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Abstract : Increasing marine transportation of dangerous goods using containers causes fire accidents on ships due to leakage of dangerous
materials. In IMO (MSC.93), all vessels that are to be loaded five or more containers on weather deck area after 1 January 2016 are required to
have a fire extinguishing system called Water Mist Lance (WML) on board. In this study, numerical analysis is performed to design WML with
optimal edge radius of curvature using LS-DYNA. The analysis results for the three models with 10 mm, 15 mm and 20 mm lengths of the edge part
showed that the only model with 15 mm length penetrated the wall of the container and did not cause damage to the edge of the WML. In the

future, based on the results of this study, we will make a WML of prototype and conduct a performance test. And we will continue to improve the

problems.
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Fig. 1. Notation of LS-DYNA.
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Fig. 2. 3D model of container & WML.
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Fig. 3. Piercing nozzle models of WML.
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Fig. 4. Fixed boundary condition of container wall.
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Fig. 5. Load boundary condition of WML.
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Fig. 6. Schematic diagram of WML including piercing nozzle.

Fig. 7. Finite element model of WML.
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Fig. 8. Penetration response behavior of WML model 1.
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Fig. 9. Penetration response behavior of WML model 2.
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Fig. 11. Max. equivalent stress of container 1.
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Fig. 12. Max. equivalent stress of WML 1.
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Fig. 13. Max. equivalent stress of container 2.
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Fig. 14. Max. equivalent stress of WML 2.
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Fig. 15. Max. equivalent stress of container 3.
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Fig. 16. Max. Equivalent Stress of WML 3.
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Table 1. Analysis Results of Equivalent Stress
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