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Development of a Single Fire Alarm System of House Based on Wireless Communication
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ABSTRACT

In this paper, a single house fire alarm device, which can solve the problem of fire perception at midnight time and the attenuation of alarm
signal due to the wall between rooms based on the wireless communication, was developed. The radio controlled fire alarm device was
designed to allow fire to be recognized quickly and accurately by monitoring the temperature and CO2 concentration based on the temperature
sensor and gas sensor, by detecting the fire in the house and by transmitting the fire alarm to the individual wireless alarms of other rooms using
the wireless transmission/reception module. Using the Arduino as a main control device, three independent fire alarm device prototypes were
made, and their usefulness was verified by the correct operations in temperature and gas tests.
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Fig. 1 Configuration of wireless communication based
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fire alarm system
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Fig. 4 The picture of the gas leakage and fire alarm
device’ prototypes and test system
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Table 1. Temperature change and alarm operation

over time
# | Time(sec) | Temperature('C) | Operation
1 5 22.1 no
2 10 24.2 no
3 15 29.5 no
4 20 34.8 no
5 25 38.3 yes
6 30 455 yes
7 35 422 yes
8 40 40.5 yes
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Table 2. Output voltage and alarm operation for

gas injection
4 Time Gas Output Alarm
(sec) | Injection |Voltage[V] | Operation
1 5 no 0.24 no
2 10 no 0.24 no
3 15 yes 1.8 no
4 20 yes 2.4 yes
5 25 yes 4.45 yes
6 30 yes 4.54 yes
7 35 no 3.52 yes
8 40 no 1.06 yes
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Table 3. Communication status and operating time
over distance

# | Distance(m) OK/Fail OT(sec)
1 5 OK 0.5

2 10 OK 0.5

3 15 OK 0.5

4 20 OK 0.5

5 30 OK 1

6 40 OK 1

7 50 OK 1.5

8 60 OK 1.5
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