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A Case Study on the Passengers' Evacuation Times
according to the Fire Smoke Density On a Ship

Kwang-il Hwang' - Dong-keol Shin* - You-jin Kim#** - Jeong-ha Youn#* -

Sang-il Lee*** - Won-hwa Hong*s#*x*

Abstract : Because ships are very isolated and independent objects when sailing on the
ocean, if a fire and smoke occurs, nobody can be sure to escape safely from ship at the
moment. On the focus of the relationship between the sight transmissivity by fire smoke
density and the life safety, this study performs simulations and experiments,
respectively. To evaluate the theoretical evacuation time, CFAST software which is
known as a 2 zone model analysis tool is used, and the result is 54 seconds from
ECR(Engine Control Room) exit to upper deck exit and 34 seconds from bosun store to
upper deck exit. And totally 12 types of experiments are performed with other 10
persons per experiment. As the result, it is cleared that the low sight transmissivity
leads to the low life safety and the obstruction which can be happen unexpectedly on
the evacuation way on fire makes it worse. At the condition of the smoke density 0%,
over 90% people arrive at upper deck exit safely. But with the transmissivity of 8%,
70%(from ECR) and 30%(from bosun store) among experiment persons of each can
survive, and with same density and unexpected obstruction, the survival ratio goes
down to only 20% and 10%.

Key words : Ship(4¥h), HVAC(F%), Anti-fire("83h), Evacuation(Zd), Transmissivity (7HA14)
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Table 1 Number of fire on ships®
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Fig. 1 External appearance of the training ship
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Table 2 Specifications of the training ship

Length 117.20m Width 17.80m
Gross | 6 686GT | DLWL 5.9m
Ton
People Total 246 (Crew 42, Trainee 204)
Speed Max.19, Av.17.5kts

T Tk

(a) Evacuation route and fire origin on 2nd deck

[ *f:fire origin, t:evacuation goal, b:alternative route, u:upper stair, d:down stair ]

Fig. 2 Experiment areas on each decks

Table 3 Altemative evacuation routes on experiments

Fire origin | Alternative evacuation route
) 1 fl=bl—u2(d2)—u3(d3)—tl
Engine room
2 fl—bl—ul(dl)—u3(d3)—tl
1 f2—b2—t2
bosun store
2 f2—b2—t1
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Table 4 Simulation conditions!'™

Departure from| Engine bosun
Room store
Number of people 1 1
Distance over floor(m) 44.22 32.06
Number of exit doors 2 2
Vertical distance(m) 4.8

number of separate 1

stairways _

width of stairways(m) 1.79

height of stairways(m) 0.2

depth of tread(m) 0.28
Speed on level routes(m/s) 1.0 1.0

X 1
Flow rate through leaf(1¢! 0.65 0.65
/s/m)
Speed down stairs(m/s) 0.5 -
Flow rate on stairs(609 B
. 1.79

/min/m)

result (s) 54 34
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Table 5 View differences at a distance of 50cm by
sight transmissivity

Transmissivity View 1 View 2
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Fig. 4 Evacuation time from ECR with obstruction

Table 6 Average evacuation time from ECR

Transmissivity 100% 27% 8%
Without 13.40sec | 29.65sec | 49.72sec
obstruction
With obstruction | 33.97sec | 62.34sec | 79.11sec
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Table 7 Average evacuation time from bosun store

Transmissivity 100% 27% 8%
Wlthogt 7.62sec | 15.10sec | 58.90sec
obstruction
With obstruction | 24.64sec | 29.07sec | 95.11sec
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