2nd High Performance Yacht
Design Conference 2006

Auckland, New Zealand
14-16 February 2006

ISBN: 978-1-62276-185-2



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2006) by The Royal Institution of Naval Architects
All rights reserved.

Printed by Curran Associates, Inc. (2012)

For permission requests, please contact The Royal Institution of Naval Architects]
at the address below.

The Royal Institution of Naval Architects
10 Upper Belgrave Street
London SW1X 8BQ UK

Phone: 44 207 235 4622
Fax: 44 207 259 5912

publications@rina.org.uk

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Ranse Investigations Of Downwind Sails And Integration Into Sailing Yacht Design Processes ..........ccocvvvererierieeannas 1
K. Graf, H. Renzch

Numerical Investigation On The Effects Of Trim FOr A Yacht Rig.......ccooiiiiiiiiiiiii e 13
Bardo Krebber, Karsten Hochkirch

CFD Calculations On The Sail-Like Three Dimensional AirfoilS...........ccocoiiiiiiiiiii e 22

Jaehoon Yoo, Jin Kim, II-Ryong Park, Haeseong Ahn, Suak-Ho Van

The Challenging Turbulent Flows Past Downwind Yacht Sails And Practical Application Of CFD To

B I 1C] O O O S O S OO SOO O OOTS TP TOPTOPR PP 30
Steve Collie, Margot Gerritsen

Safety Considerations In Developing The Stability And Structural Requirements In The Volvo Open

TO RUIE ..ttt b bttt h bbbt bbb e e e R £ e E £ e h e R e A E oAb e e oA £ ek e e R £ e R e e b e e b e R b e e e Rt eb e b b et e b et et ebeane s 42
lan M. C. Campbell, Andrew R. Claughton, Barry Deakin

Sink Or Swing: The Fundamentals Of Canting Keel SErUCLUFES...........couii i 50
Tom Cowan Ceng, Luke McEwen

Practical Aspects Of Canting Keel Design, Construction ANd ANAIYSIS ........cccceieiiiiiineiiiese e 59

Liz Tier, Merfyn Owen, Tim Sadler
Experimental Research Of Sailing Craft Added Masses For Hull-Keel Combinations By Acceleration

TTANK TS .ttt ettt ettt ettt et b et b bbb bt e h b e b £ bt e b e E e b e e e H e e b £ e H £ eb e A H e b e oA e e R £ e R £ e R e e b e AR e AR e b e e e R £ e R e e bt b b e b et e beene et 68
Albert Nazarov, Dmitry Dolinsky, Igor Agishev
Added Resistance In Short Reflected Waves — Sailing HUll.............coooii s 74

Magnus R. Tvete, Dariusz E. Fathi
Experimental Analysis Of The Vertical Motions In Waves Of An IACC Yacht With Calm Water-

OPLIMIZEA BUID SNAPES ...ttt ettt st et e e e s e s e e bt e besbe b e e e st e s e eneabeebesbesbenbe e enearenneas 82
Giorgio Contento, Matteo Ledri, Luca Codiglia
An Investigation Of Aerodynamic Force Modelling For Yacht Sails Using Wind Tunnel Techniques ....................... 89

Heikki Hansen, Peter Richards, Peter Jackson
Investigation Of The Performance Of A Spinnaker With Different Appendages - Wind Tunnel Test

AN NUMEFICAI SIMUIALION ...t b bbbt b bbbt e e e bt e bt bt s b e e b e nn e e bt e 98
Philippe Planquart

Wind Tunnel Techniques For Investigation And Optimization Of Sailing Yachts Aerodynamics............c.cccceeveenene 105
Fabio Fossati, Sara Muggiasca, Ignazio Maria Viola, Alberto Zasso

The Use Of Independent Supports And Semi-Rigid Sails In Wind Tunnel Studies............c.ccooceviiniiniinennieincenne 114

Peter Richards, David Le Pelley, Amelie Cazala, Matthew McCartey, Heikki Hanson, William Moore
Experimental Considerations Concerning Pressure Measurements On Sails: Wind Tunnel And Full-

STt TS TSP TP TSP 123
Richard G. J. Flay, Scott Millar

Full Scale Investigation Of One-Design Class Catamaran SailS ............cooiiiiiiiiiiiiie e 131
P. Puddu, N. Erriu, F. Nurzia, A. Pistidda, A. Mura

Sailboat Design By Response SUurface OPtimMIZation ..........c.ccooiiiieiiiniiieie ettt sae 137
Claudio D. Fassardi, Karsten Hochkirch

The Performance And Controllability Of Yachts Sailing Downwind IN WaVES ...........cccceceriivieiiiisie s 145
Giles Thomas, Dougal Harris, Yannick D'Armancourt, lain Larkins

Design Process Automation FOr SailiNg YACKTS ........cc.coiiiiiiiii e 153
Ulrich Remmlinger

Motion Prediction Of Ships And Yachts By Smoothed Particle Hydrodynamics..........cc.ccocoieiiiiieniienencieeseneee 160
B. Cartwright, J. Xia, S. Cannon, D. McGuckin, P. Groenenboom

A CFD Validation Test Case - Wind Tunnel Tests Of A Winglet Keel .........ccooiviiiiiiiiiiieeee e 168
Sofia Werner, Lars Larsson, Bjorn Regnstrom

Designing Composite Structures FOr SIamming LOAAS .........c.ccviiiirieiiieieicie et sa e sve e 177
Mark Battley, Susan Lake

Optimal Rig Design Using Mathematical Programming.........c.ccooooiiiiniiiesesesie e 185
Jarrad Wallace, Andy Philpott, Michael Osullivan, Michael Ferris

Knowledge Based Engineering And YacCht DESIGN.........cuciiiiiiiii ettt 193
Rozetta Payne, Don Kelly

Cost And Energy Assessment Of A High SPeed SHiP .......ooiiiiiiiii e 201

Magnus Burman, Balz Lingg, Stephan Villiger, Hakan Enlund, Anna Hedlund-Astrom, Sven-Erik Hellbratt



High Performance Large Yacht Construction Using Product Data Models
Rolf Oetter, Patrick Cahill, Christopher D. Barry
Author Index





