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[ Abstract] Under the background of the "dual carbon" targets, hydrogen-enriched natural gas serves as an effective solution for

transitioning to zero-carbon fuels. However, the high reactivity and diffusivity of hydrogen may impact the combustion behavior of

hydrogen-enriched natural gas and the safety of end-users, necessitating systematic research on its combustion characteristics and

safety risks. Therefore, this study first calculates the theoretical limit of hydrogen enrichment in domestic natural gas based on

theoretical analysis of combustion characteristic parameters, then conducts safety experiments and numerical simulations of burner

combustion characteristics to evaluate its safety and burner performance, further demonstrating the rationality of the hydrogen

enrichment limit, with the aim of providing references for the industrial application of hydrogen-enriched natural gas.
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Fig.3 Variation of explosion limits of hydrogen-enriched
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