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VPP ANALYSIS

The Velocity Prediction Program are algorithms that resolve the equilibrium equations, starting
from the boat model.

They offer many analysis possibilities allowing also fleet comparison and race models; they also
could be used with results coming from tank model test, wind tunnel test or CFD data and
regression coefficients.
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VPP Polar Plot:

This is a typical polar plot which shows the boat speed for specific true wind speed and heading.
The radial lines represent true wind heading and the circumferential lines represent true wind speed.
Optimal upwind and downwind conditions are marked as small square on the boat speed contours
for each wind speed.
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Best Boat speeds Table:

The following tables give a numerical representation of the polar diagram. Boat speeds are given for
a series of true wind speed both in knots and in seconds/miles, and there is also included either
upwind and downwind optimum speed-made-good solution.

The last two tables represent the best boat speed and angle related to the apparent wind.

Vt True wind speed (knots)
Bt True wind angle (°)
Vs Boat speed (knots)
Vmg Boat velocity made good (knots)
Heel Heel angle (°)
Va Apparent wind speed (knots)
Ba Apparent wind angle (°)
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Best Boatspeeds (ki)

4 6 8 10 12 14 16 20 25 30

36.0 28B4 426 539 624 686 724 746 769 783 7.90
400 320 473 589 877 730 7h9 776 7.97 8.11 8.12
450 358 520 641 724 7TE6 T.889 B804 823 835 B8.44
520 405 572 684 763 7889 817 B.31 852 8.69 8281
60.0 442 613 729 7.89 826 846 860 883 904 820
70.0 471 644 749 805 845 874 889 ©.18 944 964
75.0 479 652 754 809 850 883 905 934 963 9586
BO.O 482 655 756 810 852 888 9.16 950 981 10.08
90.0 477 650 752 807 849 887 924 979 10.19 10.58
110.0 479 660 765 825 874 921 963 1020 10.86 11.73
120.0 445 622 741 806 855 9.01 949 1045 11.36 12.32
135.0 368 536 670 756 8.11 856 9.02 998 11.74 13.52
160.0 287 432 560 671 750 8.02 845 928 1055 12.61
165.0 233 353 468 573 669 744 796 878 0883 11.34
180.0 213 322 430 530 622 7.06 7.66 850 947 10.67

UpVs 372 5.156 621 689 7.18 733 743 756 769 778
Up.Bt 467 445 430 410 387 369 356 344 343 347
UpVmg =255 368 454 520 560 586 6.04 6.24 635 640

DnVs 3589 498 597 678 722 738 782 862 965 1172
Dn.Bt 136.7 140.3 1448 1491 155.0 166.8 171.3 173.0 171.7 159.4
DnVmg 261 384 488 581 655 719 773 856 955 10.97

Times for 1 nm (secs)

4 6 (5] 10 12 14 16 20 25 30
36.0 1265.5 B45.4 668.0 5769 5247 4971 4823 468.0 459.6 456.0
40.0 1123.9 761.8 B611.0 531.5 4832 4745 463.7 452.0 443.9 4396
45.0 1001.7 691.9 561.9 496.9 4702 4564 4478 437.3 431.83 426.5
52.0 B89.6 629.6 518.8 471.7 4503 4404 4332 4228 414.1 4085
60.0 814.0 5877 4941 456.5 4358 4256 4185 407.9 3983 391.4
70.0 764.6 559.1 480.6 4472 426.0 412.0 404.8 392.3 381.3 373.3
75.0 752.3 5522 477.6 4451 4236 4079 397.9 3854 3739 3653
B0O.0 746.8 5494 4765 4443 4226 4056 3928 379.1 367.0 357.3
90.0 754.2 5542 479.0 446.2 4240 4058 3885 367.8 353.3 340.2
110.0 752.2 5457 470.5 436.3 4120 391.0 373.8 353.0 331.6 307.0
120.0 809.2 579.1 4857 44648 4212 3994 3793 3444 316.8 2923
135.0 977.3 671.7 537.3 476.0 4439 4205 399.2 360.7 3065 266.4
150.0 1254.6 B834.0 643.2 5366 4800 448.7 4261 387.9 341.2 2855
165.0 1544.0 1020.9 769.5 6280 537.9 4840 4522 4099 3663 3174
180.0 1690.9 1117.6 838.2 679.2 578.3 510.2 4702 4234 3802 3375

Up 1412.4 9787 7924 6929 6428 614.0 596.1 577.2 566.8 562.9
Dn 1380.0 938.6 737.5 619.2 550.0 500.8 465.8 420.8 377.0 328.2
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Best Apparent Wind Speed

4 6 8 10 12 14 16 20 25 30

36.0 6.5 g8 127 154 179 201 222 262 312 361
40.0 68 101 131 157 181 202 222 262 311 359
45.0 70 103 133 159 180 201 221 260 308 357
52.0 72 105 134 158 178 197 217 255 303 351
60.0 73 105 132 154 174 192 211 249 296 343
70.0 71 102 127 147 167 184 2041 239 285 331
75.0 7.0 99 123 143 162 180 196 23.3 278 324
80.0 6.8 96 119 1398 157 176 192 226 271 31.7
90.0 6.2 88 11.0 128 146 164 182 21.3 256 30.1
110.0 5.1 72 90 105 121 136 151 181 223 265
120.0 42 6.1 il 92 106 122 137 167 204 248
135.0 3.0 4.4 5.8 74 85 100 115 1486 182 21.2
150.0 2.1 3.1 4.2 54 6.7 8.1 97 128 167 199
165.0 1.8 L 3.7 47 5.8 71 86 11.7 157 193
180.0 1.9 2.8 3.7 47 5.8 6.9 83 115 155 193

Up 7.1 103 132 158 180 202 222 262 312 36.1
Dn 2.8 3.8 4.6 54 6.3 7.0 84 115 155 194

Best Apparent Wind Angle

4 6 8 10 12 14 16 20 25 30

360 211 212 215 220 225 231 237 250 263 274
400 223 225 230 236 243 252 260 276 291 30.3
45.0 23.8 241 249 258 268 279 290 308 327 341
520 258 266 27Y.7 292 305 318 333 356 377 393
60.0 283 296 31.3 334 351 365 383 41.0 435 454
70.0 31.7 336 36.1 389 412 429 444 479 509 532
75.0 336 357 386 418 444 464 478 515 547 571
80.0 355 379 412 448 477 499 516 551 586 61.2
80.0 400 427 467 509 545 573 594 626 666 694
110.0 477 511 567 626 674 711 740 792 B39 86.7
120.0 547 582 638 705 761 805 837 883 930 96.1
1350 732 752 795 860 925 977 1015 1065 10889 1108
150.0 106.6 106.3 108.4 111.3 1157 1204 1241 1288 131.7 132.0
165.0 146.0 1456 1458 1466 147.6 1492 151.1 153.8 1557 156.2
180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0

Up 242 239 241 240 237 235 235 239 252 265
Dn 761 845 97.0 109.3 1257 1528 163.1 167.8 166.6 147.3
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