Every custom yacht needs a vision. Mare than just a
design brief, rather a broader and larger statement of the

Litimate objective. This was a bolder vision than most

Baltic 142 DSS

In the depths of winter at Balae Yaches in
Jakohstad, Finland, the finishing touches
are being applied w0 a new 142t sailing
yacht thar on New Years Day was already
being haibed as ‘the most angicipated
superyacht launch of 2019", The product
of tens of thousands of hours of design,
engineering and construction, and unfet-
tered frec-range thinking, this s a yache
that draws upon a host of innovative tec
nologies and has the potential o redefine
the sailing superyacht for years to come.

The owner, a longtime Baltic Yachis
client and an experienced yachtsman
several circumnavigations w his credin,
had developed a comprehensive set of
objectives for the praject. was adamant
that he did not want the last or even
best vacht of the previous geners

won,

ging decades of sailing experience to
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bear on the decision-makin th, he was
prepared to consider every possible option
to achiewe the yacht that would embody
his vision, and beyond.

At its core the yache is a blue warer per-
formance cruiser = aren’t they all? But this
one would be able 1o sustain itself indepen-

rvices of the Mediterranean
superyacht vards. A vachr equally at home
in the Southern Ocean or the lagoons of llu

A vache |I,.n woubd Ix- dl‘h-m.in ot o

o keel and g
without diesel power for ocean passages. A
vacht capable of new ls of perfor-
manoe; able to sail in ex  d0inmiday
on passage, all while being safe, FESPONSIvE
and supremely comfortable,

e its own electricity

The central ets of this brief are

entirely consistent with the experience of

the owner, and when written down in
black and white may appear quire unre-
markable. But they belie the many layers

of umpll ity and techinical challenges 1o
e navigated 1o realise the owner's vision
ina yacht of this scale.

Baltic ¥achts have a long and illustrious
history of delivering “visions® to discerning
clients, and embracing technical challenges
is 2 core part of their DNA, But the Baltic
142 D55 represents more than the odd
wechnical chalkenge - more a full-scale
expedition into the fure of the sailing
superyacht.

With the brief defined and a diverse
spread of novel technologies all under
serious consideration, Baltic asembled an
experienced team of parmers to bring
things to reality:
® Farr Yache Design
® Gordon Kay/Infiniti Yaches
® Lucio Michelert
it
@ Rondal
@ North Sails lraly
@ BAR Technologies
& Lsotop Composites

In the preliminary stages of
Farr Yacht Design (F
number

the project
') developed

f candidate appendage configu
rations that ancluded various camting-keel
options [both fixed span and rele
fised-keel options, lift keels and explo-
ration of the viability of a Dynamic Stab-
ility System foil, Each of these was devel
oped sufficiently to accurarely investgate
weight, interior |

vout uup!u ations and
comparative performance estimages.

As yacht size increases much of the
conventional  wisdom  of  canting-keel
performance  advantage  becomes  less
cerain. With limited deair relative to yacht
size feven with liftingredescopic keels),
lower ballast ratios and  proportonally
heavier canting components, the available
ting, moment booss from the canting
keel is less marked than might initally be
expected. Lifting or telescoping keels pro-
vide a means of increasing the effec
righting moment from the ballast pack
while sl permirting reduced dra
port. Compared wi
tive the requirements for the lifting systems
are lighter and more compact, having less
impact on the interior arrangements.

Over recemt years FYD has  been
researching foil-assisted sailing solutions
and sces some significant performance
advantages available from the Dynamic
Seability Systems (DSS) approach. From a
performance perspective the positive feed
back loop introduced by DSS offers some
significane bene
vided by the foil acts to reduce the effective
displacement, while providing dynamic
righting moment. As the drag reduces, the
spoed increases and the foil provides more
righting moment. At higher speeds, as the

foil begins 1o approach the free surface, the
foil life begins w reduce, creating a soft,
automaric ride-regulation system.
However, while for smaller boats ar
high speed the foil can be carrying 50 per
cent or more of the boat’s weight, how
ntages translate to a

well do these ad
r and h

much lary vier yacht?

FYD undertook a significant amount of
computational simulation to explore the
proper sizing, angle of attack and position-
ing of the foil to verly the validity of the
concept at this much greater scale,

The 9m foil’s span is largely driven by
the beam of the boat and this drives the
amount of ift and righting moment that
can be generated from the foil. Unlike the
existing DS raceboats, it is anticipared
thar the effecrive maximum displacement
“reduction” from the fodl would only be

in the oeder of 1520 per cemt (still
A0,000kg+) but stll sufficient to allow a
reasonable boat speed increase.

