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Flow field measurements and validation of CFD calculation of sails
accompanied with large scale flow separation
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Large scale flow separation occurs around sails of a sailing yacht at the downwind
sailing condition. In particular for the case of spinnaker, it is well known that the
detailed feature of flow separation is not clear and CFD calculations do not coincide
well with the measured data. In this research the detailed feature of flow separation
around sails is revealed by wind tunnel tests, and the results are compared with the
RANS-Based CFD calculation. The results of proposed CFD calculation method
coincide well with the measured one.
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Table 1 Principal dimensions of
International 470 class

Full scale | 1/6 model
Length [m] 4.70 0.783
Ly [m] 440 0.733
Weight [kef] 120 0.566
Mast height [m]| 6.76 1.12
Sail area

Mainsail [m?] | 9.12 0.253
Spinnaker [m?] 13.0 0.361

(Jib [m*) 3.58 0.0990

Fig.1 Sail Plan of International 470 class
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Fig.2 Set up of wind tunnel test
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Fig.4 Output result of SolidFromPhoto
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Fig.5 Output result of numerical
calculation
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Fig.6 Comparison of flow pattern on sail
surface between experiment and
calculation (wind angle 90 degrees)
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Fig.7 Comparison of stream line around sail
between experiment and calculation
(Top view, 120 degrees)

Fig.8 Comparison of stream line around
sail between experiment and
calculation (Side view, 120 degrees)
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Fig.9 Comparison of sail force coefficients
between measured and calculated
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