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Studied designs / systems
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ECONOWIND EXAMPLES SAILING (CARGO-)VESSELS




ECONOWIND WIND PROPULSION STUDIED

Most promising:

Jacques Cousteau
TurboSail ~1985

www.bluegreenpictures.com



ECONOWIND COMPETITION ANALYSIS MERCHANT SHIPS

eCono.wmd Magnus Rotor WingSails Sails Kites
VentiFoil
Price Per Green KW i j + i *
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THEORY OF WIND ASSIST

ECONOWIND




ECONOWIND DETAILED COMPARISON
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ECONOWIND SIDE DRAG
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ECONOWIND THEORETICAL MAXIMUM

oy Ship data
9 9t ship speed 12 kn
6,173333|m/s
Propulsion efficiency 0,7|-
Number & type of Ventifoils
Ventifoil type 20x3
number of Ventifoils 4
Efficiency loss for leeward VF's 5%
Ventifoil general data
Drag coefficient 1,3 -
Lift coefficient 8 -
rho_air 1,225 kg/m3
Max thrust at app. wind speed of 17 m/s
=H [

L
2 ¢
Journal of Wind Engineering and Industrial Aerodynamics, 20 (1985) 39--6



ECONOWIND THEORETICAL MAXIMUM

Propulsion power equivalent, 1 Ventifoils 20x3 m

Propulsion power equivalent, 1 Ventifoils 20x3 m
P P d ship speed 12 knots, propulsion efficiency 0,7

ship speed 12 knots, propulsion efficiency 0,7

i s 10 M/ (5 Bft.) s 13 M/ (6 Bft.) w16 m/s (7 Bft.) APPARENT wind speeds & angles
10m/s (5Bft)  ====13m/s(6Bft)  e====16m/s (7Bft.) TRUE wind speeds & angles Power savings based on theoretical values
o Power savings based on theoretical values o No sea margin taken into account

No sea margin taken into account
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Theoretic max, Econowind uses 25% Sea margin for real solutions



ECONOWIND

INCLUDING SEA MARGIN

Propulsion power equivalent, 1 Ventifoils 20x3 m

ship speed 12 knots, propulsion efficiency 0,7
e 10 mf's (5 Bft.) =13 m/fs (6 Bft) e 16 m/fs (7 Bft.) TRUE wind speeds & angles
Power savings based on theoretical values

o° . .
25% sea margin taken into account
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Econowind attains 25% Sea margin into account

Propulsion power equivalent, 1 Ventifoils 20x3 m
ship speed 12 knots, propulsion efficiency 0,7

e 10 mf's (5 Bft.) w13 m/s (6 Bft.) 16 m/s (7 Bft.)
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ECONOWIND

EEXI with econowind



ECONOWIND MV ANKIE

—— MV Ankie: 10 x 2,3m



iLerrey

North Sea Region
WASP

Eutepean Regional Development Fund  EUROPEAN UNION

Prediction
9 knots, 10 m/sec: 20 - 25%

0 0 15
ship speed Distance time True wind |wind to Apperent Angle to |Cx Thrust Total Mator force Force
speed heading [wind speed |heading |Thrust Force Resistance reduction
coef ship %
nots 5 miles hours degrees  |m/s degree Fwd kN kN kM

stretch 1 I' 9 63 1000 111 Y 10 0 14,6 0.0 -1,3 0,0 50 50 0,0%:
stretch 2 [ 9 4\63 1000 111 /' 10 15 14,5 10,3 -0,3 0,0 50 50 0,0%:
stretch 3 9 4.%3 1000 LLLI 10 \ 30 14,2 20,6 0.6 3.1 50 47 6.2
stretch 4 9 4,43 1000 LLLI 10 45 13,7 31.1 1.6 7.1 50 43 fﬂ.z?é
stretch 5 9 4.6 1000 11 10 B0 13.0 42,0 2, 10,2 50 40 20,1%:
stretch 6 9 4, 1000 11 10 75 12,1 53,2 3.4 12,0 50 39 23, 7%
stretch 7 9 4,5 1000 11} 10 11,0 65,2 4,2 12,5 50 38 24, 8%
stretch & 9 4, 1000 11} 10 05 9.9 7581 5.0 12,0 50 39 23, 7%
stretch 9 9 4.43 1000 11 10 120 8.7 92.4 5.7 10.6 50 40 20,9%
stretch 10 9 4.’-3 1000 11 10 35 7.5 109,0 6.3 8.7 50 42 \\ 17.1%
stretch 11 \| = 453 1000 11 10 Jis0 6.4 128,9 6,6 6,6 50 44 i
stretch 12 9 £.53 1000 111\ 10 [ 185 5,7 152,8 6,1 4,8 50 46 9,5%
stretch 13 \ 9 | /163 1000 111\|] 10 |/ 180 5.4 180,0 4,4 3.1 50 47 6,1%

