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Effects of Horizontal Axis Wind Turbine and Its Sector Management on the
Energy Balance of a Vessel
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Abstract

The improvement of the energy balance of a transport vessel by a wind turbine and application of sector management were

investigated. The assumed wind turbine has a 30m rotor diameter, which is equal to the width of the vessel. Directional

characteristics of the wind turbine installed vessel were measured in a wind tunnel test. Power loss due to the wind turbine

drag force was shown to exceed power production in certain combinations of relative wind speed and direction. The case

study was conducted for the North Sea route between Sunderland and Saint Petersburg. It shows that the wind turbine is

more effective to improve energy balances by following the wind and lower vessel speed. Furthermore, the sector

management, which selects power production or idling based on power balance, was also shown to improve 20% of the

energy balance in case of 6m/s of vessel speed. Thus, the wind turbine and its sector management were shown to be

effective to improve the energy balance of the vessel.
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Fig 2 1/100 Scale Model
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Table 1 Measurement System
K1 AT A

Equipment Maker Type
3-Axis Balance Nissho LMC-3051-5
Strain DC Amp Nissho DSA-100

Voltmeter Toyo 200 Multimeter

Hot Wire Anemometer Kanomax 7000
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Fig 4 Relative Power to Relative Wind Direction
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Fig 5 Relative Wind Speed to Relative Wind Direction
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