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A study on the efficiency advancement for evacuation of the crews by ship structural
improvement
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Abstract : Onshore great fires can normally be extinguished by firefighters using special firefighting equipment
and its suitable method. However, offshore fires on the ships are to be extinguished by the crew without any
supports from the onshore. Also, crews working on board are exposed to high risk of emergency evacuation
due to the complicated structure arrangement of the ships and different accident types such as fire and ship
collisions. As most of damage and loss of life in fire are associated with suffocation, shortening of evacuation
time is an important factor to improve a survival rate. In this study, visibility in the accommodation area is
analyzed by using the temperature and smoke flow which are obtained by the Fire Dynamic Simulator(FDS)
as a Three-Dimensional Fire Analysis program to understand the survival rate of the crew upon the fire. The
fire doors for most of ships are designed to close automatically when the fire alarm is activated. These auto-
matic closing of the fire doors is a very effective system to delay the spread of flame and smoke flow for
the unmanned spaces of the fire protected area. However, if the crew cannot escape within the estimated
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time, the crew inside the fire protected area will be damaged a lot. In this paper, the comparative analysis

between the evacuations by using the fire door from the fire protected area and the suggested fire shielding

structure in this study is carried out by the smoke flow rate and the temperature rise rate.

Keywords : Smoke flow, Visibility, FDS, Fire door, Temperature rise rate, Smoke flow rate, Shield
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Figure 2: Diagram of flow
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Figure 1: Diagram of flow
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Table 1: Simulation area

Item Figure (m)
Passage length 36.85
Passage width 1.20
Ceiling height 242
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Figure 3: Fire Door installation (3D Graphic)
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Figure 4: Shield installation (3D graphic)

2. ti¥] 38 E F A3k

=
Byl AL AY, F, BER hro] A

AA

A& Aot e o] AFelME A FA

A14415(200013 59 31)"e] HE Ijutyhed 2
o

?l 44/4,., 5 A& e A5 TR 266
ZoltH2). =, EE o7 B s40] o] Azt el
Hu s zasor gt Zeolth. SFPE(Society of
Fire Protection Engineers)2] Harold E. "Bud" Nelson
2} Frederick W. Mowrer2] H|AHA] o]& A5-9] 3wt
Aol ostd FEETF 0.54/m o)dd S
ek R A AP 2 (13 2TH3)

_ PS04
=T =0266D)kDWW. @)
o714,

7@ wFO Al WgT TRyl 5444

= S¥sh=H 2E= AlRKsec)

Journal of the Korean Society of Marine Engineering, Vol

BGOSR A (B, 0dTE 14 48

T AE [95(E) A aRE(m)]

Figure 201 <8l % 11712 3o

d
e HR7F By AR ddemr o]gA<l
A (ol 9Jsha & vtk 357271 At d1K
g odete] A9 26 A o3 BeLEo
7t ddEnh Uld@=9] TNO Human Factorst
BrittEuram X~ = E<] MEPdesign(Mustering and
Evacuation : Scientific Basis for Design)= X213
o] dgto = 18404 83412 A<l 1509S tige
2 32 9 A AALe T8 o5 RIYLHES
AESGITE ol F58
F7] F7kel whah oF 15 [%] 4 =
ATH4]. ©] A7 AF}E AE3hH AA AT
oF 42[sec] 2 JAEF R dd F-&A)7H] 26.6[sec]
B}y Zdoja dig ehdel #A17F e AeRE Hel

H
R

3. A EHNA R 2

3.1 FDSQ| 7H &

FDS:= A= Aele
CPDEEEA A&we] o
WAl g e sl durday 4
I Ar1e] 35S Axe WS Akl T2
Ao}, AAMIE-S LES(Large Eddy Simulation) H&
DNS(Direct Numerical Simulation)ol] A#glo] ®HE=H)
2ol 2)s) d|SFTh Navier-Stokes W2S 2] (2)

o} ZHO1).

