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Abstract : When a fire occurs on a ship that has mechanical ventilation facilities, the air supply and exhaust systems directly effect smoke diffusion.
And there is a high possibility that occupant’s visibility will be harmed because of smoke. In this study, the effects and risks of air supply and exhaust
systems with regard to smoke diffusion given a shipboard fire analyzed with a Fire Dynamic Simulator(FDS). Suggested measures are also provided for
using air supply and exhaust systems more efficiently. The results showed that, when air supply and exhaust systems were both working at the time of
a fire, rather than stopping these systems as previously encouraged, continuing to operate both was an effective measure to gain evacuation time. When
a fire occurred and the exhaust system was operating, also starting the air supply system near the origin of the fire was another effective approach to
gain evacuation time. However, when only the air supply system was operating and a fire occurred, the air supply system accelerated smoke diffusion,

so it was necessary to stop the air supply system to detect smoke diffusion as much as possible.
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J1 ¥ g . Acceleration of gravity
t : Time f,  : External force vector
p : Density h, : Sensible enthalpy
: Veloci .
b Velocity q : Heat release rate per unit volume
P : Pressure
q : Heat release rate of particles

T  : Temperature
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Fig. 1. Extinguish Operation flow chart.
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Fig. 2. External appearance of the training ship.

Table 1. Overview of the training ship

Length 117.20m Width 17.80m

Gross Ton 6,686GT DLWL 5.9m
People Total 246 (Crew 42, Trainee 204)
Speed Max.19, Av. 17.5 kts
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¥4 (NIST, National Institute of Standards and Technology)
7} 703t FDS(Fire Dynamic Simulator, Ver. 6.0.1)(McGrattan et
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Fig. 3. Analysis object of Main deck modeling.
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Table 3. Setting scenario by cases

. Ventilation system operating condition
Scenario - -
Air supply Air exhaust
Nop_Exh_Sup Non-operating Non-operating
Exh_Sup Operating Operating
Exh Non-operating Operating
Sup Operating Non-operating
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Fig. 4. A-® section visualization of the smoke layer (Case 1).
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Fig. 5. ©-@© section visualization of the smoke layer (Case 1).

Table 4. Time to limit visibility value (Case 1)

Measuring points

Classification (1] (2] (3] (4]
sec | % |sec | % |sec| % |sec| %
Nop_Exh_Sup 98 [100| 89 | 100 | 65 | 100 | 62 | 100
Exh Sup X x X x | 83 [ 128 | 68 | 110
Exh 101 {103 | 93 | 104 | 69 | 106 | 66 | 106
Sup 112 | 114 | x x | 77 | 118 | 62 | 100
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Fig. 7. ©-D section visualization of the smoke layer (Case 2).

Table 5. Time to limit visibility value (Case 2)

Measuring points
Classification (1] (2) (3) (4]
sec | % |sec| % |sec| % | sec | %
Nop Exh Sup | 112 | 100 | 101 | 100 | 71 | 100 | 78 | 100
Exh_Sup x X x X x x | 74 | 95
Exh 117 | 104 | 106 | 105 | 75 | 106 | 83 | 106
Sup 117 | 104 | 161 | 159 | 86 [ 121 | 73 | 94
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Table 6. Time to limit visibility value (Case 3)

Measuring points
Classification (1] (2] (3] (4]

sec | % |sec | % |sec| % |sec| %

Nop_Exh_Sup 66 | 100 | 79 | 100 | 104 | 100 | 97 | 100
Exh_Sup 64 | 97 | 73 1 92 | 95|91 | 96 | 99
Exh 66 | 100 | 79 | 100 | 103 | 99 | 97 | 100

Sup 59 | 89 | 73 192 |93 |8 |91 | 9%
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