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An Experimental Study on the Flame Characteristics of the Air/C;Hg
Premixed Flame Using Large Axial Mean Velocity Variation

Nam Il Kim, Uen Do Lee and Hyun Dong Shin

Key Words :  Premixed Flame(&| &3 31 4), Flame Propagation in a Tube(ZW 3% 3}, Stretch
(ZE @A), Velocity Variation(+-% ¥ %), Extinction Boundary Layer(4: 317 A 3°)

Abstract

Many previous researches on the premixed flame in a tube have treated the unsteady flam e behaviors in
which the shape, position and intensity of the flame varied, but more detail and fundamental research has been
necessary. The flame stabilization condition in a tube, a unique steady state, and the unsteady behaviors, using
the stabilization condition as an initial condition, were carried out in recent years. In this paper, propane -air
premixed flame was stabilized in a tube and the flame behavior was observed when the mean velocity
variation was imposed into the opposite direction of the ini tial mean velocity. The velocity variation is larger
than the burning velocity and longer than the reaction time scale. During the period of the velocity variation
flame is not extinguished. But after the period of the mean velocity variation the flame cou ld be re-stabilized
or be extinguished depending on the experimental conditions: equivalence ratio, period of velocity variation
and magnitude of velocity variation. The extinction mechanisms were classified into the two cases, one is
caused by the flame stretch in the shear layer near the wall, and the other is caused by the vortices and
vortexes, which are generated by the acoustic waves.
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Fig. 1 Experimental setup (1. quartz tube (D, = 46mm ,
D, =50mm ) 2. flow straighter, 3. working

piston, 4. actuator, 5. speed controller, 6. solenoid
valve, 7. pressure tank, 8. linear potentiometer, 9.
particle generator, 10. particle seeding nozzle, 11.
cathetometer, 12. camera, 13. LDV, 14. High
speed ICCD, 5. image processor )
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direction of the velocity variation
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Fig. 5 Characteristics of the eventual extinction for the
negative velocity variation
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