It is impartant to remember at this point
that one of the primary reasons for consid-
cring 1388 in this application was for the
significant  reduction in operating  heel
anghes and the substantial reduction in
pitching motions and, as such, these speed
improvements are a notable added benefir,

From a risk assessment viewpoint, the
DS5 systems have been in use for some
time and their performance and reliabiliny
are established. Real-life wsting of the foils
nd actuation systems has been verified,
albeit ar smaller scale, and the use of a single
sliding foil minimises additional weighe
and complesity, allowing the foil to be
completely rerracted into the holl. In con-
juncrion with FYD's development work
the client’s ream and Baliic Yachis spent
extensive time and resources performin
due diligence on this decision = sailing on
existing yachrs with D85 and undertaking
additional technical stud
mitting 1o move ahead lae in 2016,

% before com-

Baltic ¥achts and Farr Yacht De
naval architects for this highly i
new superyacht, have made a sl
and positive statement by comn
using DSS at this size and displ
pravious larger DSS application
boen limited to lighter and very |
powerful 100-foot mauxd racers. ¥
with & 8m lateral sliding foll on
this size demands great precisi
operating at a very large scalé -
model maker will understand wi
Yachts first trial-fitted a dummy
{feff) before touching the precio
thing which took Isotop a year b

With the decision made to pe
the 1355 foil, the project shiftes
lewel, requiring the entire team v
detailed understandin
of D55 on the design, The pres
D55 has a profound effect on
architecture of the yacht, influen
thing from the hull shape @
arrangement to the sizing of

. specification of structu

of the it

rigging loads, and the sizing of t
led studies of foil shag
tion, tip derailing, acruaton s
performance and handling wer
and the hull shape was carefully
in ferms of its trim response witl
heel in both conventional and D
With the position of the foil
in terms of the naval architectur
neering team within Gurit ther
a prelimin: structural  stud
complete yache, to define o
ment, typical laminates

he
arrar

ot an assessment of the glob
and strength requirements. [t w
ical ar this st
loop for the 1SS foil and suppo
ture, to asess the feasibility ¢
posed arrangements and ensur
necessary changes were put |
nulx in the project as possible
he reduced  displacensens
adoption of DSS allows <re
when tf
question is @ cruisir cht, wh
a need for a minimum level
volume for a comfortable |
displaced volume is to be reduc
compromising the vessel's beay
result is a reduction in draughe

b invest time

cha ailuu.m structural

of section,
Overleal (page 42) is sho
section of the Baltic 142 comp:
Iy smaller, nmon-DSS buy

performance superyacht. It co
thar the smaller hull has an o
section that requires more full
its higgher displaceme: thr

This has a knock-on effect ¢
the available space within whic
the DSS and its supporting
which of course needs o be
waterline and any accommaodar

A co-ordinated preliminary
design of the [I55 system was |
tor evaluate both the foil sectic
feasibility of supporting the bea
limired space available. Iniri

1
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design a structure that could nor only
withstand the vertical bearing reactions,
bur also the horizonal reactions generated
through off-design load cases, which were
of a similar magnitude, while all being able
1o be assembled in a practical sequence....
and all fully concealed behind the pan-
elling and furniture of the owner's cabin.

More knock-on

The waditional standard stavic righting
maoment-based methods for sizing rig and
equipment design loads needed to be revis-
ited in the context of this boat™s dynamic,
speed-dependent righting moment, includ-
g an assessment of real-life operational
constraints (something typically reserved
for multshulls) to avoid the over-spec fica-
tiom of equipment.

This is the sortof challenge Baltic Yachis
thrive upon. As a company steeped in inne-
vation, this now gave them, despite a fow
headaches, a clear reference point for their
whjective to be the namral home for prajeces
where the vision exceeds the norm.

And Roland Kasslin, head of design and
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DYNAMIC STABILITY IMPLICATIONS

D¥NAMIC STABILITY IMPLICATIONS

engineering ar Baltic, had a vision of his
own: to take something inherently compli-
cated and make it as simple as possible for
the end user, something that has been at
the core of DSS yachts previously devel-
oped by Infinin/DSS. It was ar chis stage
that Balric broughe Infiniti into the wam,

Gurit was responsible for the overall
engincering of the yacht with BAR Tech-
nologies  consulting on  foil-actearion
systems and  bearing design. Using the
experience of Hugh Welbouen, inventor of
D53, throughour the process often helped
find the simple answer to the complex
question. Undoubtedly the experience of
the wivmvirate of Welbourn, Gunt and
Isotop, who have now produced over 840
358 foils together, paid dividends,

In simple terms the DSS foil employed is
a wransverse foil not dissimilar ro thar used
on the Infimin 365, the  retrofined
ReichelPugh 60 Wild Joe and R/P 100
Wild Chats, but the loads were now at an
altogether  different level. The balance
between how much righting moment was
wanted, how much could be coped with

and how much was actually needed was a
leop thar produced much debare,

In the end it was decided to *cap’ right-
ing ioment at 400 ronne-metres. More
was possible, but the increased loads
woubd make the rig less efficient as it is the
rig that bears mast of the brunt. This yacht
was not meant to be a monseer, buran effi-
cient, easy to sail, comfortable and fast
blue water cruiser...

