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“Ryuko-Maru Tanker” & Measuring Program 
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Preprocessing 
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Free Surface Effect (Drawback) 

► Different Mesh refinement 1. level 

► Elevated time to achieve steady state 1. level 

N°Cells=7M N°Cells=7.6M 
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Free Surface Effect 

Solid 
Boundary 

No Free Surface  Free surface 

1-Wa=0.504 1-Wa=0.502 
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Scale Effect 

Model Scale 7m  
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Scale Effect 

Length=30m  
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Scale Effect 

Length=120m  
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Scale Effect 

Full Scale 300m  
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Scale Effect 
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Roughness 
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Roughness Effect 

► Increase of shear stress (smooth) 
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Roughness Effect 

► Increase of shear stress (New ship=200μm) level 
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Roughness Effect 

► Increase of shear stress (6 years ship=>r=400μm) level 
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Roughness Effect 
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Roughness Effect 

Model Scale 7m  Full Scale Smooth  

Full Scale 200μm  Full Scale 400μm  
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Final Comparison 
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Conclusions  

► RST most reliable model 

 

► Free surface negligible for low Fn 

 

► Indispensability of Roughness model  

 