FAlel B8 A

S| i3+ Navier-Stokes

ou; ou; 1 ap (‘32uj
5 Ty =h, @
ot ox; p ox; 0% 0% ;
AZIM, w t H=, f L ERAAT A o
p i BE pE v Y
. 38, No. 3, 2014. 3 344



32 2 AlEdo]M
FDSE AR&3}e] 7] =
DXF Td= 3ATIE AsfokstEE AutoCAD
= o]&3te] DXF »}%‘i ksl & 3zkd Td=
1ol W3lE 91US DXF2FDS TZ13S 9]
&3t Dsow A= = 5&?‘&3} o]

=]

A2

S 2 7 AY] SAAES XFS B FH4
Q1 06[m], YF $H-9E9] vvteks A H=
21 35[m] 12l 2F2 Algke] AF 7k ARE
< A8 didd AR E91AQ1 1L5[m)=
SRt

O AlE#HelA ARE 100[sec]

o1 i pARSE 100 [KW]

O ¥ =7 60[cm] x 60[m]

o 714 24 =2

O AUe= 25[°C]

o 34 B9 A2

O 5%, W3k Al A

33 K| A2 oM MF
Ae] 9= Table 201]/\1 Ehu}g} 7o)
o] Ak

551]}}“, w
A, wshio] abhd
%’f—%—éo] A ehS
S 7otsle]  2[sec], 3[sec], 4[sec]
SHE giAl 2 Aol A
Zo]  20[cm], 30[cm],
AEH oI AIE v
A Aule)
3}L ul/ﬂo]\:}

A

ﬁ, Scenario 12 Al 2~ES

Scenario 2+= ¥ Lol A A<t

Journal of the Korean Society of Marine Engineering, Vol.

S

pad

f

A7

Table 2: Fire simulation scenario

Scenario 1 Scenario 2

Fire door open

Fire door open 2[sec] Shield length 20[cm]

Fire door open 3[sec] Shield length 30[cm]

Fire door open 4[sec] Shield length 40[cm]
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Table 3: Time(sec) to reach a Max. temperature
(Scenario 1)
» Max. Reaching
Condition .
temperature (°C)| time (sec)
Fire door open 33.32 99
Fire door open 2[sec] 38.04 96
Fire door open 3[sec] 36.26 96
Fire door open 4[sec] 36.22 88
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Table 4: Time(sec) to reach the Min. visibility range

(Scenario 1)
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Table 6: Time(sec) to reach the Min. visibility
(Scenario 2)

. Min. Reaching . Min. Reaching
Condition o ] Condition o ]
visibility (m)| time (sec) visibility (m) | time (sec)
Fire door open 13.53 98 Fire door open 13.53 98
Fire door open 2[sec] 8.41 100 Fire door open 2[sec] 21.2 100
Fire door open 3[sec] 8.91 100 Fire door open 3[sec] over 30 over 100[sec]
Fire door open 4[sec] 9.51 100 Fire door open 4[sec] over 30 over 100[sec]
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Table 5: Time(sec) to reach a Max. temperature

(Scenario 2)

. Max. Reaching
Condition ]
temperature (°C)| time (sec)
Fire door open 33.32 99
Fire door open 2[sec] 33.32 99
Fire door open 3[sec] 31.07 100
Fire door open 4[sec] 27.02 100
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Table 7: Time(sec) to reach a Max. temperature

Max. Tem. decrease
Condition temperature | improvement
(°C) rate (%)
Fire door open 33.32 -
Fire door open 2[sec] 38.04
) 12.41
/Shield length 20[cm] 133.32
Fire door open 3[sec] 36.26
. 14.31
/Shield length 30[cm] /31.07
Fire door open 4[sec] 36.22
) 25.40
/Shield length 40[cm] 27.02

Figure 5: Analysis of temperature (Opening fire
door/4[sec])

Figure  6: of (Shield

length/40[cm])
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Table 8: Time(sec) to reach the Min. visibility

Visibility de-
crease
improvement
rate (%)

Min.

Condition visibility (m)

Fire door open 13.53 -

8.41
121.2

Fire door open 2[sec]
/Shield length 20[cm]

252.08

8.91
130014

Fire door open 3[sec]
/Shield length 30[cm]

336.70

9.51
130017

Fire door open 4[sec]
/Shield length 40[cm]

315.46
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Figure 8:
door/4[sec])

Analysis

Figure 9: Analysis of visibility (Shield length/40[cm])
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Figure 10: Analysis of visibility
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