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Abstract:
velocity,

The effects of jet equivalence ratio, jet

and co-flow velocity on the ignition

characteristics of methane/air premixed jet were

investigated on a controllable thermal-atmosphere

combustion experimental system. According to the
experimental law, the optimization suggestions for the
lean-burn control strategy of natural gas engines were
proposed to reduce the occurrence of the misfire. The
results show that the lean limit of methane/air premixed
jet decreases and the rich limit increases as co-flow
with the

distribution of ignition limits of most hydrocarbon fuel

temperature rises, which is consistent

premixes. Besides, there are different critical equivalence
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ratios at different jet velocities and co-flow velocities,
below which the ignition temperature decreases sharply
with the increase of jet equivalence ratio. Moreover, at a
lower jet equivalence ratio (0.20~0.62), the improvement
in jet velocity can reduce the ignition temperature and

optimize the ignition characteristics.

Keywords: power machinery and engineering; natural

gas engine; lean-burn; ignition temperature; misfire
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Fig. 1 Schematic diagram of experimental system
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Fig.2 Schematic diagram of a controllable thermal-

atmosphere burner
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Tab.1 Parameter settings of high-speed camera
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Tab. 2 Corresponding relationship between adjustment pressure and jet equivalence ratio

T W sE UK 1 /MPa ZERFRESI/MPa SipRasHALL CINTEE id
Th1 0.20 0. 140 19.82 0.87
TH2 0.15 0.120 24.63 0.70
T3 0.15 0. 145 27.64 0.62
T4 0.10 0.120 37.85 0.45
TH5 0.05 0.140 84.71 0. 20
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Fig. 4 Determination of ignition temperature
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Fig. 5 Variation of ignition temperature under different operating conditions
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Fig. 6 Variation of ignition temperature with jet

equivalence ratio at a jet velocity of 40 m-s™
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Fig. 7 Variation of ignition temperature with jet

equivalence ratio at a jet velocity of 74 m-s™
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locity at a co-flow velocity of 2.65 m-s™
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