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Abstract: In this paper, a non-premixed hydrogen/natural gas flue-gas internal recirculation (FIR) low-nitrogen
burner is designed and experimentally studied to achieve flexible blending with a high proportion of hydrogen,

low NO, emission, and combustion stability. By changing the hydrogen blending ratio, it was found that the NO,
emission reached the lowest value of 71.3 mg/Nm’(@3.5%0,) at 50% hydrogen blending, which significantly
reduced the NO, emission level compared with the reference burner without the addition of FIR. The numerical
simulation analysis reveals that there exist two reflux zones near the burner outlet, namely the internal reflux zone
centered on the bluff body and the external reflux zone formed under the action of the outer wall of the furnace.
These two zones provide a stable flame anchor point for the burner and ensure stable combustion within the range

of 0% to 100% hydrogen mixing ratio. The hydrogen blending ratio does not affect the position and size of the in-
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ternal and external reflux zones; instead, it only affects the velocity of the reflux gas. The key to the lowest NO,

emission at 50% hydrogen blending ratio is the change in flame structure, which greatly reduces the high concen-

tration of active OH and O free radicals, and thus reduces the thermal NO, emission.

Keywords: hydrogen enriched natural gas; flue-gas internal recirculation; bluff body combustion
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Fig.14 Volumetric NO rate distribution contours
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