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A Study on the Effect of Length and Spacing of Draft Curtains on
Temperature and Visibility in case of a Ship Fire
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Abstract

According to the accident statistics of the Korean Maritime Safety Tribunal, a total of 13,687 marine
accidents occurred over the past 5 years (2016~2020) of which 588 cases were fire and explosion,
accounting for 4.3% of the total. In particular, fire and explosion accidents accounted for 4.3% of accidents
while large-scale marine casualties such as fatalities accounted for 5.6%, which was higher than other
accidents. In this study, the optimal installation conditions are proposed by analyzing the effects of smoke
draft curtains, which are not installed on ships on changes in temperature and visibility in case of fire. As
a result, in the presence of draft curtains, the temperature one of the verification factors for the evacuation
limit value, did not reach the standard value under all conditions. However, in the case of visibility most
directly related to survival in case of fire, it was confirmed that the installation of draft curtains helps to
improve the survival rate. The results of analyzing the optimal installation conditions for the length and
spacing of draft curtains under the physical settings in this study are as follows. In the condition of 10m
spacing of draft curtains, 30cm was the optimal condition, and when the spacing was 20m or 30m, 40cm
in length was found to be optimal. Since the various size and type of fire are very important factors in the
analysis of the survival rate by fire, further research is needed.
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<Table 1> Parameters of Corridor structure

Content parameters (m)
Length 50.0
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<Table 2> Simulation parameters of Fire

Content parameters
Simulation time 100 sec.
Fire scale 1MW

Size of Fire Source 60cm % 60cm

wood
20 °C

Flammable Material

Interior Temperature

Measuring
Draft curtain

point

Z ads(1.8m)

X ads(0.6m) ...,

[Fig. 1] Measuring point of temperature & visibility.
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[Fig. 2] Draft Curtain length (20, 30, 40, 50cm).
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[Fig. 4] Temperature distribution without draft curtain.
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[Fig. 5] Visibility distribution without draft curtain.
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<Table 3> Max. temperature according to the
length of draft Curtain at a interval

of 10m
Max. 60°C Improvem
Content Temp. (se) ent
(°C) rate
None Draft Curtain 45.1 no 1
Draft Curtain 20cm 39.8 no 1.13
Draft Curtain 30cm 36.3 no 1.24
Draft Curtain 40cm 34.6 no 1.30
Draft Curtain 50cm 30.9 no 1.46

[Fig. 6-a] Temperature distribution with 20cm
length draft curtain & interval(10m).

[Fig. 6-b] Temperature distribution with 30cm
length draft curtain & interval(10m).

[Fig. 6-c] Temperature distribution with 40cm
length draft curtain & interval(10m).

[Fig. 6-d] Temperature distribution with S50cm
length draft curtain & interval(10m).

- 487 -



?:}

<Table 4>°A X Hle} o] & S7HES
AARAE] 7+A0] 20m, ZAol7} 20emY HF-
1.12, 30cm¥ 7% 1.14, 40cm¥ 7% 1.18, 50cm
d Af 12308 BEAHSIT AABA 0] 25
FeE Aofdls Hd 1239 FFE vHE= A

o= SRIHH.

<Table 4> Max. temperature according to the
length of draft Curtain at a interval

[Fig. 7-d] Temperature distribution with S50cm
length draft curtain & interval(20m).
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None Draft Curtain  45.1 o ! <Table 5> Max. temperature according to the
Draft Curtain 20cm  40.4 no 1.12 length of draft Curtain at a interval
Draft Curtain 30cm  39.4 no 1.14 of 30m
Draft Curtain 40cm 38.2 no 1.18 Max. 60T Improvem
Content T . t
Draft Curtain 50cm 36.8 no 1.23 onten imp (sec) en
(°C) rate
None Draft Curtain 45.1 no 1
Draft Curtain 20cm 43.7 no 1.03
Draft Curtain 30cm 404 no 1.12
Draft Curtain 40cm 40.0 no 1.13
[Fig. 7-a] Temperature distribution with 20cm Draft Curtain 50cm  39.4 o L14

length draft curtain & interval(20m).

