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Experimental investigation and performance evaluation of high-velocity burners to
reduce nitrogen oxide emissions

N. Hajialigol Mechanical Engineering Department, Hamedan University of Technology, 65155-579
Hamedan, Iran.

Abstract

This research investigates and experimentally studies a high-speed premix burner. To use this type of burner correctly, it is necessary
to properly examine its performance characteristics. The exit velocity of the combustion products from the mouth of these burners is
between 70 and 200 m/s, which prevents the combustion products from stagnating in the furnace. The experimental investigation
includes measuring the flame length, obtaining the temperature field, and examining the stability range. The temperature field is
calculated with the help of eight thermocouples placed in different positions. Temperature changes in two equivalence ratios of 0.96
and 1.05 for different longitudinal and radial ratios, the effect of various loads on the flame length, and changes in the stability limit
with the burner power are displayed in graphs. This study's results show that the central axis's temperature changes with increasing
axial and radial distance from the burner head, and the flame length changes slowly for different inlet flow rates. In examining the
equivalence ratio, it was observed that at an equivalence ratio of 0.96, compared to an equivalence ratio of 1.4 for the same amount
of gas consumed, the temperature changes are more uniform and less heat is concentrated on the wall.

Keywords: High velocity premixed burner, NOx emissions, Combustion parameters, Experimental investigation, Environmental
impacts.
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