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FLAME BLOWOFF LIMIT EXTENSION BY DOUBLET FLOWS

Taiki SAMESHIMA, Sze Man Simon CHAN, Toshiaki YANO and Shuichi TORII

The present study deals with the major parameter governing the positive effects on the blowoff limit

extension and lift-off alleviation of turbulent jet diffusion flames when a flame holding technique, named

doublet flows, was being used. Doublet flows were formed in a concentric annulus, in which a fuel jet

was ejected from a fuel nozzle while air was being sucked into an outer cylinder encompassing the nozzle.

Three cylinders of different sizes were employed. The lift-off morphologies of a normal jet flame and

flames under the influence of doublet flows were recorded and analyzed by means of an 8mm video

camera as well as an image processing device. Results showed that (i) an increase in air-suction volume

flow rates extends the blowofT limits and lowers the lifted flames and (ii) the major parameter governing

the positive effects is the effective air-suction momentum flux.
Keywords : Doublet flows, Liftoff, Blowoff, Momentum flux
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Fig. 1 A schematic diagram of the experimental apparatus
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Fig. 2 Flame iiftoff height L, against mean fuel

flow velocity U,
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Fig. 3 Effect of air-suction velocity U, on

flame blowoff |imits
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Fig. 4 Effect of air-suction mass flow rate m,

on flame blowoff limits
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Fig. 5 Dimensionless fuel to air-suction volume

flow rate ratio Qu/Q. against
dimensionless maximum fuel flow velocity
ratio at blow-off U,/Up, of flames under
the influence of doublet flows and a

norma: jet flame
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