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ABSTRACT

In this paper, the architecture of a safe stove with an automatic fire suppression function using a sound wave fire
extinguisher has been proposed and developed for the first time. A microcontroller connected to a fire sensor detects and
suppresses a fire by driving a fire extinguisher. The sound wave fire extinguisher is composed of a speaker and collimator,
and is driven by a driver module including an audio amplifier. The attenuation of the sound wave is reduced by preventing
the sound diffusion with an enclosure surrounding a stove. The frequency of the sound wave is set to 50 Hz, and the sound
pressure of 93 dBA is measured at the distance of 0.5 m. It takes maximum 8 and 15 seconds to suppress the flame from
7-cc and 14-cc flammable liquid, respectively, which corresponds to 24% and 42% of the natural extinguishing time. Since
the proposed safe stove is non-toxic and leaves no residues over the conventional ones, it would combine with various home
appliances to suppress early-stage fires and prevent fire expansion.
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Figure 1. Architecture of the proposed safe stove using a sound
wave fire extinguisher.
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Figure 3. Driver module for the sound wave fire extinguisher.
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Figure 4. Implemented safe stove with the sound wave extinguisher.
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Figure 6. Intensity variation of the received sound wave for the
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Figure 8. Measured voltage waveforms when the fire is detected.
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Figure 10. Suppression of the flame as time passes for 7-cc paint
thinner.
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