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The Effects of Velocity and Concentration in the Oxidizer of Heptane Pool
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Abstract: Flame flickering occurs mainly because of the buoyancy force for pool fires under ambient air. The
cup-burner flame was used for experimental investigation of the effect of the oxidizer velocity on the gravitational
instability. The results showed that the flickering frequency decreased with increasing oxidizer velocity. The frequency—
buoyancy relation with nondimensional variables coincided with that of the buoyant flume and pool fires when the
characteristic velocity was defined as the difference between the fuel and oxidizer velocities, which implies that the
origin of the gravitational instability is the Kelvin—Helmholtz instability in the shear layer. The effect of the oxidizer
composition on the instability was also examined through nitrogen dilution in the oxidizer stream. As the
concentration of inert gas increased, the length of the blue flame increased and lift-off behavior was observed. The
oscillation frequency was independent of the dilution ratio, but was related to the local flame structure.
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Fig. 2 Flickering motion on the cup burner flame

,h
T
| |
1
=
V. cm/s

Frequency, Hz

Vm, cm/s

Fig. 3 Measured flame-flickering frequency and fuel
velocity evaporated from heptane surface as
a function of the oxidizer (pure air) velocity
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to nitrogen mole fraction in the oxidizer.
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Fig. 6 Flame length non-dimensional to burner diameter
according to the nitrogen mole fraction in the
oxidizer
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Fig. 7 Measured burning rate and fuel velocity

evaporated from heptane surface as a
function of nitrogen mole fraction in the
oxidizer. The oxidizer velocity was fixed at
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Fig. 8 Flickering frequency as a function of nitrogen
concentration in oxidizer stream. The oxidizer
velocity was fixed at 10 cm/s
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