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EUT(Enhanced Unified Theory)

The emission of carbon dioxide has been restricted by the EEDI (Energy Efficiency
Design Index). Weather routing services have become more important to shipping companies. However, there
are accuracy deficiencies in the numerical models employed by such services for purposes such as weather
forecast and the ship speed loss phenomenon. Moreover, the development of weather routing models has been
hampered by insufficient accumulation of continuous data on ship motions, and the navigation, engine, and
weather parameters. The data used for this study was collected over one year from a 20,000DWT class bulk
carrier on worldwide voyages. Some new relationships regarding ship motions, speed loss, and wave
conditions were developed, which were verified by experimental data and numerical simulations of the
frequency response of the ship motion and of the weather and ocean.
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