[Fig. 7-b] Temperature distribution with 30cm

length draft curtain & interval(20m).

[Fig. 8-a] Temperature distribution with 20cm
length draft curtain & interval(30m).

[Fig. 7-c] Temperature distribution with 40cm

length draft curtain & interval(20m).

[Fig. 8-b] Temperature distribution with 30cm
length draft curtain & interval(30m).
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[Fig. 8-c] Temperature distribution with 40cm
length draft curtain & interval(30m).

[Fig. 9-a] Visibility distribution with 20cm length
draft curtain & interval(10m).

[Fig. 8-d] Temperature distribution with 50cm

length draft curtain & interval(30m).
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<Table 6> Min. visibility according to the length
of draft Curtain at a interval of 10m

Min. Improve
e Sm
Content visibility( ment
(sec)
m) rate
None Draft Curtain 2.7 52.9 1

Draft Curtain 20cm 39 82.6 1.56

Draft Curtain 30cm 4.6 96.2 1.82

Draft Curtain 40cm 44 102 1.93

Draft Curtain 50cm 15.5 no -

[Fig. 9-b] Visibility distribution with 30cm length
draft curtain & interval(10m).

[Fig. 9-c] Visibility distribution with 40cm length
draft curtain & interval(10m).

[Fig. 9-d] Visibility distribution with 50cm length
draft curtain & interval(10m).
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<Table 7> Min. visibility according to the length
of draft Curtain at a interval of 20m

Min. Improve
. Sm
Content visibility( ment
(sec)
m) rate
None Draft Curtain 2.7 52.9 1

Draft Curtain 20cm 34 63.5 1.20

Draft Curtain 30cm 3.5 72.9 1.38

Draft Curtain 40cm 3.6 81.7 1.54

Draft Curtain 50cm 3.6 79.7 1.51

[Fig. 10-a] Visibility distribution with 20cm length
draft curtain & interval(20m).

[Fig. 10-b] Visibility distribution with 30cm length
draft curtain & interval(20m).

[Fig. 10-c] Visibility distribution with 40cm length
draft curtain & interval(20m).

[Fig. 10d] Visibility distribution with 50cm length
draft curtain & interval(20m).
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<Table 8> Min. visibility according to the length
of draft Curtain at a interval of 30m

Min. Improve
s Sm
Content visibility( ment
(sec)
m) rate
None Draft Curtain 2.7 52.9 1

Draft Curtain 20cm 3.1 57.6 1.09

Draft Curtain 30cm 32 62.0 1.13

Draft Curtain 40cm 33 63.4 1.20

Draft Curtain 50cm 35 65.6 1.24

[Fig. 11-a] Visibility distribution with 20cm length
draft curtain & interval(30m).

[Fig. 11-b] Visibility distribution with 30cm length
draft curtain & interval(30m).

[Fig. 11-c] Visibility distribution with 40cm length
draft curtain & interval(30m).
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[Fig. 11-d] Visibility distribution with 50cm length
draft curtain & interval(30m).
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<Table 10> Comparison of visibility variation with

time at measuring point length of draft
curtain & interval

Length of draft curtain(m)

Interval(m) / Max. Vis.(m)
<Table 9> Comparison of temperature variation 20cm 30cm 40cm S0cm
with time at measuring point length 10 1.56 1.82 1.93 -
of draft curtain & interval
20 1.20 1.38 1.54 1.51
Length Draft curtain(m)
Interval(m) / Max. Temp.(°C) 30 1.09 1.13 1.20 1.24
20cm 30cm 40cm 50cm
10 1.13 1.24 1.30 1.46 [Fig. 131 o5 Al &otrr] fl&l TH==
) 740
20 1.12 1.14 1.18 1.23 ek I
30 1.03 1.12 1.13 1.14
Vis.
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[Fig. 12] 5Comparison of temperature variation with
time at measuring point length & interval
of draft curtain.
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