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"“UNIDENTIFIED SAILING OBJECTS”

The modern superyacht is a complex piece of engineering that often incorporates
significant levels of new and emerging technology.

Despite having invested significant amounts of capital in designing and building these
yachts, the owners are very conservative with the choice of hullform; the vast majority
of large yachts are monohulls.

In contrast to the design process for commercial vessels, there is often no rational
hullform selection process.

Bringing together experience from over 15 years in the design of specialist commercial
vessels and superyachts, James Roy from BMT Nigel Gee will explore a range of
hullform types and technologies, from the conservative to the radical, and debate their
relative merits for application to large yachts.
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Company Overview

Established 1986
Southampton, UK

55+ Staff

150+ Vessels In Operation
Full Range of Services

Concept Design
Naval Architecture

Mechanical Engineering
Structural Design
Production Design
Outfit Design
Consultancy

Plan Approval

Survey
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Scope of Services

Concept Design R SSSSm=aariEs
Naval Architecture /

Trials Supervision &

Analysis % i
Structural Design

Build Supervision

Outfit Design

& Weight Control _ Detailed Production Design
& Integration
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A Diverse Business

Sailing Yachts High Speed Ferries _]j Patrol Boats

Classic Yachts L PR ~__Low Speed Ferries Pilot Boats

Motor Yachts Low Wash Ferries Rescue Boats

Supply Boats

Containerships High Speed

Military

Work Boats RoRo Future Military

Recovery Boats Experimental

Vessels
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Some Dutch Vessels!
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Some Dutch Vessels!
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Some Dutch Vessels!




”

=
1/ 288
(=

..;'.\

Some Dutch Vessels!

Sepers Group
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Some Dutch Vessels!
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Active Markets

2008/2009

- ‘\ :

2009/2010

2010/2011

Commercial Vessels

- B COMMERCIAL
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Who Are BMT?

BMT is an international design, engineering and risk management consultancy, working
principally in the defence, energy and environment and maritime transport sectors.

BMT invests significantly in research. Its customers are served through a network of
International subsidiary companies. The group’s assets are held in beneficial ownership
for its staff.
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A Growing Business

£150m turnover

24 companies

1300 staff

60 offices
worldwide

24 countries

|

‘w” BMT Nigel Gee



Commercial Stability
Broader Capabillity

Maintained Independence



The Superyacht Industry
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What is a Superyacht?

This Is not a superyacht, <30m LOA




This Is a superyacht, > 30m

P Ol eSO \\-S'-u_._--. s,

-
L T

i -
e’ l@‘ y

2
xe T AT e TR

S

g

¥ ‘,:

—_—

o

| RO

O
N —— A —







Vessels are growing in size — this is now ‘small’



Courtesy www.timesonline.cd

For many years this was the biggest — MV Dubai @ 162m (532ft)
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This is the biggest — ‘Eclipse’ @ 163m (535ft) delivered in 2010.

But not for long!
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Project Azzam, 180m (590ft) under construction.

Rumoured for completion in 2013.
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World Fleet Growth 92-2012

5000
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3500 “(//Ar/'
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66% in 10 years 80%lin 10 years

Total Fleet

500

0
1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

Year

Source : Superyacht Intelligence
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World Fleet — Size Breakdown

Motor Yachts

FLEET My %040M | |
FLEET MY 4050M [T
rLEET My 50-70M [}
FLEET MY 70M¢ D

GOB MY 30-40M [:]
GOB MY 40-50M D

GOB MY 50-70M .
COB MY 70M+

Sailing Yachts

46%
30-40M
2%
40.50M
7%
30-40M

FLEET SY S040M [ | GoBSYs040M [ |
FLEET SY 40-50M D GOR SY 40.50M [:]

FLEET SY 50.70M . GOR SY 50-70M -

Inner chart represents the global order book (GOB)
Outer chart represents the total fleet (FLEET)

Source : Superyacht Intelligence
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World Fleet — Salil Vs. Motor

FLEET S/Y

4

21%

FLEeT MY B

Source : Superyacht Intelligence

L 2
/l 0‘

%% BMT Nigel Gee



6BMT Nigel Gee



Order Book By Country 2011

FRANCE, 2%
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World Wealth Map 2011
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Prices

e
Superyacht Construction Prices S
EK “w” BMT Nigel Gee
14
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Build Price £/m

0.4
0.2
Interior approximately £20,000 per sg.m + 4 Known Data
0.0 : : ! : ! !
0 20 40 60 80 100 120 140 160

Length Overall (m)

Build Price Per m is not the best metric.

Caution - data correct at 2006
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Design

Yacht Design — Historically Both Art and Science
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Shipyard

Yacht Design —Today Disciplines Are Often Separated
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FOREDECK PANELS HINGE OPEN,SQLF TEE &
GREEN PLATFORMS SLIDE OUT TO STRED. & PORT

LIVE MUSIC STAGE SLIDES,
OUT TO PORT SIDE

STERN/AFT DcCK EXTER
swm UP BAR Al\D DEcz

P

''''''''''

=% SUBMAQINE/GARAGE Is ; . KPS
TOWED SUBMERGED, THEN - i
SURFACES TO ACCESS - : -
TENDERS, CARS, CYCLES, ETC

7 4

22 BOAT INTERNATIONAL

Designer / Stylist — Occasional Flights of Fancy
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Hull Types
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99 (.9)% Are Monohulls

A few limited exceptions
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A Short Story.....
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Fast Ferry Industry — Hullforms In Use

Swath
SES /_

Monohull

Howvercraft Catamaran

Hydrofoll

World Fleet = approx 1600 vessels

Vessels with Vs > 25 knots, High Speed Light Craft (HSLC)