Ulrinarely, !I.IL‘| ¢ solution was used 1o
drive the DS 1o the one used on Wild
Jove, Bearing in mind that the foil alone
weighs 1,125kg and servicing is something
that should be done when the yacht is our of

I ion for gencral e, Gurit
stuck 1o a few simple drivers.

The foil would be driven by line,

recessed in the bottom of the foil and pow-
ered by a Harken captive winch developed
for the task. Limiting the line pull o
20,000kg, as you only want to move the
foil either to retract it, because you are not
wravelling fast emough, or tacking and
gvbing, allows this *low-tech’ approach.
(20,000kg, i the load needed o move the
foil prior to gybing when sailing at 22kt
This could have been made higher, bug this
did not fit the philosephy of the yache and
it will usually be possible to slow down 1o
kt 1o gybe the foil).
Solid bearmgs were selected n place of
the titanium rollers en Wild Joe for thear
reliabiliy and with a minimal loss of
pulling efficency. A series of simple
mechanical stops ensure the foil sits on the
bearings as designed.

Technically Baltic have done an impec-
cable job of delivering a DSS package that
complerely meets the brief. OF course,
compared with some of the very advanced
propulsion and charging systems onboard
it looks posiively stonc-age, but the
benefits of DSS are about keeping it simple
and making each yache even more of a
pleasure o sail.

Rig and rigging
A wacht such as this, with a limitless cruis-
ground, meant a great deal of thought
was required on how o ensure the boat
“works’. Modem superyachis often now
have an ‘owner mode” and a “delivery
maode’, the ransition from regama 1o
delivery  mode  involving  substantial
changes to the rigging set-up and sailplan.
Proxesses like this can take several days
and, with the beief that the yacht would need
1o be capable of handling all tvpes of use,
and transition from calm o storm, without
a shore crew o make the alterations in the
comfort of the marina, plenty of thought
went into the sailplan and g geometry.
The final rig features a square-top main-
sail, allowing for a shorer mast which in
rurn lowers the centre of gravity without
compromising sail area, However, the
requirements for minimum headstay sag
from both the JI and the self-tacking
staysail meane that due consideration
needed o be made 1o ensure these were
not compromised,




The new Baltic 142 DSS5isa Iu1ly fitted Iuwry ocean-cruising yacht but you do not have to dig far below the surface to find widnnce

that its builders are using all their

The resulant rig geometry had twin
masthead runners and lower and upper
deflectors which, on the face of i, sounds
complex and hardly easy sailing, However,

the rig is set up so thar with one reef in the
main both runners are tensioned and the
option to deflect the runner remains, but
only the deflector needs wo be released
prior toa tack ar

If absolute minimum (i 18 i
not required, then there is no need to use
the deflector and the rig sets up nicely with
the twin runners snogged back - meaning
that, other than the lower deflector, noth-
ing need be touched when tacking with the
self-tacker, and only the J1 sheets con-
wrolled by Rondal caprives otherwise. The
lower deflector of course presents an
ohstacle.... ar least on paper.

By running individual cylinders for each
deflector and having a long tail for the
lower deflector, there are effectively two
atta or day sail, the lower
deflector is conrrolled entirely by the
eylinde
from tack to tack as with a convenrional
vacht, However, when sailing offshore and
shorthanded, when one is moving from
full maim w0 three reefs and back again and
wishes to be able to have both runners set
aft and for minimal line movements when
tacking or gybing, there is another mode.
This brings the lower deflector 1o the
primary winch by the helmsman, so that
with a long rail it is a simple process o
fully release the lower deflector when tack-
ir and reefed.
ht seem convoluted, bur having
yacht of this ilk that can comforrably
change from full main to third reef and
back again, with minimal change or alarm
for the crew is, if mot unique, then certainly
unwsual, In reality the system is smple o
use, simple 1o access and for the crew simple
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and the ranners move fore and aft

to create that would not look out of place on a large racing yi
and among the superyacht fieet that's how it may yet be seen, the polars topping out at 31,1kt downwind in 30kt and 14,09kt wwlnd

o manage. An essential pan of the brief,
Rondal and Carbo-Link were integral i

this process. well as the additional due

diligence from Gurit to ensure it was not a

fool's errand in trying w0 make the rig per-
form as required, bur in a way the crew
could manage with as litthe stress as possible,

chr the fewer the sails you
have o play with and this yache plans 1o
sail everywhere, so intelligent chosces had
o be made.

