An inside look at our world of yacht design.

The Exciting New Volvo Open 70
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Volvo Open 70 Concept Yacht - Copyright Farr Yacht Design Ltd

Over ayear ago, Volvo Ocean Race or-
ganizerscommissioned Farr Yacht Design
(FYD) to conduct a preliminary study to
devel op aconcept Volvo Open 70 (VO70)
design. Senior Naval Architect Britton
Ward headed this project, and worked
closely with the race organizers to de-
velop the new Volvo Open 70 Rule.

According to Britton, under the guide-
lines of the new rule designers will have
much latitude to find the best solution
for expected race conditions. For the next
event, it ishighly possiblefor thefleet to
exhibit significant differencesin design
conceptsreflecting thevariousteamsrace
strategies and emphasis on offshore ver-
sus inshore competition.

Even at the heavy end of the permitted
displacement range, these boats will be
some of the lightest, most powered-up
oceanracersdevised. Intermsof sail area
to displacement (power to weight), the
VO70'sarecloser to modern skiff dinghies
than conventional keelboatsand havethe
potential to achieve speeds in excess of

30 knots. Preliminary performance esti-
mates show the VO70 to be approximately
30 to 60 seconds/milefaster than aVolvo
Ocean 60. Compared with aVO60, sub-
stantial performance gains should be
found reaching and downwind as a re-
sult of the light displacement, large
sailplan and high stability of the new de-
sign.

Upwind, theVO70 target speed will be
closeto thewind speed through 12 knots.
At downwind optimum angles, the VO70
will sail thewind speed through 30 knots!

Substantial development will go into
refining appendage conceptsfor these de-
signs. Reliableand functional canting keel
mechanisms are a must but the decision
between centerline dagger boards, twin
asymmetric dagger boards, forward rud-
ders and even the number of aft rudders
is not necessarily clear-cut. To better un-
derstand these appendage trade-offs,
FY D isundertaking a comprehensivere-
search effort including both scale model
testing and computational work.

Achieving the rule minimum displace-
ment while maximizing theweight in the
bulb will also present design and build-
ing challenges. Sufficiently tiff and rigid
structures engineered to withstand the
rigors of the Southern Ocean will be criti-
cal to completing the Volvo Ocean Race
and we will be devoting substantial re-
sources to developing refined structural
solutions based on our extensive experi-
ence.

The limitations on the sail plan and
number of sails should help to control
program costs but also present fertile
ground for new devel opments. Maximiz-
ing the useful life and sailing range of
each of the sails will be paramount for
thisevent and will be akey ingredient in
building a successful campaign.

Since 1985, Farr Yacht Design’srecord
remains undefeated in this prestigious
event.

2001-2002
1st - illbruck Challenge- VO60
2nd - AssaAbloy - VO60

1997-1998
1st - EF Language - W60
2nd - Merit Cup- W60
3rd - Swedish Match - W60

1993-1994
1st - NZ Endeavour - Maxi
2nd - Merit Cup - Maxi
3rd - LaPoste- Maxi
1st - Yamaha- W60
2nd - Intrum Justitia- W60
3rd - Galicia93/Pescanova- W60

1989 - 1990
1st - Steinlager 2 - Maxi
2nd - Fisher & Paykel - Maxi
3rd- Merit - Maxi

1985-1986
1st - UBS Switzerland - Maxi
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Designer’sVoice

Parametric Design and Engineering of Appendages

David Fornaro, Design Engineer

To maintain a competitive technol ogi-
cal edge, theteam at Farr Yacht Designis
continually developing new and unique
methodologies for every aspect of our
design work. Often thisis via develop-
ments in the computer software we use
for design and analysis. Where possible,
we use commercially available software.
However, we also devote much time to
developing our own software and to de-
veloping customized enhancementsto the
commercially available software that we
use. Through this tailored software de-
velopment, we gain significant capabili-
ties beyond those of our competitors to
accurately design and analyze state-of-
the-art yachts.

One such area of development is our
integrated, detailed design and engineer-
ing of appendages such as keels, bulbs,
ruddersand canards. For designing these
parts we use Pro/Engineer, which is a
commercially available, high-end para-
metric modeling software package. Para-
metric modeling, ingeneral terms, allows
the creation of geometric shapesthrough
defined relationships between features.
Thisfacilitatesthe ability to build intelli-

Rudder stock and blade model.

gence into the model such that the rela-
tionshi ps between key design parameters
are always appropriately maintained.
Such relationships often involve detailed
mathematical equations that can be pro-
grammed into the model to define the
character of the geometric shape. Key to
the success of a parametric model is the
ability to properly establish and then vary
these mathematical relationshipsto fully
explore the design space.

