nozzle outlet air velocities. The
results show that when burning medium heating value syngas, the jet flames are independent of each other. As the
adiabatic flame temperature increases, the flame structure changes from V-shaped to M-shaped, and the flame
heat release rate gradually increases. When burning low heating value syngas, there is a significant overlapping
and merging phenomenon between jet flames. The amount of CO generated will increase with the increase of adia-

batic flame temperature and flow rate, but under experimental conditions, it is not higher than 15x 10° (¢, =

15%) . NO emissions increase rapidly with the increase of adiabatic flame temperature but they are not higher than
13x10° (@, =15%). An increase in flow rate is beneficial for reducing NO emissions, and low hating value

syngas has a lower NO emission capacity compared to medium hating value syngas.
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Fig.1 Combustion system schematic of the combined micro-mixing nozzles

ICCDAHAL

OH A1 2

S
LA I E T 7R b

TR W B S ren &

KRBHE 52 TR 2L 5 W A O 0L 1

B2 WBHABETE
Fig.2 Schematic diagram of combined micro-mixing nozzles
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Tab.1 Main parameters of adiabatic flame temperature variation experimental conditions

WL WG L Di‘_’;‘dﬁiﬁﬁ/ /C o~ )%‘?ﬁﬁ(‘k”éﬁﬂi%ﬁf}f/ AW Wi*!‘ﬁﬁ_%/ é”ﬁ‘(ﬁ_%/
(m-s™h (em + s (g-s™) (g-s™")
1450 0.380 94.37 16.35 0.936
1 500 0.403 107.83 17.34 0.993
1550 0.426 120.71 18.33 1.050
PRMAEIT 30 1 600 0.450 133.69 19.36 1.109 11.296
1 650 0.474 148.10 20.39 1.168
1700 0.499 160.74 21.47 1.229
1450 0.520 65.00 21.32 3.630
1500 0.555 71.77 22.75 3.874
A 50 1550 0.595 78.99 24.43 4.160 11.296
1 600 0.638 85.71 26.18 4.458
1650 | 0.682 92.85 27.96 4761
1700 0.746 99.07 30.58 5.207
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Tab.2 Main parameters of experimental conditions for changes in air flow velocity at the nozzle outlet
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(m-s™h (ecm - s™) (g-s™h (g-s™h
30 9.84 0.563 6.779
40 13.08 0.749 9.038
AR 1450 0.380 9437
PR 50 16.35 0.936 11.296
60 19.62 1.124 13.558
30 12.79 2.178 6.779
40 17.05 2.904 9.038
IR A L 1450 0.520 65.00
50 21.32 3.630 11.296
60 25.58 4356 13.558
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