A preliminary “sea trial’ proposal that
includes passing the three great capes to
port focuses the mind and the decision-
making process. Waorking with
North Sails, once again the client was pre-
pared to leave conventional wisdom on the
shelf and examine all the sptions open to
him. Unconstrained by rules or regula-
fions, various options for flying sails were
considered, including a Quad headsail.

Readers his fine periodical will no
cioubt be familiar with the recent

clexsel

tory of

the four-sided wonder sail, bur for those
whis not, it is along these lines: the
Cuad was part and parcel of the J-Class
fleet both m its onginal guise and in the
millennial revival il more  effecive
methods of sailing upwind on the modern
J-Class were proven. However, as an all-
roamd reaching sail, considerable mme was
spent in the Auckland wind tunnel with
Doyle Sails wsting Quad sails thar Hugh
bourn had developed with Ric
i of Doyle and David Le Pel
the University of Auckland,

Resubs were sufficient 1o bear further
examination and, cutting a lang story short,
the ill-fared Team Russia fitred Quad sils
e their VOT0, developed with North Sails,
that outperformed the polars by up to 20
per cent. The ourside world saw this as the

d

¥ of

Bowu

last throw of the dice, those whao sailed on
the boat knew better, IRC in their wisdom
banned it, which probably mweans it’s pretry
good, but ORC allowed it and ¢
Infiniti 36s wsed Morth-buils
good effect, particularly when neither yacht
was built to rce (or ran
With beam becoming refarively smaller
r, unless you build an
hility 1o reduce the
etum’ section, or the deaggy bit, of a big
reaching sail is very desirable. Coupled with
limired roach to ensure a reliable furl, this
was something that required consiceration.
After onby mild resistance all partics agreed
to examing the option and once the issie of
having two sheets to manage was resolved,
the decisdon was made to build a Cruad.
Coupled with a powerful A3, the entire
3Di-built Morth pac WS TIW Com-

first two

1 sails o

plete.... albeit with the additon of 2 Cuben
13 for when things ges intense,

Systems

The flying sails on this yacht are stored

below deck on large custom carbon drsms.
The drums were developed and manufa
tred by Baltic Yachs with input from
Future Fibres, Guat and North,

This is the third vacht from Baltic o
feature this beeakthrough in superyachr sail
The 2 im-diamerer drums are
y a dedicated hydrawlic moter,
ensuring that the flying sails are stored and
deployed as officicnly as possible. The use
of these drums frees up significant storage
space bebow and alkows the sails 1o be sored
im a manner that extends their life, All that
said, the additional complesity of managing
the large furled “cables’, and che drem diam-
eters that they are able to be stoned around,
gave the team at Baltic plenty to think abo

The moveable cabin-top is a masterpicce
of engineering due 1o the demand of the

client to reduce both oveeall freeboard
height and cabin-top height. Thereby all
framing is engimeered and integrared insade
the cabin-top panel itself. This is made
xira complex since the cabin-top com-
5 almaost Sm of unsupponed overhang.

This is a signature feature of the yacht,
delivering an indoorfourdoor experience
previously only found on big catamarans.
However, unlike some of the smaller exam-
ples of this indoor/ourdoor feature this is a
Diluse water vessel and so structurally it was
an extremely complex area w engineer.
The end result is a sleek, low-windage and
stylish cabin-top... but, as is so often the
case, the real \|I.1”\I'I;.\‘~ are invisible,

The long-stroke (3.8m-6.5m) lifing keel
with trim-tab and oprimised keel trunk was
engineered by Gurit and made ar Bahic. This
was anather ‘interesting” anea since the brief
from the awner was that the yacht must be
able o dry our, resting on its keel.
carbon keel wrunk features 180 layers of
id s around 30 per cent lighter
than any conventional off-the-shelf solution,

pris

carbon

There are two  large custom  deck
hatches for storing a 7.2m guest tender
ul a 4.5m crew tender under deck. Inte-
grating a 7.2m tender into a yache of this
size in such a way that it remains invisible
and vet has minimal impact on the interior
volume was not easy!

