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ABSTRACT

To analyze the transfer characteristics of CO, extinguishant when extinguishant is injected into
a closed space similar to a marine engine room, a numerical simulation was performed. Flow and
Concentration fields are calculated according with the variation of the fire plume,s location. The
results show that the variation of fire plume,s location greatly effected on the flow patterns and
the characteristics of CO; extinguishant transfer. In case of the fire plume located at left region of
the 2nd floor center in the engine room consisted of first and second floor, The effects similar to
the air curtain is found and cut off the mass transfer. In the characteristics with hight, the iso-
concentration line below the extinguishable limit is formed in the left region of the 1st and 2nd
floor center after the CO, extinguishant is completely injected. therefore I think that the results
of this study are considered to arrange the CO, injection nozzles for the CO, fire fighting
equipments.
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Fig. 1. Schematic diagram.
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Fig. 2. Flow field at 120 sec(Fire plume located at the
center of the 1% floor).
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Fig. 3. Velocity and CO;, concentration fields at 6 sec according with the variation of fire plume location(Fire plume
located at the 1% floor). (a) Velocity field without fire plume, (b) CO, concentration field without fire plume,
(c) Velocity field with fire plume located at center of the 1% floor, (d) CO; concentration field with fire plume located
at center of the 1" floor, (e) Velocity field with fire plume located at right side of the 1st floor center, (f) CO,
concentration field with fire plume located at right side of the 1% floor center, (g) Velocity field with fire plume
located at left side of the 1* floor center, (h) CO, concentration field with fire plume located at left side of the 1
floor center.
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(g) (h)

Fig. 4. Velocity and CO, concentration fields at 6 sec according with the variation of fire plume location(Fire plume
located at the 2™ floor). (a) Velocity field without fire plume, (b) CO, concentration field without fire plume,
(¢} Velocity field with fire plume located at center of the 2™ floor, (d) CO, concentration field with fire plume located
at center of the 2™ floor, (e) Velocity field with fire plume located at right side of the 2™ floor center, () CO,
concentration field with fire plume located at right side of the 2™ floor center, (g) Velocity field with fire plume
located at left side of the 2™ floor center, (h) CO, concentration field with fire plume located at left side of the 2™

floor center.
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Fig. 5. CO, mass fraction with time and the variation of
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