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Abstract : Fire fighters are exposed to the risk of many accidents during fire suppression, especially near the high voltage circuit. In
order to prevent and analyze the electric shock accidents, measurement of water resistance is crucial. However, this has been one of the
overlooked research areas and it has been very difficult to measure the mixed up resistance components separately. In this paper, we
measured a total resistance of apparatus and regarded it as a serial resistance of contact resistance and length dependant resistance.
Measuring the resistance by varying the length of water stream, the variable resistance and fixed contact resistance appear, which are
used to calculate the both components of resistances. In addition, the resistance of fire hose can be calculated from the parallel circuit
which is formed by grounding the fire hose with the resistance of water stream. Results show that we can successfully measure the
resistance per unit length of water stream and fire hose, thereby proving that this method is a facile way to measure water and fire hose
resistance. However, many experiments are still required to obtain the precise contact resistance of ground under various condition and
the resistance between the human body and fire hose.
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Fig. 1. Electrocutions during fire suppression,
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Fig. 2. Modeling of accident circuit,
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Fig. 4. Fire hose nozzle with electrode,
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Table 1. Average resistance according to length of water
stream with hose ungrounded

Length of water stream| Avg. resistance [kS2] | Avg. resistance [k<]
[m] (Straight water stream) | (Sprayed water stream)
0.8 264.85 351.89
1.8 434.92 478.14
2.8 619.65 613.96
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R%=0.9996
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Fig. 5. Average resistance according to length of the stream,
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Table 2. Parallel resistance value according to length of water
stream with hose grounded

Length of water | Avg. parallel resistance | Avg. parallel resistance
stream / fire hose k] k]
length [m] (Straight water stream) | (Sprayed water stream)
0.8/1.8 13542 126.76
1.8/2.8 189.22 168.07
2.8/3.8 245.38 217.10
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Table 3. Resistance of grounded fire hose according to length

Resistance of Resistance [k Resistance [k<]
grounded fire hose | (Straight water stream) | (Sprayed water stream)
R1.8 + Re 277.11 198.13
R2.8 + Re 334.94 259.17
R3.8 + Re 406.26 335.85
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Fig. 6. Resistance of fire hose according to length,
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Table 4, Resistance of fire hose per unit length and contact
resistance

Straight water | Sprayed water Average
stream stream
Resistance of fire
hose per unit length 64.58[k</m)] 68.860[k/m] | 67.72 [k€/m]
Contact resistance 158.63[k<2] 71.58 [k&2]
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Table 5. resistances of water stream and fire hose per unit
length

Straight water Sprayed water Fire hose
stream [kS»/m)] stream [k</m)] [k€/m]
Resistance per
unit length 177.40 197.2 67.72
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