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Abstract: In order to explore the effect of axial air flow characteristics on the heat transfer performance
of swirling tubular flame, the axial jet N, was introduced as the diluter in the test. The flame structure and
heat transfer law under different axial flow rates, nozzle diameters and nozzle number were experimentally
studied. The temperature distribution characteristics of flame radial heat transfer in the tubular combustion
chamber under different flow conditions were emphatically analyzed. The analysis results show that the
swirling tubular flame can rapidly raise the temperature of a certain amount of gas medium to more than
1 000 °C ; with the increase of axial dilution gas flow rate, the flame root is blown away from the tangen-
tial inlet, and the flame front moves downstream of the combustion chamber, resulting in a significant de-
crease in the temperature of the flame root, the highest temperature region moves downstream, and its
value also decreases. With the increase of nozzle aperture diameter, the position of flame front has no ob-
vious change, while the flame root moves to the nozzle, and the radial temperature at the same axial posi-

tion is higher, that is, the increase of nozzle aperture diameter is helpful to the rapid heating of axial air-
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flow. Under the current experimental conditions, due to the limitation of space, the change of nozzle num-

ber has no significant effect on the flame position and temperature distribution.

Key words: swirling tubular flame, axial jet, flame structure, heat transfer law, temperature characteris-

tics
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Fig. 1 Schematic diagram of burner structure
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