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Fire Simulation for Vent Flow and Temperature in Engine Room of
Small Ship: Effects of Ceiling Duct Location and Side Vent Size
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Abstract : Fire simulations were performed using the Fire Dynamics Simulator (FDS) sofiware to examine the vent flow and temperature in the engine
room of a small ship. A diesel fire with a heat release rate of 10 kW was targeted, and the effects of the ceiling duct location, side vent existence and
nonexistence, and side vent size were investigated. The existence or nonexistence of the side vent and its size considerably affected the smoke behavior,
mass flow rate through the vent, and temperature. When the side vent was not installed or was small, the smoke layer reached the floor in the engine
room. In addition, as the side vent size increased, the mass flow rate through the vent increased with decreasing temperature value. However, the effects
of the ceiling duct location on the smoke behavior, mass flow rate through the vent, and temperature seemed to be relatively minor compared to those
of the side vent size. Therefore, to improve the fire safety of the engine room in a small ship, the side vent size is considered to be a more important

design factor than the ceiling duct location.
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Table 1. Summary of numerical simulation conditions

Ceiling duct Side vent
Case Condition | Location | Condition Size(WxH)

Case 1 With Corner Closed -

Case 2 With Corner Opened | 0.5mx0.5m
Case 3 With Side Opened | 0.5mx0.5m
Case 4 With Center Opened | 0.5mx0.5m
Case 5 With Center Opened | 0.35mx0.35m
Case 6 With Center Opened | 0.2mx0.2m
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Table 2. Effects of existence and nonexistence for side vent on
mass flow rates for outflow and inflow through ceiling

and side vents
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Case Left Right
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Table 3. Effect of ceiling duct location on mass flow rates for

outflow and inflow through ceiling and side vents

. Side vent(kg/s)
Ceiling vent(kg/s) ;
Case Left Right
Outflow | Inflow | Outflow | Inflow | Outflow | Inflow
Case 2 0.037 0.000 0.043 0.061 0.042 0.061
(#0.0011)| (£0.000) |(£0.0021)|(£0.0021)|(0.0021)|(+0.0019)
Case 3 0.037 0.000 0.043 0.060 0.042 0.062
(#0.0013) | (£0.000) |(£0.0016)|(£0.0017)|(0.0017)|(+0.0017)
Case 4 0.039 0.000 0.042 0.061 0.041 0.061
(#0.0024) | (£0.000) |(£0.0021)|(£0.0021)|(z0.0020)|(+0.0018)
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Table 4. Effect of side vent size on mass flow rates for outflow

and inflow through ceiling and side vents

- Side vent(kg/s)
Ceiling vent(kg/s) ;
Case Left Right
Outflow | Inflow | Outflow | Inflow | Outflow | Inflow
Case 4 0.039 0.000 0.042 0.061 0.041 0.061
(+0.0024)| (0.000) |(£0.0021)|(0.0021)|(20.0020)|(0.0018)
Case 5 0.042 0.000 0.017 0.038 0.017 0.038
(£0.0023)| (0.000) |(£0.0012)|(+0.0016)|(x0.0012)|(0.0017)
Case 6 0.044 0.000 0.000 0.022 0.000 0.022
(+0.0021)| (0.000) | (+0.000) |(x0.0031)| (+0.000) |(=0.0030)
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Fig. 8. Mass flow rates for outflow and inflow through ceiling

and side vents with side vent size.
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