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Overview

An analysis of the effects of fully-hiked crewmembers and partiaily-hiked helmsmen on the
stability of International Star Class racing vachts was performed to accurately establish
their relative contributions to stability and performance. A combined crew welght limit
formula designed to provide similar performance potential over a wide range of
helmsman/crew weight combinations is suggested. This formula is based on equal stability
production at a sailing heel angle of 15 degrees with a crew leverage factor of 3.8 and a
helmsman {everage factor of 3.2.

Discussion

A heeled body plan of a Star sailing upwind with crew hiking was created from Class plans
and photos from recent Class World Championships. Righting arm levers at 15 degrees of
heel 0f 3.77, 3.39 and 2.98 feet were calculated for a fully-hiked crewmember, a normally-
hiked helmsman and a helmsman sitting on the deck edge, respectively. Computations of
combined crew/helmsman weights of equal stability based on the caiculated levers are
provided for both the hiked and sitting helmsmen cases. Subjective considerations of
additional performance benefits of crew weight (lower gyradius and windage) over helm
weight suggested increasing the crew leverage factor to 3.8 with an averaged helmsman
leverage factor of 3.2 for equal performance potential. The choice of a vajue for RM as a
constant in the suggested formula can be adjusted to raise or lower the mean combined
crew weight limit. The resultant increase in total combined weight for a heavy helmsman /
light crew team is modest over a light helmsman / heavy crew team, however it should be
recognized that the heavier total combined weight crew will produce a longer and more

stable immersed hull form.
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Suggested Crew Weight (Ibs) vs Helm Weight for Equal Performance

Formula:

Creth{RM{Helth*szy/a :

* Suggest RM=1500
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Crew Weight (Ibs) vs Helm Weight for Constant RM (with Helm Hiking)
Formula:  Crew Wt=(RM ~ Helm Wt *3.39)/3.77

RM (ft lbs) 160 180 200 220 240 260( Helm (ibs)
1700 307 289 271 253 235 217
1600 281 263 245 227 209 191
1500 254 23 218 200 182 164
1400 227 209 192 174 156 138
1300 201 183 165 147 129 111

Total Combined Crew and Helm Weight Table {with Helm Hiking)

RM (ft lbs) 160 180 200 220 240 2601 Helm (ibs)
1700 467 469 471 473 475 477
1600 441 443 445 447 449 451
1500 414 416 418 420 422 424
1400 387 389 362 354 396 398
1300 361 363 365 367 369 371

Crew Weight (Ibs) vs Helm Weight for Constant RM

(with Helm Sitting)

Formula:  Crew Wt = (RM - Helm Wt *2.98)/3.77

RM (ft Ibs) 160 130 200 220 240 260} Helm (Ibs)
1700 324 309 293 277 261 245
1600 298 282 266 251 235 219
1500 271 256 240 224 208 192
1400 245 229 213 157 182 166
1300 218 203 187 171 155 139

Total Combined Crew and Helm Weight Table (with Helm Sitting)

RM (ft 1bs) 160 180 200 220 240 260 Helm (Ibs)
1700 484 489 493 497 501 505
1600 458 462 466 471 475 479
1506 431 436 440 444 443 452
1400 405 409 413 417 422 426
1300 378 383 387 39] 395 399
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Star Crew and Helm

STARBOAT.XLS

RM Lever (feet) at Heel=15

[ Total | 1 2 | 3 ] 4 5 6 |
Crew 5.77 5.06 4.02 344 | 3.06 2.71 171 |
Heim - Hike 3.39 3.85- 3.63 310 | 279 1.86 1.0 |
Helm - Sit 2.98 335 | 296 2.67 | 158 0.83 |
Percentage Weight Breakdown (%)

Total 1 2 3 4 5 6
Crew 100 8.4 55.6 20.0 4.6 8.6 2.8
Helm - Hike 100 58.4 5.6 20.0 4.6 8.6 2,
Helm - Sit 100 64.0 | 456 200 | 86 2.8
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