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Research on the Modification Scheme of Marine Engineering Ships Based
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Abstract : This study aims to explore Marine ship modification scheme based on the principle of energy saving
and emission reduction. Through the comprehensive application of energy management and energy
saving technology, emission reduction technology and pollution control, the optimization design of
ship structure and materials, and system integration and comprehensive optimization methods, a set
of comprehensive modification scheme is proposed. Emission reduction technologies and pollution
control include the application of advanced exhaust gas treatment systems, use of low—sulfur fuels and
lubricants, adoption of ship exhaust gas treatment and desulfurization technology, control of wastewater
discharge and waste disposal, and consideration of carbon capture and carbon neutralization
technologies. In terms of the optimized design of ship structure and materials, lightweight design principles
and methods, using high—strength materials, composites and nanomaterials, and applying structure
optimization and hydrodynamics simulations are recommended. Finally, through the system integration
and comprehensive optimization method, considering the ship navigation characteristics and mission
requirements, the modification scheme is implemented. In terms of feasibility analysis and economic
evaluation, the modification cost and investment payback period are considered, and the economic
benefit and feasibility of the modification scheme are evaluated. The results of this study can provide
reference and guidance for energy saving and emission reduction modification of Marine vessels.

Key words : energy saving and emission reduction; marine ship; energy management; structure
optimization; system integration
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