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Buoyancy Effect on Stable and Oscillating Lifted Flames
in Coflow Jets for Highly Diluted Propane

Junhong Kim, Moo Kyung Shin and Suk Ho Chung
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Abstract

When large size nozzle with low jet velocity is used, the buoyancy effect arises
from the density difference among propane, air, and burnt gas. Flame characteristics
in such buoyant jets have been investigated numericaily to elucidate the effect of
buoyancy on lifted flames. It has been demonstrated that the cold jet has circular
cone shape since upwardly injected propane jet decelerates and forms stagnation
region. In contrast to the cold flow, the reacting flow with a lifted flame has no
stagnation region by the buoyancy force induced from the burnt gas. To further
illustrate the buoyancy effect on lifted flames, the reacting flow with buoyancy is
compared with non-buoyant reacting flow. Non-buoyant flame is stabilized at much
lower height than the buoyant flame. At a certain range of fuel jet velocities and
fuel dilutions, an oscillating flame is demonstrated numerically showing that the
height of flame base and tip vary during one cycle of oscillation. Under the same
condition, non-buoyant flame exhibits only steady lifted flames. This confirms the
buoyancy effect on the mechanism of lifted flame oscillation.
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Fig. 5 Reaction rate(contours), streamline

(lines) and velocity vectors for

U e =10.49 cm/s; (a) withou buoyancy
and (b) with buoyancy.
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