Asan example, consider ahigh-perfor-
mance racing keel (e.g. America's Cup
or Volvo Ocean Race). For the fin, we
will typically use foil-design software
such as XFoil to design the sectional
shape. Often the optimum design will
vary the sectional shape along the span
of the fin. Through a custom-designed
spreadsheet we can automatically trans-
fer thefoil coordinatesfrom XFoil to Pro/
Engineer in a pre-defined format. The
model is programmed to receivethisdata
and apply additional inputs such as the
span-wise distribution of foil sectiontran-
sitions and the planform definition such
that the fin is automatically updated with
the correct shape. Theresultistruly infi-
nite mathematical control over thefin ge-
ometry, not a simple blending of a few
pre-defined sections. For the bulb, smple
input parameters such as length, width,
and height are not very useful for devel-
oping acomplex shape. Of much greater
value is to provide as input size- and
shape-descriptive parameterssuch asvol-
ume, prismatic coefficient, length/diam-
eter ratio, squish ratio, droop, etc... De-
veloping parametric models to receive
such input and produce the desired ge-
ometry resultsin the ability to create and
analyze multiple design iterations very
quickly. Similar methodologies apply to
the modeling of rudder bladesand stocks.
Only through extensive custom program-
ming of our parametric models are we
able to do this.

Once the geometry has been created,
we are then able to utilize the model for
hydrodynamic and structural analysis.

“T" shaped keel model for a racing yacht.

For hydrodynamic analysis, weuse aver-
sion of the computational fluid dynamics
(CFD) software ICEM CFD that inte-
grates into the Pro/Engineer design soft-
ware to automate the preparation of the
modelsfor analysis. We canthenuseany
one of anumber of solversto analyzethe
flow around the shape that has been cre-
ated. Updating the geometric model
based ontheresults of theanaysisisthen
simply a matter of modifying the input
parameters to achieve the desired
changes.

For structural analysis, we have pro-
grammed into the geometric models the
equations necessary to calculate stress
and deflection of components such askeel
fins and composite rudder stocks. The
results of these cal cul ations are automati-
cally presented in custom-designed re-
ports. As the designs are evolved and
their shapes changed, the structural cal-
culations and the associated reports are
automatically updated. In addition to
keels and rudders, a recent addition to
these structural capabilities is the pro-
gramming of longitudinal deflection cal-
culations into a model of the hull and
deck, which similarly will automatically
update as the design evolves. This in-

Continued next page...
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Designer Profile

Patrick Shaughnessy,
Senior Designer

Senior Designer Patrick Shaughnessy
began his career at FYD as a part time
draftsmanin 1990. Hisambition, intelli-
gence and dedication to excellence have
earned him aseat as a shareholder within
the organization.

...Appendages continued

cludes development of laminate compo-
sition aswell as hull and deck geometry.
Oftenit isnot straightforward to devel op
setsof equationsto accurately solvethese
structural calculations. Inmost caseswe
have utilized advanced finite element
analysis (FEA) methods to help develop
and validate the solutions we are pro-
gramming into the geometric models.

Oncewe are satisfied with our designs,
both hydrodynamically and structurally,
the parametric model sare then expanded
to include any necessary production de-
tails and utilized as the basis for our de-
tail drawings, for which we use Autocad.
In addition, we can also provide three-
dimensional surface modelsto the manu-
facturer from which the parts can be di-
rectly milled to thefinal shape, or moulds
can be created.

Bornin Annapolis, Maryland in 1970,
Patrick began sailing in local junior sail-
ing programs and eventually taught
younger childrenin these programs. Fol-
lowing his graduation from high school
in 1988, he studied architecture and de-
sign at the University of Maryland and
AnneArundel Community College before
joining our teamin 1990.

Patrick has taken on various responsi-
bilitiesduring histenureat FYD. Starting
in 2004, he assumed the role of Design
Production Manager. Inthisrole, heis
responsible for scheduling and manag-
ing al research, design and consulting
work in our overall plan. Thisinvolves
determining project requirements and
developing a plan of resources and tim-
ing for executing work within the overall
office work plan. In a design capacity,
Patrick is responsible for the geometries
and layouts of decks aswell as sail plans
and rig concepts for al our designs. He
has been involved with four of our
America sCup challengesaswell asthree

The ability to customize our design
software to automate the shape creation,
hydrodynamic analysis and structural
analysis of appendages has been a sig-
nificant enhancement to our design pro-
cess. It isimportant to note that this sys-
tem is utilized for every one of our de-
signs, not just high-profile race boats.
Morethan fiveyearsintheworks, we now
have parametric models of nine different
styles of keels and three types of rudder
blade/stock. Beyond appendages, we
have also developed extensive paramet-
ric modeling capabilities for deck geom-
etry, internal structure and even detailed
parts such aschainplates, forestay fittings
and backstay fittings. Thisintegration of
the design and engineering of the major
components of theyacht greatly enhances
our ability to produce world-class de-
signs.

