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Combustion Characteristics of Hydrogen/Methane gas
in Pre-mixed Swirl Flame
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xKorea Institute of Machinery & Materials,
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ABSTRACT

The effects of hydrogen enrichment to methane have been investigated with swirl-stabilized
premixed hydrogen-enriched methane flame in a laboratory-scale pre-mixed combustor. The
hydrogen-enriched methane fuel and air were mixed in a pre-mixer and introduced to the combustor
through different degrees of swirl vanes. The flame characteristics were examined for different amount of
hydrogen addition to the methane fuel and different swirl strengths. The hydrogen addition effects and
swirl intensity on the combustion characteristics of pre-mixed methane flames were examined using
micro-thermocouple, particle image velocity meter (PIV) and chemiluminescence techniques to provide
information about flow field. The results show that the flame area increases at upstream of reaction zone
because of increase in ignition energy from recirculation flow for increase in swirl intensity. The flame
area is also increased at the downstream zone by recirculation flow because of increase in swirl intensity
which results in higher centrifugal force. The higher combustibility of hydrogen makes reaction faster,
raises the temperature of reaction zone and expands the reaction zone, consequently recirculation flow to
reaction zone is reduced. The temperature of reaction zone increases with hydrogen addition even though
the adiabatic flame temperature of the mixture gas decreases with increase in the amount of hydrogen
addition in this experiment condition because the higher combustibility of hydrogen reduces the cooler
recirculation flow to the reaction zone.
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Fig. 2 Details of pre-mixed flame combustor

Fig. 1 Experimental apparatus of pre-mixed flame combustor
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Table 1 Experimental conditions (Air: 142 SLPM, heat load: 5.81 kW)

Hydrogen / Methane Flow rate Equivalent. Adiabatic Flame Temp. Injection Velocity of
Concentraion (wt %) (SLPM) Ratio( D) (°C) Pre-mixed gas (m/sec)
Hy (0%) 0.000
Case 1 0.655 1487.19 8.051
CH, (100%) 9.766
H, (4%) 2.935
Case 2 0.640 1474.86 8.156
CHy4 (96%) 8.806
Hy (9%) 6.138
Case 3 0.623 1461.42 8.271
CHy (91%) 7.758
eh/4 2§47k Table 13 o] Agr|Fo= CH #Apg-5 vl A3telt) Fig. 3 (a)9] 3149
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Fig. 3 Effects of hydrogen enrichment to methane
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