JFMSE, 28(5), pp. 1358~1364, 2016. www.ksfme.or.kr
o SmsAT, M28H Hs5E, SH83S, 2016. http://dx.doi.org/10.13000/JFMSE.2016.28.5.1358

sAle) 27\ FFo) WE A} B kA A7

AAS - ATh3l

(BHHL S Me SR - H(F)HL0I0A)

A Study on Ship Evacuation Safety Consequent
on the Size and Sort of Fire
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Abstract

Maritime accidents caused by a ship include collisions, sinking, stranding and fire etc. This study is
intending to consider fire accidents among such diverse marine accidents. It is much likely that various
sorts of fires break out because crewmen are living in a narrow space for long periods of time consequent
on the ship’s characteristic of sailing on the sea. According to the ship fire survey, about 50% of the total
fire accidents occurred at an engine room, and the main fire origin was analyzed to be oil. In addition,
ship fire breaks out in the order of baggage racks and living quarter. In short, the survey indicates that all
sorts of fires belonging to A, B, C and D-class have occurred. This study, targeting an actual passenger
ship ‘A’, found the response time to evacuation, during which the people on board a ship recognize the
outbreak of fire, and act, and the travel time for evacuation which is the actual travel time. In addition,
this study carried out a simulation through the special program for fire analysis - FDS (Fire Dynamics
Simulator) in order to find the effective evacuation time , i.e. life survival time. Particularly, this study did
comparative analysis of the influence on the survival of passengers and crew based on the collected
simulation data by fire size and sort. As a result of the analysis, it was found that when examining the
only actual evacuation movement time excepting the response time to evacuation, people are safe by
completing evacuation before the effective evacuation time only in case fire size is 100Kw among all sorts
of fires. In other words, in case of the outbreak of fire more than 1 MW, it was found to fail to meet
evacuation safety regardless of fire size.

Key words : Maritime accident, Fire, Passenger and crew, Response time to evacuation, FDS, Evacuation movement
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[Fig. 1] Drawing of passenger ship “A*
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<Table 1> Decrease rate according to Evacuation

time
Heeling(®) Decrease rate Evacuation
g (%) time
5 8.4 2244
10 16.1 240.3
15 233 255.2
20 300 269.1
25 36.3 2821
30 423 294.6
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O Size of Fire Source 5 m x 3 m
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<Table 2> Time(s) to reach the temperature range
of 60°C (No. 1 Measuring point)

Type 100 kw 1 MW 2 MW
Wood - 59.4 31.2
Polystyrene - 90.1 40.3
Kerosene - 60.1 253

<Table 3> Time(s) to reach the temperature range
of 60°C(No. 3 Measuring point)

Type 100 kW 1 MW 2 MW
Wood - - -

Polystyrene - - -

Kerosene - - -
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<Table 4> Time(s) to reach the visibility range of
6m (No. 1 Measuring point)

Type 100 kw 1 MW 2 MW

Wood 2955 50.4 247
Polystyrene 103.9 216 91
Kerosene 228 445 235

<Table 5> Time(s) to reach the visibility range of
6m (No. 3 Measuring point)

Type 100 kw 1 MW 2 MW

Wood - - -

Polystyren
e

Kerosene - - -
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<Table 6> Decrease rate according to Evacuation
time of Evacuation Movement time

Heeling(*) Decrease rate Evac.uation
(%) time
0 0 60

5 8.4 65.0

10 16.1 69.7

15 233 74.0

20 30.0 78.0

25 363 81.8

30 423 85.4
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[Fig. 7] Results of Evacuation safety
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