Whitbread/Volvo campaigns, designing
decks, selecting hardware and represent-
ing the sailing team’s requirements dur-
ing the structural design process.

Asan experienced designer, Patrick re-
alizes the importance of developing his
skills as a big boat sailor. Sailing at a
professional level since 1996, he has
crewed primarily as a bowman on Farr
designs such as the Mumm 30, Farr 52
OneDesign, CM 60 and custom M Srac-
ing designs. For several years, he crewed
on Carrera, a CM 60, setting the course
record in the 2001 Annapolis Newport
Race, and hel ping the team win the 2002
Storm Trysail Club Monte-Sano Award
for Racing Excellence. Participating in
high profile events in the United States
and overseas, has allowed him to work
closely with ownersand crew to hone his
skills as a highly talented and gifted de-
signer.

Patrick resideswith hiswife Christine,
and daughters Perry and Megan in An-
napolis, Maryland.

Model of an “L” shaped cruising keel.
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On The Drafting Table

More Transpac 52's

Following on the heels of our first and
successful Transpac 52 (design #495)
BEAU GESTE, FYD is pleased to an-
nounce we have been commissioned by
a long time client to design a new
Transpac 52 (design #533) to be named
ESMERALDA. Thenew designwill vary
dlightly from our maiden design based on
direction from the client and his skipper
Ken Read of North Sails and America's
Cupfame.

Additionaly, two moreyachtsfromthis
new TP52 design have been contracted
and all three yachts are being built by
Goetz Custom Boatsin Rhodeldand. The
boatswill be similar buildswith somein-
terior modifications to suit the needs of
the individua clients.

Anticipated launch of the three new
TP52'swill beinthelate Spring of 2004.
Two of the yachts will participate in the
Bermuda Race in June 2004 as their in-
augural event. All three clients have ex-
pressed thedesireto be at Key West 2005
as well as a number of of various U.S.
East and West Coast regattas.

On aseparate note, BEAU GESTE had
afantastic debut at the 2003 Coastal Cup
in June. On board was the owner, Karl
Kwok along with Gavin Brady, Senior

A new CAM for 2004

Research and design work have been
completed and construction is currently
underway for a new IMS yacht for the
Spanish racing team, “CAM”. Led by
Fernando Ledn and Kiko Sanchez Luna,
the team came to FY D desiring another
winning yacht for the 2004 IM S season
to replace their successful Farr IMS 50
(design #466) launched in 2000.

Resultsfrom an intense look at the lat-
est version of the M Srulecombined with
CFD analysisof hull variationsand inno-
vative deck geometry options have pro-
duced somefeaturesnot yet scenon IMS
boats. “The close examination of rule
workings has allowed us to significantly
upsize the boat in terms of length and

B = P

Naval Architect, Jim Schmicker and acrew
of America's Cup veterans. Sailing down
the coast of California, theyacht wassurf-
ing in winds that exceeded 35 knots at
times and achieved a top boat speed of
32 knots resulting in a victory in the
Transpac 52 Class over 4 other entrants
by three hours!

BEAU GESTE's second outing was
the Transpac Race which is a 2250-mile

sail areawithinaset ratinglimit” said Jim
Schmicker, Senior Naval Architectat FYD.
“While the appearance of the resulting
boat is sure to turn heads, the new de-
sign will give our clients the best rating
for size benefits for Mediterranean sail-
ing conditions”.

The new CAM follows a long line of
inventive IMS designs from Farr Yacht
Design beginning with our breakthrough
design “Gaucho” at the 1992 Key West
Race. FYD haswon 6 IMSWorld Cham-
pionships and over 30 IMS regattas
worldwide.

racefrom Southern Californiato thelight-
housejust past Diamond Head in Hawaii.
It was a dogfight all the way but BEAU
GESTE managed to pull off the win in
the Transpac 52 Class and correct to 2nd
infleet.

