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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.

o] ol vijx|) tfr] IHARE T 2H2
PWM 215 = 237 (Speaker B)=
= Z# v o) El(collimator ©)S 53

5

BAE gut AR oR @ AU Avd - JES
Sl oo} el
of BE g3te] 7448 Folt ATL Wt HATE YA
EF 10 5) o1 34 AAE B3l BASA gom ekl
~ER Azde T2 PEch

2.2 9P AEH AJAHRI 15

Figure 2= Fd ~E B HAE &3817]9] F29 AR
RojEth 239 23870 = 150 W(RMS)-8 ohm AFF2]
237} (Marshall, 10A-1565P)7} HA1=ATh 2~3A] A&
2 ¢F 26 ecm (10 inch) ©]t}. SE|Wo]E = Zo] 21 eme] ¥
T3 Eta 8712 7o, 297 W& Ho
73 2.5 em9] 93 E(hole)o] FA= o Ut ¥F &
g2 F(vortex ring)= =3 537t o HE7hA] A
F AEE AP

=3 &3}7]9] F-F EE(driving module)< Figure 37 2
t}. AC-DC {H&7](@Mean Well, NES-350-48)= 220 V-AC
S 48 V-DCE W8l HA 87 350 wWolth. =9

> o

il mo X of

A

Fire Sci. Eng., Vol. 32, No. 6, 2018



36 Aed -

bl =

® Collimator

(® Speaker

Figure 3. Driver module for the sound wave fire extinguisher.

A 7HAA G e R 2Ho] 7t oF 40 VE AE H
Atk 2T Q FE7)(@Kbell, BTL 5630ST)= A2 AZ
2 7] (pre-amplifier)} Semi-fixed variable resistor (SVR)-= U]
ek 300 W &9 Class-D $%7] BES AHESHAHH &
te FZ7|E8 FHFEEE HEslr] 9% A7) (DLSIS,
BK63H)9| A78&2 4 Aolth mlo]| A=A EE2(DArduino
UNO)= 3HAl A& 913k 3hA AlA(BKY-026)9F =914
(@Songle, SDR-05VDC-SL-C)oll AAF T} Z LA (IR) 717
A A 2L EE 60%0|H, REO FIE 7PHA
& A3 AgE 24T + Utk

7t AEE s HAAolA it 9% St A E
=0]7] 9Jal JAZ=A Wi 2EBE wjAsta, $3 &
3719 FERES ool mixEdth JISEA = FolH
2335 x 34 x 80 cm)E FHEo] o SlHoRHE HE

=8k A 21 s] =53, #3238 Al6E, 20183

o| A - vy FE . A7 -

A8 - g% B - A5

Sound
Wave

Fire
Extinguisher

Enclos_u re

Driver =
Module &

Figure 4. Implemented safe stove with the sound wave extinguisher.
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Figure 5. Roomsim simulation structure.
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Figure 6. Intensity variation of the received sound wave for the
various position inside the enclosure (Z = 0).
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Figure 7. Intensity variation of the received sound wave for the
various width and height dimensions.
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Figure 8. Measured voltage waveforms when the fire is detected.
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Figure 9. Measured sound pressure versus distance with and without
the enclosure.

Figure 10. Suppression of the flame as time passes for 7-cc paint
thinner.
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