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COMPUTATIONAL SIMULATION OF FIRE SUPPRESSION SYSTEM
FOR CABINS OF SHIPBOARD ENCLOSURE
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2School of Mechanical Engineering & Research Center for Aircraft Parts Technology, Gyeongsang Nat’l Univ.
3Energy Plant Safety Group, Korea Institute of Machinery and Materials

The numerical simulation has been performed to predict the performance of the fire suppression system for
cabin of shipboard enclosure. The present study aims ultimately at finding the optimal parametric conditions of
the mist-injecting nozzles using the CFD methods. The open numerical code was used for the present simulation
named as FDS (Fire Dynamics Simulator). Application has been done to predict the interaction between water
mist and fire plume. In this study, the passenger cabin was chosen as simulation space. The computational
domains for simulation in the passenger cabin were determined following the fire scenario of IMO rules. The full
scale of the flow field is WxLxH=4x3x2.4 m* with a dead zone of WxLxH=1.22x1.1x2.4 m’. The water mist
nozzle is installed in ceiling center of 2.3 m height from the floor, and there are six mattresses and four cushions
in the simulation space. The combination patterns of orifices to the main nozzle and the position to install nozzles
were chosen as the simulation parameters for design applications. From the present numerical results, the
centered-located nozzles having evenly combined orifices were shown as the best performance of fire

suppression.
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W nozzle
* fire place

(a) Schematic view

(b) Grid system

Fig. 1 Schematic view and grid system for simulation
in the passenger cabin
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Fig. 2 Schematic diagram of mist orifice
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Table 1 Orifice performances used in the simulation

Type A | B
Pressure (bar) 10
Spray pattern Solid cone
K-factor 1.07 1.72
SMD (um) 156 169
Velocity (m/s) 31.6 29.8
Spray angle (°) 83 114
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nozzle body

orifice

Fig. 3 Configuration of nozzle
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Table 2 Combination pattern and Flow-rate of nozzle

Combination Number of orifice Flow-rate
pattern A-type B-type (LPM)
Cl1 8 0 27.2
2 6 2 31.46
C3 4 4 35.72
C4 2 6 39.98
C5 0 8 44.24

(a) Case 1

(e) Case 5

Fig. 4 Distribution of heat release rate inside the cabin
after 250 seconds of mist injection
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Fig. 5 Temporal distributions of mean ceiling temperature and
heat release rate in the passenger cabin
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Fig. 6 Fire suppression time according to variation
of flow rate
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Fig. 7 Position of water mist nozzles in the passenger cabin
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Table 3 Fire suppression times according to the cases
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Fig. 8 Fire suppression times according to the cases
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Fig. 9 Temporal distributions of mean ceiling temperature
in the passenger cabin
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Fig. 10 Sectional view of temperature in the case
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Fig. 11 Sectional view of temperature in the case VI
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Fig. 12 Sectional view of temperature in the case VI
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