Thisyear shewill participatein various
medium to long distance races in the
Northern Hemisphere.
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FYD and Nauta Yachts
Collaboration

Sincethelate 1980's, Farr Yacht Design
and Nauta Yachts of Italy have coordi-
nated efforts creating several sleek, semi
custom cruising designs such as the
Nauta 65, Nauta 70, Nauta 80DS and the
Nauta93/95. Onceagain weareteaming
to develop the Nauta 74 (design #540).

The first hull of the new Farr 74 has
been commissioned by aSwissclient who
intends to spend agreat deal of time sail-
ing with hisfamily in the Mediterranean.

The design brief calsfor afast cruis-
ing yacht capable of carrying full sail up
to 16 knots of wind and will motor quickly
whenthewind lightensto lessthan 8. She
will have al the comforts and cruising
amenitieswe have cometo expect froma
Nautayacht. FY D will produce the hull
shape, appendages, rig plan and deck.
NautaYachtswith create theinterior styl-
ing. With these efforts combined, we ex-

Farr 115 SOJANA
Launched

It took awhile, 5 %2 years to be exact,
but Peter Harrison's dream is finaly a
reality. What started lifeasa90 footer in
1998 was officialy launched at the GBR
base in Cowes, England on a beautiful
sunny Friday afternoon. With family,
suppliers, crew, and guests in attendance
Joy Harrison officially cut loose the bottle
of champagne and christened the dark
blue lady “SOJANA".

And what does “SOJANA” stand for
you ask? SOphie, JAmes, NAtdie...the
first names of the Harrison’sthree grand-
children who were on deck for the chris-
tening of theyacht that bearstheir names.

SOJANA is the first Superyacht to be
built in Cowes. Harrison, founder of
GBR Challenge, will benefit from
America's Cup technology that enables
this super world cruising yacht to have
potentially very high performance. Inthe
right conditions, SOJANA will becapable
of achieving speeds of up to 25 knots.

Anextremely hi-tech structure, the hull
consists of a pre-impregnated carbon
laminate and Nomex honeycomb core,
similar to the technology used in

pect the Nauta 74 to be a fast, comfort-
able and easy to handle passage maker
and vacation hideway.

Construction is underway with an an-
ticipated Spring 2005 launch. For more
information, please contact NautaYachts
at design@nautayachts.com or Tel: +39
024814317.

The Nauta 65, WABI SABI (design #254)

America’'sCup yachts. GreenMarinelLtd,
world experts in composite technology
and the builders of high performance
yachts such as Assa Abloy, completed
the composite structure in June 2002.
Using this aerospace technology engi-
neered by SP Technology, allows
SOJANA to be strong and light with ex-
hilarating performancein mind.

Farr Yacht Design, Ltd, created the hull
design, appendages and sail plan. The
ketch rig, built by Hall Spars in Rhode
Island, was selected asit offersaflexible
sail configuration. This allows her to be
easily handled in various conditions and
sailing modes, but also gives alarge sail
area with tremendous power in reaching
and running conditions. SOJANA hasa
tall mizzenmast, well separated from the
main mast, which minimizesinterference
between therigs.

Additional stability for cruising is
achieved by specifically designing the
tankage systems to allow the transfer of
fuel and fresh water to windward when
necessary. The cockpit was designed to
be both efficient for cruising and crewed

The Nauta DS30 ACAIA Upper Saloon
(design #489)

racing, with a spacious seating area aft
for dining, which also gives protection to
the non-sailing crew. Thereisalso aspa
cious cuddy providing guests with pan-
oramic viewsin air-conditioned comfort.

The interior design and styling com-
bines the dual roles of fast offshore sail-
ing and safefamily cruising. Interior de-
signers and stylists, Design Unlimited
worked closely withthe owner, to achieve
alayout, which meetsall thedemandsfor
luxurious living yet is till practical for
theracecourse. Theclassic styleinterior
has been built within strict weight toler-
ances, so behind the beautifully crafted
interior joinery isamassof hi-tech Nomex
structure.

The building of SOJANA was started
at Green Marinein September 2001 with
the composite structure completed ayear
|ater. Thefit-out, managed by Fast Cruis-
ing Ltd, has been completed in the GBR
yardin Cowes.

Continued next page...
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...SOJANA continued

SOJANA will have a permanent crew
of five, skippered by Marc Fitzgerald.
Peter Harrison’s family and friends will
often enjoy themagnificence provided by
SOJANA but she will also be available
for luxury charter and guests are sure to
enjoy her sleek elegance, and appreciate
her responsive, sailing performance.

