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Abstract: In order to deepen understanding the flashback due to combustion induced vortex breakdown
(CIVB) and prevent it, the effects of swirl strength on CIVB flashback in hydrogen premixed flames were investi-
gated. Flashback limits of hydrogen premixed flames were obtained by numerical simulation with two—dimension-
al axisymmetric model and implementing user defined function (UDF) to simulate swirl by modifying the momen-
tum conservation equations. Effects of swirl strength on flow aerodynamic characteristics and flame characteristics
were analyzed in detail. The results are as follows: for hydrogen flames in the swirl-premixed nozzle without a cen-
terbody, increase of swirl number from 0.409 to 0.432 enhances flashback due to the increase of negative azimuth-
al vorticity from the aspect of the flow conditions. From the aspect of the flame conditions, increase in swirl
strength firstly enhances flashback and then prevents it, because the turbulent flame speed of hydrogen flame
firstly increases with increasing swirl strength and then decreases, finally toward quenching. Both aspects togeth-
er determine the effects of swirl strength on CIVB flashback in hydrogen premixed flames. That is, flashback is
firstly enhanced and then prevented with increasing swirl strength.
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