Propulsion

The Balic 142 DSS also breaks new
ground for the company with her diesel-
electric propulsion system, which reduces
fossil fuel consumption and is considerably
qniuh-r than conventional systems. The
twin 210k’
generators comprise a 6. 7-litre Cummins
engine with 2 Visedo ineline generator, and
a Baltic optimised sound shicld, charging a
200kWh high duty HVDC lithium battery
nk delivered by Akasol.

The HVDC battery bank also delivers
power 1o other equipment including the
bowthruster, the rotating stern drive beg,
captive and deck winches and the DSS
system drive, To make such a demanding
system feasible the system operates ar 700
volrs so that equipment can be run elecrri-
cally rather than indiectly via hydraulics.

The battery bank and the two genera-
tors can deliver 4206W, enough to propel
the yacht ar full power and run all domes-
tic functions as well as sail handling simul
taneously. With this huge bawery bank the
vacht can be used withour the need 1o run
the generators at night, W
the yacht could alse run for several hours
ar half-speed on battery power only.

h custom-built diesel-electric

ile underwa

Contributors:

Gordon Kay — Infiniti Yaches
Séren Jansson - Baltic Yachts
Simon Everest - Gurit

Ken Read - North Sails

Britt Ward = Farr Yache Design
Bill Faude - Harken

James Wilkinson = Carbo-Link

Dominigue Pedron — lsotop o

HELD CAPTIVE

- Bas Peute, Rondal

Development work on our new Rondal
electric captive winch searted a decade
ago. An aluminium chassis for a standard
cight-tonne  hydraulic winch was con-
verted 1o accommodare an electric motor,
e motors have become increas-
ingly efficient in recent years, allowing
hydraulic motors to steadily be replaced
by all-electric power units.

In addition, new technigues enable
electrical engineers o peak-shave the
POWEF reciuirements of a vachr.
hydraubic system needed 1o be set up
o deliver the maximum peak power
requirements at all times, even if this is a sit-
vation the yacht will ey, if ever, see. By
contrast, the electrical set-up could now be
configured for average power requirements
because peak demands can abways be met
from a battery bank or additional genser.

The hearr of the E-captive winch is a
OOV DC motor, managed by an inverter/
motor controller. Like braking with an
clectric or  hybrid car, the Rondal
E-captive winch will regenerate power
once paying out under load. This regener-
ated power will be fed back to the yache.

Baltic Yachts and the team on the
Baltic 142 challenged Rondal even further
and for weight-saving purposes the alu-
minium chassis was replaced by a full
carbon solution. Based on the proven
captive winch layout, this includes base
plates, bulkheads and even the drum is
now manufactured out of ca

The E-captive winches on the Baltic 142
vary in size from 8 to 12 wo 18 tonnes’
pulling load. Max holding toads are the
pulling lead multiplied by 1.5. The Ecap-
tive winch range has now been completed
with a 6-tonpe and new 24-ronne uni...

In the cases when there is zero load
applied to the rope during paying-out (for
cxample, a slack mansheet or slack head-
sail sheets), a eaptive winch will only ever

function reliably when there i a good
feeder arcangement installed.

The Balnc 142 features electric-
powered Rondal feeders again in a carbon
housing. These feeders pull the rope our of
the bilge or locker with up to 100y of
force and deliver them to the winch with
the correct alignment. The feeders are
programmed to start a split second afer
the winch and spin fracnonally slower
than the main drum in order to avoid a
skack line on the drum.

Rondal were also responsible for the
carbon-fibre spars, Here again the Rondal
and Baltic Yachts teams were constantly
challenging one another to evolve the bes
possible rig solution for the biggest ever
DSS-sabilised yache,

The rig is supp\mcd by Carbe-Link
ellipical continuons  carbon  standin
rigging, the elliptical shape being specifi-
cally railored to recluce vibration, and a
performance  running  rigging  package
manufactured by Offshore Rigging.

The Baltic 142 also fearres a Rondal
“style-to-order’ performance furing boom,
carefully shaped in co-operation with the
owner's personal design ream, Micheleri
Partners.  This !‘llrlul&, boom s

{ with our katest ce out-
haul system  engineered specifically to
deliver accurare foos tension in all reefed
positions. This was achieved by develop-
ing a device on the boom that locks ontoa
“knob’ in the leech of the sail, whether at
full hoist or in 2 reefed position.

The luff of the sail is also connecred to
a detachable conningham, again whether
at full hoist or in a reefed position, o
ensure full control of luff and foot tension
atall times. The performance boom offers
not only better sail shape — and therefo
performance - but also takes the load off
the mandrel. With today's much stiffer
and more powerful sail technologies,
removing the load from the mandrel
means significantly bess wear and tear,
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