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Above: the middle and top decks are reserved for guests and the bridge is low and forward. A glass dome gives extra visibility and a short walk upto
the mid-deck accesses the open air docking wing stations. Left: looking forward, the teak decks are wide enough for two people to stroll side by side

E.co

Rumours of a gas turbine-powered 73.5m (241ft) superyacht with a secret
underwater appendage created speculation similar to that which surrounded
Australia II's America’s Cup winning wing keel in 1983. Now for the first time

we canreveal details of Martin Francis’s Blohm & Voss-built Eco

herever she cruised last
summer, the 73.5m (241ft
6in) Ecoautracted atten-
tion, Her long sleek lines,
reminiscent of a warship,
are emphasised by a relatively small super-
structure. Particularly noticeable in her
exterior styling are the unique semi-circular
windows that provide panoramic views
from inside the interior accommaodation.
Underway she can achieve an incredible 38
kknots top speed with her triple KaMeWa
water-jets powered by twin 5000hp Deutz
diesels and an 18,500hp General Electric
LM 1600 gas turbine. Once at anchor an
overhead gantry lifts her two custom buile
tenders and an amphibious fixed wing float
plane into the water for shore visits and
extended exploring.
Ecois one of those very special super-
yacht projects where the designers and

SPECIFIGATION

LOA 73.53m{241it1in)
LWL 68.05m {223t 3in)
Beam 11.20m(36ft 9in)
Draft 3.20m (10 6in)
Hull Gonstruction Stselwilh GRP superstructure
Classification Lloyds +100A1+LMC, UMS
Engines 2x 5000hpMWM DeulzBY16
MG28/ KaMeWa 1125 walerjels
Gas Turbine 18,500hp General Electric LM
1600/KaMeWa 160B water-jet
Speed/range
without gas turhine 18knots/3500miles
with gas turbine 34 knots/1000miles
Owner’s Agent George Nicholson
ProjectManager Espen@ino
ProjectDesigners Clifford & HelenDenn
Interior Designer Francois Zuretli
Builder Blohm& Voss
Conception &Design MartinFrancis, 13avenue
Robert Soleau, 06600 Antibes,
France.Tel:+339334 2400
Fax:+3393341441

builders have been encouraged 1o redefine
the boundaries of their trade; to explore the
limits of their ideas and to push the frontiers
of technology and engineering,.

The original brief was submitted o sev-
eral of the world's leading designers in 1986
by the owner's agent George Nicholson.
The brief was for a motoryacht of approxi-
mately 60 to 65m (197 to 213f1) in length, to
be propelled by water-jets, with a top
speed in excess of 25 knots, to have an
owner's suite, five guest cabins and crew
accommodation, and tenders suitable for
extensive use in remote anchorages.

Martin Francis, who had never under-
taken a motoryacht commission before,
analysed the brief and came up with a pre-
sentation suggesting that the vessel need
not necessarily be a conventional mono-
hull. It could be a catamaran, a Swath ves-
sel or a broad beam monohull. The owner,
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Above: ahydraulic gantry lifts the tenders and
float plane onto the aft deck. A side door with
swim/tender platform opens on the starboard
side. Right: the two customised Tullio Abbate
tenders have aft steering and passengers sit
amidships in a deep, secure area

who had originally comemplated a rela-
tively conservative approach to the design
of the hull, liked Martin Francis's presenta-
tion, particularly in the way it stressed the
importance of generous deck spaces and
life aboard the yacht for the owner and
guests. Thus started a period of approxi-
mately two years in which different hull
design options were explored with a cata-
maran favoured for quite some time
because of the extraordinary amount of
space it offered. Many styling options were
investigated for the proposed hulls by
Martin Francis and other leading designers.

Duting this evolutionary stage of the
design the length of the boat varied
berween 55m (180f1) and 65m (213(1), yet
always offering the same minimum accom-
mocdlation of the design brief. Martin Francis
acknowleclges the inspiration provided by
Jon Bannenberg's 71m (233f1) Carinthia
V1 built by Lurssen in 1973 for his final pro-
posal. Fcd's 73.5m (241f0) length and nar-
row 11m (37f0) beam have been combined
with an almost symmerrical superstructure
in the centre of the boat 1o create tdlzllly
unique design. Similar sized more conven-
tional yachts currently being built have up
1o 50% more accommodation but far less
open deck space.

Left: Ecohas relatively narrow beamto
achieve high speeds but movement around the
teak laid decks remalns easy as the super-
structureis kept in proportion. Right:the
hydrofoil Is supported by two struts fromthe
masslve central KaMeWa 160B water-jet
housing with the steerable Type 112Ss on
eitherside. Photos: Kiaus von Mandelsloh

The final design from Martin Francis at
the end of this process was a 65m (213ft)
monohull, propelled by two diesels and a
gas turbine driving three water-jets, which
was tank tested in Trondheim, Norway.
This solution gave the yacht a full dual role
consisting of excellent range at displace-
ment speeds and a high planing speed
powered by the gasturhine,
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One of the major problems of water-jet
propulsion is in obtaining good low speed
performance and range. This was per-
ceived as being a problem associated with
the large area of immersed transom neces-
sary to house the impellers for the big

rater-jets capable of high 'sprint' speeds
and the concentration of weight in the stern
of the bout with nearly 20 tons of entrained
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water in the three water-jet ducts. Eco has
two KaMeWa 112s wing-jets and a one
KaMeWa 160B central jet which is driven by
the gas turbine and has a flange diameter
on the transom of nearly 3m (10ft.

