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ABSTRACT: Facing the “carbon peak and carbon neutrality”
target, the adaptability of hydrogen-enriched natural gas, as a
low-carbon fuel, to existing natural gas-fired equipment has
become a focus of attention. In this study, hydrogen-enriched
natural gas combustion experiments are conducted on a 350 kW
gaseous fuel-fired pilot furnace equipped with a metal fiber
surface burner. The main attention is paid to the effects of
changes in the hydrogen blending ratio (0%~30%) and the
boiler heating load (25%~100%) on burner performances and
pollutant emissions. The results show that when the heating
load and blower speed remain unchanged, the excess air ratio
of the furnace combustion increases, and NO,, CO, and CO,
decrease accordingly, as the hydrogen blending ratio increases.
As the heating load increases, the metal fiber surface burner
tends to be more in the blue flame mode. Besides, the NO,
emission decreases while the CO emission increases. Almost
all the test cases after optimization in the experiments could
satisfy the requirements that both NO, and CO emissions are

below 30 mg/m’.

KEY WORDS: hydrogen-enriched natural gas; metal fiber

surface burners; pollutant emissions; carbon emission reduction
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Fig. 1 Experimental system diagram of
a 350 kW gas-fired boiler
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Fig.2 Physical diagram of the metal fiber surface burner
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Table 3 Natural gas components and volume fractions
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Table 4 Fuel properties of hydrogen-enriched natural gas
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Fig.3 Variation of operating parameters with hydrogen
blending ratio of the gas-fired boiler at different loads
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Table 5 K value of the gas-fired boiler at different

hydrogen blending ratios and heating loads
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