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Abstract

The National Maritime Research Institute has been researching ways to reduce greenhouse gas emissions from
international shipping with a focus on development a method to accurately evaluate ship performance in actual
seas. The institute has produced software such as the vessel performance simulator VESTA and its supporting
tool UNITAS. The software was used to study fuel saving techniques, and its application includes trim
optimization in operation. In addition to VESTA and UNITAS, the database of global weather GLOBUS was
developed to assess the statistical characteristics of global winds and waves. Furthermore, a hull form for
improving ship performance in waves was developed as well. This paper briefly outlines the aforementioned
research developments.
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[ (1) Evaluation of external forces
[ (1-1) Added resistance in short crested imegular waves

[ (1A) Added resistance in regular waves
[] (18) Linear superposition for added resistance in short crested irregular
[ (1-2) Wind force and moment coefficients

[ (1-3) Hydrodynamic coefficients

[J (2) Perfformance simulator for ships in actual seas
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[ (4) Minimum Propulsion Power Assessment

[J (41) Assessment level 1 - mini ower lines

O 42) level 2 - simplified

[ (44) Calculation of added resistance in long crested irregular

[ (5) Calculation of extemal forces for the analysis of speed trial data

[ (5A) Calculation of added resistance in regular waves
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O (1) Conversion of recorded data from a ship

O (1-1) Import time history data

O (1-2) Extraction of data in a calm sea condition

O (1-3) Approximation of power curve in a calm sea condition
O (1-4) Estimation of specific fuel oil consumption

O (2) Estimation of ship form parameters
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O (3) Estimation of ship performance parameters
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