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Experimental Study on Comparison of Buoyancy Driven
and Lewis Number Induced Self-excitations

in Laminar Lifted Coflow-jet Flames.

Gyu Ho Ban’, Won June Lee” Jeong Park’,
Jin-Han Yun™, Sang-In Keel”, In Gwon Lim™"

ABSTRACT

A study on laminar coflow jet flames diluted with helium and nitrogen has been
conducted to investigate self-excitations. The stability map was provided with a function
of nozzle exit velocity and fuel mole fractions of propane or methane. The results show
that there exist three types of self-excitations; (1) buoyancy-driven self-excitation
(BDSE), (2) Lewis number induced self-excitation coupled with buoyancy (LCB) and (3)
Lewis number induced self-excitation (LISE).

Key Words : buoyancy driven self-excitation, Lewis number induced self-excitation,
Damkdéhler number, Lewis number.
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Figure 1. Flame stability maps as a function of nozzle
exit velocity and fuel mole fraction for D = 9.4mm,
Vco = 9.4 cm/s
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Figure 3. The functional dependency of Damkohler
number on lifr-off height for various nozzle exit
velocities; (a) BDSE (b) LCB

Figure 3. Stability map as a function of nozzle exit
velocity and fuel mole fraction for propane, D = 0.95 mm,
Veo = 8 cm/s; (a) He = 10%, (b) He = 20%
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Propane : Xz0=0.32, Uo = 30cm/s, Voo =8cm/s, He =20%

Propane : Xzo = 0.48, Uo = 60cm/s, Voo = 8cm/s, [Te =25%

Figure 4. Comparison of LISE(a) and LCB(b)
with the time step of 0.033s.
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Figure 5. Various flame dimensions of LCB at X
= 0.48, Uo = 60cm/s and V. = 8
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