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With levels of atmospheric carbon dioxide exceeding 400 
ppm for the first time, it is becoming increasingly vital to 

implement a low-carbon strategy in all avenues of daily life. 
To this end, there has been significant recent interest in the 
domestic use of hydrogen-enriched natural gas (HENG), in place 
of the conventional natural gas currently used in businesses 
and homes. Due to the disparate properties of hydrogen and 
natural gas, however, it is not possible to incorporate too high 
a percentage of hydrogen into the supply without a major 
overhaul of existing end-use appliances; for this reason, our 
study explores the maximum proportion of hydrogen in HENG 
which may be achieved within the present-day infrastructure. 
A meta-analysis of existing combustion models has been 
conducted to determine the maximum theoretical percentage of 
hydrogen in HENG that is compatible with typical contemporary 
natural gas appliances. The stability of a burner is tested 
experimentally using varying HENG composition and air-to-
fuel ratio, in addition to changing the diameter of the burner 
ports. A theoretical maximum of approximately 35 mol% was 
predicted for the proportion of hydrogen in HENG; above this 
value, flash-back was expected to occur during extinction of 
the flame. Flame stability was demonstrated experimentally for 
hydrogen percentages approaching this predicted limit, even in 
the case of atypically large port diameters of more than 2 mm. 
Having verified the limits of HENG composition to ensure safe, 
effective and reliable appliance operation, the possibility of a 
real world adoption of HENG in place of natural gas has been 
demonstrated. The benefits of such a changeover are expected 
to be significant; supplying houses with HENG fuel contains 
30 mol% hydrogen, for instance, would decrease household 
carbon dioxide emissions by an estimated 11-18%.
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