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Abstract

An experimental study was carried out in a small-scale test furnace to investigate the performance, such as NOx
emission, enhancement of heat transfer, uniformity of temperature, and etc, of oscillating combustion applied in radiant
tube burner system. A premixed type burner and a cyclic oscillating control valve were designed and used. The fuel,
used commercial LPG in this study, was only oscillated using the cyclic oscillating control valve. As oscillating
combustion was applied in radiant tube burner system, it is found that NOx emission, compared to no oscillation, could
be reduced by 38% at 90~120rpm (1.5~2.0Hz). However, as oscillating frequency was increased, effect of abatement of
NOx emission is gradually reduced. From the measurement of furnace heating time from 100°C to 720°C, heat transfer
is increased by 11.5% at the oscillation of 120rpm. Temperature distribution of radiant tube surface is more uniform at
oscillation of 120rpm with decrease of the peak temperature and increase of low temperature. From these results, it is
confirmed that oscillating combustion is useful in radiant tube burner system.
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Fig. 1 NOx reduction by oscillating combustion
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