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Development of laminated wooden boats Schooner Athena Dynarig yacht Maltese Falcon STV Shabab Oman The Team

DYKSTRA

ENAVAL ARCHITECTSH®
50 Years design innovation

OSTAR on sy Bestevaer Laminated wooden boat building Schooner ADIX Schooner Windrose Ketch Hetairog

Founded in 1969
by
Gerard Dijkstra

J 1970

Thys Nikkels becomes CEO Mark Leslie-Miller becomes a Partner

OSTAR on sy Second Life

The Polar explorer Nanug

Whitbread round the world race on sy Flyer Schooner Adela Greenpeace's Rainbow Warrior 3 J Class yacht Rainbow Schooner Sea Eagle Il



Disciplines
Naval architecture
Hull lines optimization
Towing tank testing
In house CFD
Appendage positioning
Sail plan optimization
Wind funnel testing
In house CFD
Sail handling design/arrangement
Load case definitions
Deck lay-out
Structural design
In house FEM
General arrangement

Exterior design & styling

DISCIPLINES
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Designs ' |
Cruising yachts hf

Bestevaer series
Bestevaer Il

Eagle 44

Vaan catamarans
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Designs

J class yachts

Endeavour
Velsheda
Shamrock V
Ranger
Hanuman
Rainbow
Yankee

DYKSTRA
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Designs

Big Class Yachts

Action Hetairos

Adix Kamaxitha
Adela Koru

Aurelius Maltese Falcon
Athena Meteor
Apsara MS Vorontsov
Aquarius Perseverance
Borkumriff IV Pumula

Black Pearl Sea Eagle
Nyima Windrose

Gweilo Zenith

YKSTRA

i
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Designs

Big Class Yachts

Action
Adix
Adela
Aurelius
Athena
Apsara
Aqguarius
Borkumriff IV
Black Pearl
Nyima
Gweilo

Hetairos
Kamaxitha
Koru

Maltese Falcon
Meteor

MS Vorontsov
Perseverance
Pumula

Sea Eagle
Windrose
Zenith
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Designs

Square rigged ships

Stad Amsterdam
Cisne Branco
Shabab Oman i
Polang 8

Young Endeavour |l

DYKSTRA
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Designs

Square rigged ships

Stad Amsterdam
Cisne Branco
Shabab Oman I
Polang 8

Young Endeavour I
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Designs

Miscellaneous

Rainbow Warrior i
NanuQ
Yacht Support Cat
ICE Kite
75m Greenpeace
WASP (Ecoliner)
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Designs

Miscelloneous

Rainbow Warrior Il
NanuQ

Yacht Support Cat
ICE Kite

75m Greenpeace
WASP (Ecoliner)

DYKSTRA
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LIFE CYCLE ANALYSIS - Motor sailor vs Motor ship

Environmental impact for production, 30 years use, and disposal

in 1000 Eco-indicator 99 Points

6000

5000

4000

3000

2000

1000

3.134

35%

Ship with sails

5.038

Ship without sails

W 5% D. Max speed motoring main drive

m C. Economic motoring electric drive

B. Sailing average

40% A. In harbour

10% Laid up - maintenance energy

W Ship production, maintenance and
recycling

Source: TNO Delft 2008
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LIFE CYCLE ANALYSIS - Motor sailor vs Motor ship

Environmental impact for production, 30 years use, and disposal

in 1000 Eco-indicator 99 Points

6000

5000
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3000

2000

1000

3.134

35%

Ship with sails

5.038

Ship without sails

4000
3500

3000

2500

2000 A
1500 -

1000 A

500 +—

Ecoindicator 99 (1000 points)

Steel

-500

Alu

GRE

Wood Hardwood Hardwood

spruce managed T(ropical

B Laid up, maintenance

0O Max. speed motoring main
drive

m Cruising speed

@ Sailing average

B In harbour, on shore power

@ In harbour, on generator

@ Rest of the ship

0O End-of-life treatment of hull

O Hull

HULL MATERIALS - Steel / Aluminum / GRE / Spruce / Hardwood

Source: TNO Delft 2008
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LIFE CYCLE ANALYSIS - Motor sailor vs Motor ship

35%

— 6000 . .

b B Laid up, maintenance
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5 5.038 a 0O Max. speed motoring main
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HULL MATERIALS - Steel / Aluminum / GRE / Spruce / Hardwood

Ship with sails Ship without sails

Source: TNO Delft 2008

7

DYKSTRNA

ENAVAL ARCRITECTS H




HYDRO GENERATION

7 %

What's available? DYKSTRA
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WIND GENERATION