N/ 1444 \\/

ECONOWIND



HILSTTEY .
North Sea Region [
WASP *

Eutepean Regional Development Fund  EUROPEAN UNION

Sailing:

ECONOWIND







MV Ankie sailing

25

Fuel
20 \’\%ﬁ/ /\/__ FOC - 12%
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ECONOWIND MV ANKIE, FASTER SAILING LOWER FUEL CONSUMPTION




ECONOWIND EEXI PILOT cASE ANKIE

Energy Efficiency Design Index for T FOC+EF : kg CO2 ]

existing ships (EEXI). DWT ton x NM

- Enter into force in 2023.

_ i i « FOC = fuel oil tion based on stw =
EEXI will be applicable for all e fue{/lﬁMOl consumption based on stw
vessels above 400 GT o 1 G

 EF = emmission factor = 3.17 [kg fuel]

Source (MEPC 75 in November 2020) . DWT —

Deadweight (carrying capacity of the ship) =
3638 [ton]

CO254ping = 3.17 * Fuelsqying

Logged by third independent party



ECONOWIND EEXI PILOT cASE ANKIE

FOC logged by second party
reviewer every 5 minutes
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ECONOWIND AVERAGE REDUCTION EEXI PILOT cASE ANKIE

EEXI is lowered by 5%

== awverage without VentiFaoil
003z 4 == average with WventiFoil
When accounted for power input of
VVentifoil this is 4,5% reduction g oo
% DO e e e e e e e e e e e
Fuel and Emission saving_g! %u-ula --------------------------
E 0.018
Overlong run 8% is expected 0.017 -
0.016 {_ | . _ | . | | 1 | |
202007 20- 02005 20-0f20-820-0f20-0h20- 20 Lha0- L2 1By 2102

date



VERSIONS AVAILABLE INCLUDING
SEA MARGIN

ECONOWIND




ECONOWIND MAYDEN VOYAGE ON MV LADY CHRISTINA

Containerized
Up to 250 KW/ unit

Propulsion power equivalent, 1 Ventifoils eConowind unit m
ship speed 11knots, propulsion efficiency 0,65

w10 m/s (5 Bft.) w13 m/s (6 Bft.) —16m/s {7 Bft.) APPARENT wind speeds & angles




ECONOWIND FRISIAN SEA

Flatrack

Movable by hatchcrane
Ventifoil 250 KW / unit, 10*3
Ventifoil 480 KW / unit, 20*3

Propulsion power equivalent, 1 Ventifoils 20x3 m
ship speed 11knots, propulsion efficiency 0,65




ECONOWIND RETROFIT

Retrofit: i ‘ '
Ventifoil 160 KW / unit, 10%2,1
Ventifoil 270 KW / unit, 16%2,1

Propulsion power equivalent, 1 Ventifoils 16x2.1 m
ship speed 11knots, propulsion efficiency 0,65

~10m/s (5Bft)  ===13m/s(6Bft)  ==—16m/s (7Bft) APPARENT wind speeds & angles
o
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CusTOMER CASE &

ECO_—N OWIND MARKET OPPORTUNITY




ECONOWIND CUSTOMER CASE

1 VENTIFOIL SHIP REDUCES AS MUCH COZ2 As 3 Mio CAR KM’S PER YEAR.

Real customer case 1,1 Ton fuel saved by Ventifoil per sailing day
v’ Fuel saving 420 € per day
v’ Sailing 220 days equals 92 k€ annual savings

Environmental impact of customer case
v’ In fuel this is equivalent to 242 Ton not emitted
v’ In CO2 this is 770 Ton of CO2 per Year avoided

v’ Overall improvement in energy efficiency EEXI -5%

v’ In perspective 3 Mio KM’s Cars per year*

Future Potential:

Upscaling eConowind, that an average CO2 reduction of 20% is
achievable

— * epa.gov greenhouse-gas-equivalencies-calculator



ECONOWIND

Aim is to have 32 units by 2024

Increased sizes and validation is essential

Total Available Market: 30.000 Ships
Serviceable Available Market: 6.000 Ships
Serviceable Obtainable Market 1.200 Ships

Target Market Share eConowind 20%

“CE Delft expects Wind Assisted Propulsion to
represent in 2030 1,5 to 2,5 Bio € turnover”

MARKET OPPORTUNITY




eConowind units offers scalable way to achieve emissions reduction in
shipping, saving money in the long run: Econology.

VentiFoil

Available today

Foldable solution

Reduction of EEXI (CO2 Emission / Nm)

Realistic savings up to 20% CUSTOM ERS VALUE
No significant modifications necessary

Automatic Steering

Pay as you Sail

A BTSSR N

ECONOWIND




