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Table 1 Parameters of methane and hydrogen combustion characteristics at normal temperature
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Fig.1 Diagram of experimental setup
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Fig.4 Flame height characterization of pure methane flame
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Height characteristics of methane-hydrogen mixture flame under low hydrogen volume fraction blending
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Fig.8 Temperature of methane-hydrogen mixed gas flame
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Experimental study on the combustion characteristics of
methane-hydrogen mixed jet flames

SHA Haiwei, HAN Qianqgian

(Jiangsu Power Design Institute Co. , Ltd. of China Energy Engineering Group, Nanjing 211102, China)

Abstract: This study experimentally investigates the combustion characteristics of a methane-hydrogen gas mixture, specifically
analyzing the influence of varying hydrogen doping ratios on jet flame temperature, size, and combustion duration. The experimental
setup comprises gas supply, mixing, ignition release, and data acquisition modules. Methane and hydrogen serve as fuels, while
nitrogen is used to purge the system. The experimental procedure includes debugging, vacuuming, leak detection, proportional gas
input, ignition, data collection, and nitrogen purging. During the experiment, the total pressure of the mixed gas in the storage tank was
maintained at 200 kPa. Various volume fraction ratios of methane mixed with hydrogen were tested and ignited using electric sparks,
with the results recorded by a multi-channel flame capture camera. The main conclusions are as follows: a hydrogen doping volume
fraction ranging from 5% to 30% resulted in an increase in the maximum flame temperature from 992. 0 C to 1 021.7 °C , representing
a 3.0% enhancement. As the volume fraction of hydrogen increased to 80% and 100% , the flame temperature rose significantly. At an
80% methane volume fraction, the average flame height reached its peak at 44. 39 e¢m during the stable combustion stage. Although the
maximum flame temperature in the initial combustion stage showed only a slight increase with a higher hydrogen blending ratio, the
overall combustion duration of the mixed gas decreased as the hydrogen volume fraction increased. Specifically, for every 5 percentage
points rise in hydrogen volume fraction, the total combustion time was reduced by approximately 12% . This indicates that increasing the
percentage of hydrogen can effectively shorten the combustion time. The flame of pure methane exhibited a blue color in the early stage
and transitioned to orange-red in the late stage. In contrast, the flame color of the mixed gas gradually changed from blue to red as the
hydrogen volume fraction increased. This research provides valuable experimental data that can serve as a reference for the optimized
design of natural gas with hydrogen doping for delivery.
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