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An experimental study on the effects of methane-oxygen partially-premixed input flow
characteristics in a mesoscale reactor with constant length and geometry was investigated in
the present work. For this research, two partially-premixed ratios of 25% and 50% are
considered. The reactor is mounted horizontally, made from quartz material and its
geometric characteristics are internal diameter: 5 mm, wall thickness: 1 mm, and length: 10
cm. In this research, we have tried to determine the factors affecting flame regimes. The range
of flame regimes, flame dynamics, the outer wall temperature distribution of the reactor,
frequency, and oscillation of oscillating flames, along with the intensity of the Repetitive
Extinction and Relgnition (RERI) extinguishing sound, were analyzed and reported. This
flame's dynamics are more affected by changes in mixing ratio, oxygen volume flow rate, and
fuel volume flow rate, causing changes in inlet flow velocity and equivalence ratio,
respectively. Examination of the results of acoustic oscillations indicates an increase in
oscillating flame velocity with increasing volumetric flow and mixing ratio. Loud
extinguishing sound of flames when quenching is caused by converting a portion of the
thermal energy of the flame into sound in the flame arrestor and the acoustic vibration waves
resulting from the extinguishing of the flame and the difference in gas velocity.

Keywords Methane-Oxygen Flame, Meso-scale Cylindrical Reactor, Partially-Premixed
Combustion, Flame Dynamics, Flame Sound Oscillations
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