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Abstract

The new SOLAS regulation permits the alternative design approach for the approval of
designs which deviate from those where prescriptive rules apply. The new approach is
being promoted by recent advances of noble designs such as those employing large
public spaces in passenger ships. From the respect of fire safety, it is needed to show that
the level of safety of new design is equivalent to what can be achieved from the
prescriptive rules where the fire simulation is regarded to be the essential tool. This paper
provides an overview of the process of performance—based design of the smoke extraction
system in a cafeteria of a ROPAX. FDS, a CFD fire simulation software is used to show that
the field-model software can improve the fire safety over what are expected from
prescriptive rule sets or zone—model application.

# Keywords: Performance—based design(&s2J18t& ), Fire simulation(3HXH AIZ3101&), Smoke
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Table 1 Identified fire hazards on the accom—
modation area of a ROPAX (Andersson and
Saterborn 2002)

Fire Scenario Possible origin and cause
Cabin Smoking in bed
Children” s Playing with fire in plastic
playroom ball pool
Cafeteria TV-set, Smoking
. Electrical equipment,
Cinema . quip
Smoking
3500
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2500
< 2000 |
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£ 1500
1000
50 I
0
0 200 400 600 800
time(sec)

Fig. 1 Heat release rate of design fire
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Fig. 3 Plan of cafeteria in a ROPAX
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Fig. 4 Fire source in cafeteria
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Fig. 5 Stairs leading to hallway on upper deck
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Fig. 6 Observation point, no smoke extraction
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Fig. 7 Layer interface height at an observation
point, no smoke extraction
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Fig. 8 Mean temperature of lower layer at an
observation point, no smoke extraction
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Fig. 9 Mean temperature of upper layer at an
observation point, no smoke extraction
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Fig. 12 Mean temperature('C) of upper layer in
cafeteria, t=539sec, 2x 3 m'/s

Fig. 13 Overview of area not satisfying the
performance criteria, t=539sec, 2x 3 m’/s
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Fig. 14 One smoke exhaust vent, 1 x6 m/s
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Fig. 15 Contour of gas temperature, t=900sec,
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