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Propeller shape optimization using CFD analysis
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Summary

In recent years, due to advances in computing technology, Computational Fluid Dynamics (CFD)
capable of dealing with the viscous effects as a performance estimation tool has become common in
the design of marine propellers. Since the propeller is working in the wake field which is influenced
by viscous effects, it is expected that propulsion performance will be further improved by combining
the optimization system and CFD with effects of energy saving devices and actual ship wake field
taking into account.

As the first step, we developed a propeller shape optimization system using CFD for the purpose
of improving the efficiency of marine propeller, which is working in the model wake field. In
addition, tank tests were conducted on various propeller shapes obtained by this system, and the

effectiveness of this system was confirmed.
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| Input: Original Prop. |
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Modify the prop. shape by SQP |
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Estimate Performance with CFD

| Output: Optimized Prop. |
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Fig.1 Outline of Optimization system
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Fig.5 Comparison of pitch distribution.
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Fig.8 Pressure distribution on back side.
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Fig.10 Pressure distribution on back side.
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