The first solution tested was to scallop
the hull around individual water-jets. This
proved to be quite efficient at low speed
but at higher speed, owing to lack of lifting
surface, gave problems with trim. As the
trim increased, so did the resistance, The
possibility of using trim tabs was investigat-
ed but rejected because of incompatibility
owing to problems created by the deflec-
tion of the thrust when the buckets are put
in reverse formanoeuvring.

The solution to the problem came with
the fitting of a hydrofoil placed sufficiently
[ar below the water surface to be underthe
thrust line of the water-jets in reverse. It

Yo s aR—

s ronco R T

g1a” e

was also independent of the aft hull body
shape whether this be curved or straight.

A tender package was produced and
sent to shipyards worldwide. George
Nicholson and Martin Francis visited all
these yards and after extensive negotia-
tions a contract was finally given to Blohm
& Voss in Hamburg who had experience
with gas turbines in military craft,

The design at this time had been extend-
ed to 73.5m (241f0) to provide more speed
potential with a lower installed horsepow-
er. The hull development was continued
with Blohm & Voss's in-house design team
and the SSPA test tank in Gothenburg.

The principal idea of the [ully sub-
mersed hydrofoil is 1o artificially provoke
breakaway on the transom at a speed slow-
er than the speed at which this would nor-
mally happen, thus reducing resistance.

Above: Eco has awide forward viewing plat-
form with an access door frem the top lounge
forexclusive use by guests. The wing stations
offer asuperb view of the boat underway tak-
ing you up and away from the deck. The three-
dimensional curvature of the Flachglas win-
dows was produced in moulds. The result not
only creates dramatic styling, it provides stun-
ning panoramic views from the interior

One way of achieving this is to accelerate
the water particles right below the transom.
However, as anybody involved with fluid
mechanics knows, an acceleration of the
fluid is invariably coupled to a reduction in
pressure. In order to avoid a net pressure
loss under the transom causing the hull to
trim excessively it was only natural to turn
to the hydrofoil as the optimum solution to
the problem; being located right under the
transom the low pressure side causes the
water 1o accelerate and 'shoot ol towards
the surface while the high pressure side
compensates for the loss of lift caused by
this same acceleration.

Eleven different permutations of after
body were tested and sensational improve-
ments in performance were obtained (in
the order of 300 at 18 knots between the
first and last model tested. It quickly
became apparent that the hydrofoil had
enormous potential but there were, initial-
ly, considerable problems in providing the
optimum support structure. The early
design had the foil supported from struts at
the hull side coming to the end of the foil. It
proved impossible, however, to align these
struts correctly to the waterflow at different




depths and speed ranges as the angle of the
water was changing constantly as it flowed
past the hull. Francis then realised that on
the centreline of the vessel the angle of
attack was constant and that this was there-
fore the ideal position to support the foil.

However, it was impractical to have a
single support so two supports were pro-
posed coming from the two longitudinal
girders each side of the centre jet. An
adjustable model was produced and
dozens of permutations of foil angle and
depth of immersion tested. A loading of
120 tons of lift meant that the engineering
of an adjustable foil was impractical. The
final configuration chosen gave excellent
results at all speed ranges with a fixed angle
of attack. The maximum change in trim in
the tank test, using the foil, was 1.5 degrees.

To further test the accuracy of these
results and o ascertain the seakeeping and
manoeuvrability of the design, a radio-con-
trolled self-propelled 1/17th scale model
was made and tested in the Ocean Basin at
Trondheim, Norway. As the course stabili-
ty appeared to be marginal, an increase of
the lateral area of the foil support struts was
designed and prepared so that it could be
manufactured and fitted within a week
after the first sea-trials if proven necessary.

The model tests proved 1o reflect reality
and the additional lateral area was added
upon Eco's return to the yard after the first
sea trials. The additional area determined
by model testing proved just right and Ecos
course stability now is excellent.

Throughout the seakeeping tests it was
noted with interest that the fully submerged
hydrofoil under the transom seemed to
have a very favourable influence on both
roll and pitching motions. This was later
confirmed in the North Sea where the
foil/strut assembly proved to have a con-
siderable damping effect.

Fco has [in stahilisers fitted for roll
damping and future developments of the
foil system on high-speed superyachts
could well be in developing an interaction
between the two systems.

