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A Study on the Improvement of Survival Rate of the Passengers and Crews according to FDS Analysis
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Abstract: Seafarers can confront to evacuate from the ship with many reasons such as collision, grounding and fire accident.
It believes that evacuation time from ship is very important element in order to increase survival rate in the contingency cir-
cumstance, however narrow and complex structure of ship is one of obstacle element against prompt evacuation. Taking into
consideration the unique structure of ship compared to the structure of other facilities, speed of fire propagation on board ship
is faster than the same size of other type facilities. Therefore, measures to prompt evacuation are required.

But it comes with the behavioral constraints of the crews and passengers of the nature of operating in a complex structure
with narrow vessels. Therefore, in this study, we propose a formula to be analyzed by theoretical approach and simulation
methods to improve the survival rate for the crew and passenger of the ship through the ship’s structural modification. We an-
alyzed the temperature rise and visibility which are the most influential effects on the life safety in the event of fire by using
a three-dimensional analysis of sight-only program Fire Dynamic Simulator (FDS) as analytical tools.
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Figure 1: A flow diagram
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Table 1: Simulation area

Items Contents [m]
Corridor Length 50
Corridor width 07/09/10/15/20
ceiling height 20/22/24

Figure 2: Simulation area
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Table 2: Permitted evacuation time

Corridor width[m]

0.7
0.9
1.0
1.5
2.0

Permitted evacuation time[sec]

18.3
20.8
21.9
26.8
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Table 3: Evacuation time
Persons Corridor width [m]
(Number)| (.7 0.9 1.0 1.5 2.0
10 27.2 23.8 22.8 20.2 18.7
11
12
13
14
15 Eimp E;mp Eimp E;) E;o
16
17
18
19
20 43.7 41.7 41.0 25.8 22.8
sec sec sec sec sec
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Table 4: Fire simulation scenario

Corridor width[m] Ceiling Height[m]
0.7
0.9
1.0 20/22 /24
1.5
2.0

Table 5: Max. temp. and min. vis. (ceiling height 2 [my])

Temp. . Vis.
Corridor Max. decrease Mf“' increase
width Temp. | . Vis. | .
[m] °C] improvement (m] improvement
rate [%] rate [%]
0.7 38.1 - 7.7 -
0.9 36.8 34 10.2 132.5
1.0 359 5.8 11.9 154.5
1.5 332 12.9 19.6 254.5
2.0 29.8 21.8 30.0 390.0
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Table 6: Max. temp. and min. vis. (ceiling height 2.2 [m])

Vis.
increase

Temp.
Max. P

Temp.
[°C]

Min.
Vis.
[m]

Corridor
width
[m]

decrease
improvement
rate [%]

improvement
rate [%]

0.7 352 - 11.1 -

0.9 335 4.8 159 143.2

1.0 334 5.1 17.2 155.0

1.5 304 13.6 30.0 270.3

2.0 28.8 18.2 30.0 270.3

Table 7: Max. temp. and min. vis.(ceiling height 2.4 [m])

Temp. Vis.
Corridor Masx. decrease Min. increase
width Temp. | . Vis. | .
[m] °C] improvement [m] improvement
rate [%] rate [%]

0.7 31.9 - 18.3 -

0.9 31.1 2.5 25.0 136.6

1.0 30.5 4.4 28.9 157.9

1.5 29.1 8.8 30.0 163.9

2.0 27.4 14.1 30.0 163.9

Table 8: Analysis of max. temp. according to ceiling height

Corridor width (] Ceiling  Height [m] 20 22| 24
0.7 38.1{35.2|31.9
0.9 36.1/33.5|31.1
1.0 35.9033.4(30.5
1.5 33.2130.4129.1
2.0 29.8|28.8(27.4
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Figure 3: Analysis of max. temp. according to ceiling heigh
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Table 9: Analysis of min. vis. according to ceiling height

Corridor width[m] Ceiling  Height[m] 20 | 22 | 2.4
0.7 7.7 [11.1|18.3
0.9 10.2115.9|25.0
1.0 11.9]17.2|28.9
1.5 19.6|30.0 | 30.0
2.0 30.0{30.0{30.0
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Figure 4: Analysis of Min. Vis. according to ceiling Height
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Figure 5: Analysis of Temperature (0.7 [m] /2.0 [m])

Figure 6: Analysis of Temperature (2.0 [m] / 2.4 [m])

Figure 7: Analysis of Visibility (0.7 [m] / 2.0 [m])

Figure 8: Analysis of visibility (2.0 [m] / 2.4 [m])
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