
TECHNICAL PRESENTATION & 
BUSINESS CASE



WHAT IF…….



WE GO SAILING…



INTRODUCTION CONOSHIP

2011 - 2015
Wind propulsion studied

COLLABORATION:



EXAMPLES SAILING (CARGO-)VESSELS

Studied designs / systems

SKYSAILS
FLETTNER ROTORS

TURBO-SAIL



WIND PROPULSION STUDIED

Most promising:

Jacques Cousteau 
TurboSail ~1985 



COMPETITION ANALYSIS MERCHANT SHIPS

eConowind
VentiFoil

Magnus Rotor WingSails Sails Kites

Price Per Green KW
++

Medium Capex
-

High Capex
+

+
Low Capex

+
Medium Capex

Ease of installation ++++ - + - ++

Folding +++ +/- +/-
-

RISK Safety
-

RISK Safety

Rental concept / leasing +++ Integratie ? + +

Overall +++ ++ ++ … ?



THEORY OF WIND ASSIST



DETAILED COMPARISON
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Ventifoil
✓ No headwind loss
✓ Better performance in prevailing 

conditions till 60 degree angle



SIDE DRAG

Ventifoil
✓ less side wind effect of Ventifoil
✓ More forward thrust compared to 

side thrust
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THEORETICAL MAXIMUM

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

Ship data

ship speed 12 kn

6,173333 m/s

Propulsion efficiency 0,7 -

Number & type of Ventifoils

Ventifoil type

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

20x3



THEORETICAL MAXIMUM

Theoretic max, Econowind uses 25% Sea margin for real solutions



INCLUDING SEA MARGIN

Econowind attains 25% Sea margin into account



EEXI with econowind



MV ANKIE

MV Ankie: 10 x 2,3m



17

MV ANKIE

Prediction

9 knots, 10 m/sec: 20 – 25%
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MV ANKIE

Sailing:
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MV ANKIE

Film
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MV ANKIE, FASTER SAILING LOWER FUEL CONSUMPTION
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MV Ankie sailing 

Foils STW FOCp R.W.speed [m/s]

21,3

18,7

21,3

8,9
10,1

9,1

Fuel

Speed
Through water

Foil

up-down

Wind

- FOC - 12% 

- Speed   +11%



EEXI PILOT CASE ANKIE

Energy Efficiency Design Index for 
existing ships (EEXI). 

- Enter into force in 2023.

- EEXI will be applicable for all 
vessels above 400 GT

Source (MEPC 75 in November 2020) 

𝐸𝐸𝑋𝐼 =
𝐹𝑂𝐶 ∗ 𝐸𝐹

𝐷𝑊𝑇
= [

𝑘𝑔 𝐶𝑂2

𝑡𝑜𝑛 ∗ 𝑁𝑀
]

• 𝐹𝑂𝐶 = 𝑓𝑢𝑒𝑙 𝑜𝑖𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑏𝑎𝑠𝑒𝑑 𝑜𝑛 𝑠𝑡𝑤 =
[𝑘𝑔 𝑓𝑢𝑒𝑙/𝑁𝑀

• 𝐸𝐹 = 𝑒𝑚𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟 = 3.17 [
𝑘𝑔 𝐶𝑂2

𝑘𝑔 𝑓𝑢𝑒𝑙
]

• 𝐷𝑊𝑇 =
𝐷𝑒𝑎𝑑𝑤𝑒𝑖𝑔ℎ𝑡 𝑐𝑎𝑟𝑟𝑦𝑖𝑛𝑔 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑜𝑓 𝑡ℎ𝑒 𝑠ℎ𝑖𝑝 =
3638 [𝑡𝑜𝑛]

𝐶𝑂2𝑠𝑎𝑣𝑖𝑛𝑔 = 3.17 ∗ 𝐹𝑢𝑒𝑙𝑠𝑎𝑣𝑖𝑛𝑔

Logged by third independent party



EEXI PILOT CASE ANKIE

FOC logged by second party 
reviewer every 5 minutes

Red datapoints → VentiFoils down
Green datapoints → VentiFoils up



AVERAGE REDUCTION EEXI PILOT CASE ANKIE

EEXI is lowered by 5%

When accounted for power input of 
Ventifoil this is 4,5% reduction

Fuel and Emission savings! 

Overlong run 8% is expected



VERSIONS AVAILABLE INCLUDING
SEA MARGIN



MAYDEN VOYAGE ON MV LADY CHRISTINA

Containerized

Up to 250 KW/ unit



FRISIAN SEA

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



RETROFIT

Retrofit:
Ventifoil 160 KW / unit, 10*2,1
Ventifoil 270 KW / unit, 16*2,1



CUSTOMER CASE &
MARKET OPPORTUNITY



CUSTOMER CASE

Real customer case 1,1 Ton fuel saved by Ventifoil per sailing day

✓ Fuel saving 420 € per day

✓ Sailing 220 days equals 92 k€ annual savings

Environmental impact of customer case 

✓ In fuel this is equivalent to 242 Ton not emitted

✓ In CO2 this is 770 Ton of CO2 per Year avoided

✓ Overall improvement in energy efficiency EEXI -5% 

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

Future Potential:

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

1 VENTIFOIL SHIP REDUCES AS MUCH CO2 AS 3 MIO CAR KM’S PER YEAR.

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



MARKET OPPORTUNITY

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”



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

CUSTOMERS VALUE

VentiFoil
✓ Available today
✓ Foldable solution
✓ Reduction of EEXI (CO2 Emission / Nm)
✓ Realistic savings up to 20%
✓ No significant modifications necessary
✓ Automatic Steering
✓ Pay as you Sail


