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Prediction of the Effects of the Ship’s Heel and Trim Conditions

on the Fire Development Characteristics
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Abstract - Due to the environmental factors of the sea, ship accidents always contain an inclination angle. The change in the ship afiects
not only the evacuation speed of passengers but also the fire growth in the ship. For this reason, when analyzing the fire, it is necessary
to analyze the risks by considering conditions of inclination. In this study, the temperature that aflects the fire was calculated by alteration
of ship’s heel and trim angle and analyzed using FLUENT. Based on fire occurrence position, evacuation should be done within 37
seconds under the condition of -10° heeling angle and 36 seconds under the condition of —10° trim angle. However, it was predicted
that the evacuation will not be aflected under the conditions of +10° heel angle and +10° trim angle. For these reasons, it Is confirmed that
when the ship Is on fire, evacuation measures should be considered based on the heel and trim conditions as per the location of the fire.
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Table 1 Specification of the passenger ship

Length 189 m ‘Width 27 m

Gross Ton 15,195 GT DLWL 15.15 m
People Total 1,248 (Passenger 1,220, Crew 28)
Speed Max. 25.981kts
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Fig. 1 Schematic of the fire compartment
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E Total energy

;' Force vector

Gy, The generation of turbulence kinetic energy due
to the buoyancy

G, The generation of turbulence kinetic energy due
to the mean velocity gradients

jj) diffusion flux of species j

R, Net rate of product of species 1 by chemical reaction

S, Volumetric heat source

S; Rate of creation by addition from the dispersed
phase plus any user defined sources

S, S. User defined source terms

Y; Mass fraction of each species

Y. The contribution of the fluctuating dilatation in
compressible turbulence to the overall dissipation
rate

; Gravitational acceleration

hj Sensible enthalpy of species ]

k Kinetic energy per unit mass

kesp  Effective conductivity

D Pressure

t Time

u; Velocity magnitude

; Overall velocity vector

€ Turbulent dissipation rate

P Density

o}, Turbulent Prandtl numbers for k

o, Turbulent Prandtl numbers for e

T Stress tensor

W Dynamic viscosity

v Kinematic viscosity
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