SOJANA also plansto competein vari-
ous regattas around the world such as
Antigua Sailing week and the Nioulargue
in St Tropez. In racing mode, she will
require 27 race crew to ensure that sheis
a serious contender for the trophies on
offer.

Article written and provided by Oliva
Seton - GEM Group.

Out and About

The design staff at FYD not only sits
behind computers but actually spend time
sailing. InFebruary, Bruce Farr and Russ
Bowler donned their sailing gear to race
on the ACC yacht, “NZL 20" in the New
Zealand Millennium SuperYacht Regatta.
FYD designed NZL 20 for the 1992
America’s Cup Challenger, NEW
ZEALAND CHALLENGE.

Bruce Farr and Russ Bowler aboard NZL 20

During the 2003 AcuraSORC, Designe,
Patrick Shaughnessy was bowman onthe
new Farr 36 One Design “Tazo” (design
#498) and placed 2™ in PHRF 2. Patrick
was asked to crew again as bowman dur-
ing the 2003 Block | dand Race Week and

Peter Harrison at the helm of SOJANA enjoying a spirited sail in the Canaries.
Photo courtesy of Rich Tomlinson

again placed 2™ in the PHRF 33 class.
Naval Architect, L uke Shingledecker and
Design Sales & Marketing Manager,
David Millett were on the Block Island
Race scene as well. Luke was crew on
the Farr IMS 49" “Canvasback” (ex-
Bribon) and Dave was aboard the Farr
395 “Spinal Shock”.

One of our newest team members, Na-
val Architect Alon Finkelstein, joined the
team of “Le Cygne’ aBeneteau First 40.7
to sail in the Annapolis Newport Racein
June.

In July, Patrick and Naval Architect’'s
Jim Schmicker and Britton Ward headed
to the Mediterranean. At the Breitling
Cup in Palma Patrick crewed on our new
IMS 53’ design “Orlanda” (design
#493M). Jim was aboard the 1999 IMS
50" “CAM” (design#466) and Britton was
on a chase boat analyzing fleet mark
rounding times and boat interactions.

Back in early September Steve Morris
and Mick Pricetraveled to Lorient, France
to sail with Jean Pierre Dick and Nicolas
Abiven, skipper and project manager of

theFarr designed Open 60, “Virbac” prior
to the start of the Mini Transat. Asthis
was Farr Yacht Design’s first foray into
the Open 60 game, Steve and Mick were
eager to spend time on the water in this
new sailing machine.

And finally, three of our designers
headed to Key West Race Week in Janu-
ary to race on our designs. Patrick was
bowman onMarco Birch’'sFarr 53 “Talis-
man” which placed 1st in the IMS class.
Alon crewed again on “Le Cygne’and
placed 2ndin PHRF 6. DaveMillett joined
theteam of “Spinal Shock” and placed a
respectable 3rdin PHRF 3.

The Farr Open 60, “VMirbac™
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Tidbits

Wedding Bells

Congratulationsarein order for one of
our team members. Ann Staley tied the
knot back in September. We wish Ann
and her new husband, Brian DeVilbiss,
all the best.

New Team Member

An officia welcome aboard to Mark
Bishop who joined our team as Design
Engineer this past December.

BorninNew Zedland, Mark started sail-
ing P-Class dinghies and raced regularly
during the Wednesday night series in
Auckland. HeholdsaBachelor’'sin Me-
chanical Engineering fromthe University
of Auckland.

Specializing in composite structures of
sailboats, Mark previously worked with
Southern Spars and High Modulus in
New Zealand which gave him a strong
foundation in engineering methods and
applications. Mark hastraveled to many
building sites around the world and prior
tojoining our team, he was as an on-site
engineer for a large high-speed power
craftin Horidasince March 2001.

Mark and hiswife, Catherine, havere-

located to the Annapolisareaand arelook-
ing forward to the season change to en-
joy thewater activitieson the Chesapeake

Bay.

Farr Yacht Design, Ltd.

613 Third Street, Suite 20

PO Box 4964

Annapolis, MD 21403

Tel: 410 267 0780

Fax: 410268 0553

Email: info@farrdesign.com
Website: www.farrdesign.com

News Flash!

Nauta Yachts, Pegaso Srl and
Southern Wind Shipyard have com-
missioned our team to design a new
96’ cruising yacht to be named the
Southern Wind 96. Stay tuned for

moredetails.

We have improved our website.
Please visit www.farrdesign.comfor
informationonour team, design pho-
tos and specifications and much
more.
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