Blohm & Voss, using their extensive
experience in the design of lightweight
steel structures for warships, developed a
hull structure using a closely spaced net-
work of frames and stringers and relatively
thin shell plating in high tensile steel, To
further save weight it was decided to make
the superstructure and many of the internal
floors in glass reinforced laminates,

An essential feature of the design was
the curved external windows. These were
basically of cylindrical form but at the cor-
ners required three dimensional curvarure.
Blohm & Voss subcontracted this work to
the German company Flachglas who man-
ufacture curved windows for the automo-
tive industry. Because of the size of the
glass panes required it was necessary 1o use
toughened glass. This involved the use of
matched moulds. An enormous amount of
time was required to adjust the moulds so
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Above: the evolution of
the designtoreduce drag
and trim correctlyled
from ascalloped under-
body (1) viatrimtabstoa
submerged hydrofoil with
different strut supports
{2,3,4) to allow the side
water-jetsto work inrev-
ersethrust (A,B). Right:
early 1/17th scale model
with the first fitting of a
foil to a scalloped hull
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Left: the fixed hydrofoil,
producing 120 tons of
lift, Is supported either
side of the gas turbine-
driven central non-steer-
able water-jet. The gas
turbine can only be used
when Eco is travelling at
over 18 knots. When not
inusethe centre water-
jetis sealed with a hy-
draulic flap and pumped
with compressed air to
empty 12 tons of water
fromtheinlet
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that the final product was [ree from optical
distortion. The wheelhouse windows are
19mm (¥/4in) thick and are undoubtedly
the largest and thickest double curvature
toughened glass panes ever produced.

Another feature of the exterior design
which needs comment are the two wings
stations on the top deck used exclusively
by the guests. With their low glass wind-
shield they provide shelter from the wind
even at 35 knots. The upper deck aft has
extensive shaded areas using a design of
awning perfected on a number of other
yachts by the designers and which, owing
to the curvature of all edges, can be left in
place in all weather conditions, Another
notable feature is the width of the teak
decks thatallow relaxed movement around
the boat. Bathing and tender boarding are
provided by a water-level hydraulic plat-
form that opens up from a watertight door
on the starboard side. This entrance takes
guests up a wide teak stairway directly up
to the mid deck.

Fco was finally launched in the early
summer of 1991 and started an extensive
period of sea trials. The trials were, as
expected, not completely trouble free: a
project of such a complex nature and
numerous ‘firsts' is bound to have a longer
'tune-up period' than a2 more traditional
yacht. Intotal the sea teial programme went
on fora period of three-and-a-half months.

The major problems to be resolved were
in relation to the sophisticated control and
monitoring systems for the propulsion sys-
tem. As Eco has UMS status (Unmanned
Machinery Space within Lloyds Register
+100A1 classification), all the propulsion
machinery had to be capable of operation
and monitoring from the bridge. This is
particularly important for the gas turbine

Contact:

MARTIN FRANCIS NAVAL ARCHITECTS
u

which has been designed so that it can only
be fired up when the boat is travelling at
over 18 knots. An example of the new engin-
eering technology utilised can be seen in
the automatic flap that seals the centre,
non-steerable water-jet, allowing com-
pressed airto be injected into the duct. This
pushes out 12 tons of water, which both
saves weight when cruising at displace-
ment speeds and inhibits marine growth in
the inlets.

The performance of the vessel was
immediately shown to be in excess of
everybody's expeciations. Top speeds of
38 knots were recorded with a range of
1000 miles at 35 knots under diesel and gas
turbine, and of 20 knots under diesels giv-
ing a transatlantic range ol 3500 miles at 19
knots. There has been remarkable consist-
ency between the predicted speeds and
range, except at lower speeds (below 15
knots) where she has proven to have a
marginally smaller range than anticipated.
Her sea-keeping has been found to be
exceptional. The bridge, in spite of its low
forward position, has excellent visibility
and is relatively free from spray even at
high speed.

As part of the overall concept, George
Nicholson and the client requested that the
designers investigate the possihility of

housing an amphibious float plane instead
of the more usual helicopter, Research
identified the 'Maule Rocket’ as being the
most compact and highest performance
float plane available on the market. 1t was
possible to design the alt deck in such a
wily a5 to enable the aircraft to be stowed
without dismantling or folding the wings.
The performance of the aircraft is remark-
able, Tt can take off and land within the
length of the vessel, and as it is amphibious
itcan land on hard runways atany commer-
cial airport and has far greater range, safety
and comfort than a helicopier,

The originality of the design approach
on ficois comprehensive. Even the two
tenders were specially developed by Tullio
Abbate who used an adaptation of one of
his standard hulls. The designers, together
with Gearge Nicholson, came up with a
totally new disposition for this type of ves-
sel, positioning the helmsman (often the
owner) right aft together with the navigator,
and all the guests amidships in an extraor-
dinarily well protected seat area. The ten-
ders {one diesel and one petrol with Volvo
Duoprops) are capable of speeds in the 40-
30 knots range and can carry up to 14 guests
on exiensive trips up rivers and into remote
bays, thus enormously extending the cruis-
ing range of the mother ship.

Although not part of this article, the inte-
rior has itself been the subject of intensive
design developmentand attention to detail.
Francois Zuretti, from Annecy, was
retained to work on the interior with the
owner and has developed an eminently liv-
able interior free from the glitzy decoration
found on many large yachts. The attention
to detail on the interior has been the same
as on the exterior - nothing is left to chance
in creating atruly unique superyacht. o
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