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ABSTRACT

In this study, the risk of fire caused by the moving of ignition heat source by robot cleaner was studied. The results of
experiments on the operation characteristics and the characteristics of each type of robot cleaner will be able to be used as
promotional materials for the prevention of fire caused by the robot cleaner and additional considerations should be taken
into account when identifying fire sites in fire investigations.

There are two types of robot cleaners on the market: shock sensors and ultrasonic sensors. Among them, ultrasonic sensors
were expected to be excluded from the possibility of ignition when they were operated before they reached a heat source
such as a heating device, but it was discovered that the electric heating device was moved by a wire caught in a wheel
outside the range of the electrosonic device. In the case of a shock sensor robot cleaner, it showed the possibility of a fire
due to unintentional movement of the heating device or movement of its position in response to the impact of an obstacle.
The Mamibot robot cleaner could move 60 cm up to about 800 g in weight, and heating devices below 800 g could move
up to flammable material.

This experiment focuses on the possibility of ignition by reproducing and observing the process of fire caused by
movement, not technical research on robot cleaner. In the future, it can be used as identification point as one of fire
prevention data and fire occurrence factor.

*keywords : Shock bumper, Shock sensor, Electric heater(Ignition source)
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Fig 1. Fire statistics
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Fig2. Example of fire occurrence
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Fig3. Example of unintentional electric stove operation
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Fig4. Robotcleaner composition
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Fig.6 Reenactment experiment set
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Product electrlc stovel Product electric stove2 Product : electric stove3 Product : Candle

height : 74cm height : 33cm height : 36cm height : 5.7cm

weight @ 2400g weight @ 634g weight : 898g weight @ 87g
Fig.7 Ignition source

Electronic scale Spring scale

Fig.8 Measuring device

Product name : momibot Product name : roboking Product name : xiaowa

Manufacturer : M Co. Manufacturer: L Co. Manufacturer : X Co.
Fig.9 Robot cleaner
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Table 1. Resistance
robot cleaner Momibot Roboking Xiaowa
Force 8N - 4.1N

Table 2. Force sensed by shock sensor
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Fig.10 Experiment of unintentional electric stove
operation
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Table

(combustibles)

Fig.13 Route of Robotcleaner

Fig.14 Fire occurence
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Fig.15 Sequence of unintentional electric stove movement(Roboking)
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Fig.16 Sequence of unintentional combustibles movement(Xiaowa)
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