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Experimental Study of Material Effects on

the Flame Behaviors in Meso-scale Rectangular Channels

Young Tae Guahk®, Dae Keun Lee™

Chang-Bog Ko"

ABSTRACT

Flame behaviors in meso-scale rectangular channels are largely influenced by heat re-
circulation through wall. In order to investigate the effects of wall thermal property on
the heat recirculation and flame behaviors, meso-scale rectangular channels, of which
upper and lower walls are made of quartz, stainless steel and silicon carbide and front
and rear walls of quartz for flame visualization, were fabricated in this study. As a re-
sult, characteristic mixture velocities of propane-air flame, such as transition, stationary,
and instability onset velocities, were measured for each channel and various mixture
conditions. The results show that thermal conductivity has a close relationship to the

characteristic velocities.
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Fig. 1. Cross—sectional view of the meso-scale
rectangular channel
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Table 1. Thermal property of test materials
. Thermal conductivity,
Materials [W/m - K]
Fused silica (quartz) 1.38
Stainless steel (AISI 316) 134
Sintered SIC 114
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Fig. 2. Material effects on the characteristic
mixture velocities; (a) transition velocity, (b)
stationary velocity, (c) instability onset velocity.
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