Caution - data correct at 2006
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Hull Types — The Basics
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The Weird & The Wonderful

SEA LANCE
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The Weird & The Wonderful
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http://proxysvr.ngal.co.uk/~ngagallery/gallery/General-Images/aay?full=1

A Whole Host of Variants
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The Sustention Triangle

Hydrofoil

Dynamic Lift

Mono, CAT, Tri
SWATH

Buoyant Lift

‘“w’ BMT Nigel Gee
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Hovercraft
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http://proxysvr.ngal.co.uk/~ngagallery/gallery/General-Images/aap?full=1
http://proxysvr.ngal.co.uk/~ngagallery/gallery/4thDec2003/aaj?full=1

Hydrofoll
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Hovercraft
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htip-{/www. samolet.co. uk

http://www.samolet.co.uk
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Wing Span

Length
Height

Weight

Engine
Maximum
speed
Range
Armament

Crew

Produced

1371 ft (40 m)
348 £ (106 m)
22 m

495 tonnes - loaded
540 tonnes - measgmum takeoff

10 (842) % VD-7
500 b

3000 km
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What About Yachts?

* Most superyachts are monohulls

* This is choice Is often an emotive one but not necessarily the right
technical choice to best fulfil the owner’s requirements form a purely
technical perspective.

« The following needs to be considered when objectively selecting the hull
form:

¢ Speed
« Qverall Displacement - Deadweight

« Seakeeping Characteristics (i.e. Level of Comfort)

« Special Requirements

* Low draft — Access to small ports

 Low beam — Passage through canals & locks

« Carriage of Special Equipment — Helicopter, sailing boat, toys etc
« Special features — large swimming pool, tennis court...
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Case Study Using Objective Criteria

Three high-speed (commercial) vessels have been designed based on a
common payload and range.

Catamaran | Monohull Stabilised
Monohull

LOA [m] 72.00 96.20 105.00
LWL [m] 64.05 84.30 95.40
BOA [m] 18.00 14.60 20.20
T [m] 2.66 2.140 2.50
Lightship [t] 553.00 613.50 596.30
Fuel Load [t] 42.00 61.80 36.00
Payload [t] 151.30 151.30 151.30
Displacement [t] 745.3 826.60 1083.60
Shaft Power (36 knots) [MW] 12.90 19.34 10.90

Note how the vessel dimensions differs. This illustrates one step of the
optimisation process.
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== Monohull
- =(Catamaran
——Stabilised Monohull
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Case Study — Seakeeping

The Motion Sickness Incidence (MSI) - a comparison tool

45 - _ 25 |
== == (Catamaran
40 - — e = Monohull
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| | ” / (& ] 7
’ P c 4
: : 4 (Y P
30 T A~ © -,
| | ” / (& ] 7
| | ’ - = B 7 ~
25 37 P w -, 7
' [ 7 g 1 7
| R c s ~
20 - e - 7 ~~
' s |7 BT S =~
| — ” / wn P /
| i ~
15 YR 4 c et -
' L7 ' 2 Piid -~
| IR s e 7 -
10 - PR EO - i e
: ” s 7z -
7
- 7 s ~T
5 L ” !
_ 7, -~
| st ~
V }
0 - | 0
1 1-5 2 2-5 3 1 1.5 2 2.5
Bow Quartering Significant Wave Height [m] Beam Seas

The MSI has been calculated for a typical route crossing of two hours in Sea
State 3, 4, and 5.

I;‘ |
w7 BMT Nigel Gee

¢

Lo



Case Study - Discussion

Criteria was common payload and range.

In this case the stabilised monohull was best.

* |t was also the largest, but may not have been the best economic case.
e Such a basis of comparison would not work with a yacht.

« Payload is effectively zero.

* Perhaps a common GT (volume) would be better basis for comparison?

* Itis in most cases nearly impossible to make such objective studies with
yachts.

* In most cases style and visual appearance are the primary criteria, few
owners are concerned about hull type optimisation to objective functions.

* Monohulls probably offer the most flexible platform for yachts.
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Flights of fancy.......

Hydrofoil Small Waterplane Area Ship (HYSWAS)
70ft x 70ft x 70ft. Draught 7m / 3m.

40 knots.
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Flights of fancy.......
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Flights of fancy.......
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Flights of fancy.......
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Flights of fancy.......
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Flights of fancy.......
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Lessons from History

 Winan brothers cigar ship. : /’— ‘ /

- 4 ships built. z /
- 1858 — 1866.
«  70ft — 256ft.

* Including 1 yacht.
* Innovative midship shrouded propeller (amongst other new and unproven concepts).

« All ships a failure but many innovations were taken up in latter designs.
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Lessons from History
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« Circular Russian iornclad Novgorod 1873.

« Theory was that a round ship would be very stable.
 Very low draft therefore ideal for coastal defence.

« Steered by 6 propellers but large over steer.

« Almost un-manoeuvrable in practice.
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Lessons from History

Bateau a roue de M. Baziu, représente d'aprés un modéle en petit.

* Roller ship 1896.

« 33ft hollow wheels/rollers.

 Reduced apparent flow speed = lower friction.
« Several built.

* None successful.

Yue d'ensemble du bateau rouleur terminé.
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//upload.wikimedia.org/wikipedia/commons/2/23/Bateau_rouler_%28Poyet%29.png

Lessons from History

Bessemer 350 ft with a swinging/gimballed saloon.

« Launched 1874.
« “Swinging saloon” was intended to prevent sea sickness.
« Complex hydraulics never worked.

* Not successful.
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Lessons from History
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Jointed Iron Ship Connector
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“Creativity is the residue of wasted time”
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