Wind-Propeller Sails “Proposed For Liners

Air blast from fam turos windmill
mounted on model boat, i

steation at Haglioh inventor's exhibit
At erght 1 artant’s conce

hiner wung the wind-propeller sails

What's available? DYKSTRA
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SOLAR POWER

What's available? DYKSTRA
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ENERGY USE ENERGY BALANCE

250 100%
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Washing/Drying 5 50 0%
® Refrigirator
-100 30%
m Rest
[— Hotel load [—Propulsion
-150 20%
Solar yield [ Hydro generation
-200 — = =State of Charge [%] 10%
-250 Days 0%

What's the DYKSTRA
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REDUCE DEMAND
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INCREASE RESOURCES

What's the need?
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Perseverance
Black Pearl

J Class Rainbow

What's been done?¢




'S

As proposed

i ¢
y_é;(

As produced

What can we do bettere

r

As specified
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As installed
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What the client needed
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PROJECT ZERO
Displacement NellRelg=te! upwind 2122 m2 Battery package —~5 50N MWh (Bff3 8IvTWh)—

-

Length over all running 313%2-m2 weight ST o -
Draft liffing keel ; Electric propulsion 650 kW eq MDO 200 ltrs ~

Project Zero { Foundation® }

foundationzero.org S LATAR ARGTNGEESS




Dykstra Naval Architects
Vripack Yacht De‘ﬁ%
X
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Vitters Shipyard
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Project Zero { Foundation® } DYKSTRA

foundationzero.org S ATAL AREMITEEAS




Deck insulation
Hull insulation

Furling
- downwind sails

Solar on exposed
surfaces

Powerful yet
manageable sail plan

Heat/cold
storage

Cooling and
heating

Deep
keel

Batteries Thrusters / Hydro-
down low generators

Kite power Fresh water
generation management

Project Zero { Foundation® } DYKSTRA
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Infrared reflective paint

Battery bank (peak shaving)

Deck insulation 30mm of cork

Deck 1: Base
i
U = 0.6504 [W/m2-k]
e s s

Deck 3: 30mm Cork

5.0 MWh (eff 3.8MWh)

U =0.4261 [W/im2-k]
Photo Voltaic Termical (PVT) Battery capacity
VWY weight 35t
\\\\ /// °
-~ f_= equivalent MDO 900 ltrs

1000 W/m? _Reflection £10%
y / Thermal loss £5%
AVERAGE CONSUMPTION
DOWNTO 480 kWh / DAY

_ PV yield: 200 W/m?

" Heat yield: £600 W/m?
i//(é
I/

in 80° water
7
/
v
=] ARCHETECTS H

Vacuum g|ass
PV panels glued
on aluminium
Water running through pipes ——
Thermal insulation —
NAVAL

2~ Thermal loss 5%

What's the use of it¢




HYDRO GENERATION

Rotor power coefficient cpq

07
06 Ideal cp (momentum theory)
— = — —— ——p —— ——— —— e - o
/ Theoretical power coefficient (infinite number of blades, L/p=<o)
05 /.
——
/ Three-bladed rof/or/ q>(lw:-bladed ro'u\
04 4 74

WO P SEE
0 s e

\

Dutch windmill
[\Ameri(m wind turbine

@ \Salvou‘us rofor

0 2 A 6 8 10 12 % 1% 18
Tip-speed ratio A

01

BETZ's LAW

Indicated the max power that can be extracted
from flowing medium by means of a rotor

What's the use of it¢

Propulsion

Thrust

Camber:
Leading edge:

Pitch distribution: +

Velocity

30% more output

1st Quadrant 3rd Quadrant pod rotated
Pitch distribution: + Pitch distribution: +
Camber: Camber: + ,_1
Leading edge: + Leading edge:

e
prop”

= _.n

+ e

Drag

DYKSTRA
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HYDRO GENERATION

Velocity

Same potential as a 1.5MW wind turbine

2x CPP Propellers Azimuth thrusters

Propulsion

Hydro generation

What's the use of it¢




Power from hydro-generation in Q1

(&)

Prop diamenter [m]
£ /
&
/ |
o,/
/ S
y

"0 kyy, 20 ki,
5 \
0.5 L | T \ . . 20 kwy
8 9 10 11 12 13 14 15 16 17 18
Vs [kts]

In practice

DYKSTRA

',
E NAVAL ARCHITECTS H




Power from hydro-generation in Q1
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Power from hydro-generation in Q1
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Power from hydro-generation in Q1
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- Power from hydro-generation in Q1

Prop diamenter [m]
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In practice
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Thank you for joining us.
Scan the QR code to give us your thoughts.

@ @tallshipsraces
@sailtrainingyouth

m @thetallshipsraces
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