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Sailing Performance Prediction of AC Boat by Use of CFD Analy51s for
Sails

By Kotaro TAKANO (Student Member) and Hideaki MIYATA (Member)

The optimization of the flying sail shape is performed for an International America’s Cup sailing
boat by use of CFD code for the sails. After grid test is made to confirm the degree of accuracy, highest
lift /drag ratio is pursued by changing the parameter for sail shape. The obtained sail performance
is put into the VPP (velocity prediction program) to find out the total system with highest VMG.
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Fig. 1 Horizontal plane of the grid system.
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Tablel Calculation condition.

TWS 12 knot
BSP 9.5 knot
TWA 35°
leeway 2°

heel 25.0°
AWA 18.72389°
Reynolds number 2.00E—05
wind shear 1/7 Fe
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Fig. 2 Comparison of CFD result (sideforce and
thrust) with variable grid numbers in J-
direction, seriesl.
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Fig. 3 Comparison of CFD result (sideforce and
thrust) with variable grid numbers in J-
direction, series2.
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Fig. 4 Comparison of CFD result (sideforce and
thrust) with variable grid numbers in I-
direction.
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Table2 Sail shape parameters.

Height L“;:; (E;eg po:;:q% draft %
SalA| 0 6 10 | 4133 | 533
15| 8 15 | 4088 | 803
/5 | 1 25 | 4128 | 1193
35 | 16 30 | 4203 | 1594
45 | 22 | 35 | 4242 | 1515
SalB| 0 5 27 | 4000 | 600
15| 6 32 | 4015 | 876
25 | 9 41 4037 | 1284
35 | 13 | 40 | 4058 | 1594
45 | 18 37 | 3750 | 1563
salc| 0 4 25 | 4067 | 600
15| 5 29 | 4118 | 809
25 | 9 34 | 4074 | 1204
35 | 13 38 | 4118 | 1324
45 | 18 29 | 4063 | 1250
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Fig. 5 Definition sketch of sideforce and thrust.
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Fig. 6 Rresult for thrust-sideforce, jib & main
sail.
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Fig. 7 Result for thrust-sideforce, jib sail.
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Fig. 8 Result for thrust-sideforce, main sail.
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Fig. 9 Result for thrust-sideforce, jib sail.
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Fig. 10 Definition sketch of VMG.
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Fig. 11 VPP result, TWS=12knot, with Boat_A.
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Fig. 12 VPP result, TWS=12knot, with Boat_C.
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Fig. 13 VPP result, TWS=12knot, with Sail_C.
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