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EFFICIENCY: THE CASE OF WIND

INNOVATIONS IN SHIP DESIGN
FOR ENHANCED ENERGY
PROPULSION



HARNESSING THE MAGNUS EFFECT
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WIND
DIRECTION\

- When the wind speed and direction is right, Rotor Sails are switched on automatically and rotated
by an electric motor

- As the wind flow meets the spinning Rotor Sails, an aerodynamic phenomenon called the Magnus
Effect comes into action

- Adifference in pressure is created, which pushes the Rotor Sail forwards and propels the ship

© Anemoi

KEY BENEFITS

5-30% reduction in fuel consumption &
harmful emissions
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Rotor Sails can easily be redeployed between
vessels as driven by business requirements

Designed and certified in accordance with
leading classification rules
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More thrust per m2 compared to other wind
propulsion technologies.

Fully automated to maximise savings

ANEMOI



PRODUCT PORTFOLIO

DIAMETER

HEIGHT

D: 3.5m
H: 21m

HANDYMAX
SUPRAMAX
ULTRAMAX

© Anemoi

DIAMETER

HEIGHT

D: 3.5m
H: 24.5m

HANDYMAX
SUPRAMAX
ULTRAMAX

DIAMETER

HEIGHT

H: 24m

KAMSARMAX
POST-PANAMAX
CAPESIZE

DIAMETER

DIAMETER
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D:5m D:5m
H: 30m H: 35m
KAMSARMAX MR /LR TANKER
POST-PANAMAX CAPESIZE
CAPESIZE NEWCASTLEMAX
NEWCASTLEMAX VLOC /VLCC
RORO

*Not limited to vessels types shown here and subject to feasibility study.
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DEPLOYMENT SYSTEMS
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FOLDING
DEPLOYMENT
SYSTEM
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TRANSVERSE RAIL
DEPLOYMENT
SYSTEM

LONGITUDINAL RAIL
DEPLOYMENT
SYSTEM

FIXED
SYSTEM
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LONGITUDINAL RAIL DEPLOYMENT SYSTEM‘

© Anemoi

Rotor Sails on a longitudinal
Rail System are transported
along the deck by an
independent Rail System

Minimal impact on cargo and
- ’ { w
port operations
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Suitable for all vessel type,
recommended for B I(r >
Carriers

ANEMOI
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FOLDING DEPLOYMENT SYSTEM‘

- Folding Rotor Sails can be

lowered from the var.tinaJ-\

- Suitable for all vessel types,
recommended for Bulk
Carriers | “\

- Rotor Sail repositioning in less
than 10min -‘

- Minimal impact on cargo and
port operations

© Anemoi
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MR Tanker:
retrofit case

Anemoi recommends 2 Rotor
Sails, size 5x35m on a fixed
or folding system
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MR TANKER ESTIMATED SAVINGS‘

S

11-12 kts
STEAMING

S

ROUTE

FUEL, CO,, SO,

NOy SAVINGS
GLOBAL TRADE ~20%
NEW YORK ROTTERDAM ~26%
NEWCASTLE BRVANNNIIN ~18%
SAN FRANCISCO SHANGHAI ~26%

850+\,;..j§
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e 60 fuel
" t/year average t/year average
2no.
5x35m

1 Assuming 250 sailing days per year
10 © Anemoi Each route is run in both directions (laden and ballast), the average result is presented
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PRELIMINARY CII CALCULATION‘
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2023

2024

2025

MR TANKER

2026

With 2no. ANEMOI Rotor Sails,

vessel stays in B Band until 2026
and remains compliant with Cllref

until end-2028 and until end 2030

in C band without speed

reduction.

2027

2028

2029

2030
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MR Tanker Example: Significant savings from Fuel EU

Global Trade, 30% EU exposure

S

11-12 kts
STEAMING

12 © Anemoi

N

With Rotor Sails only With Rotor Sails +
FuelEU reward

$321k saving $460k saving
~19% reduction in fuel ~28% reduction in fuel
COSts costs

Pwind (Net Effective Power) FeffPeff=1388kW
Pprop = 5745 kW

Pwind/Pprop Ratio =0.24

FuelEU Reward Factor = 0.95

ANEMOI

With Rotor Sails +
FuelEU reward + EU ETS

$520k saving

~31% reduction in fuel
Ccosts

Assumptions:

30% EU exposure
Fuel cost: $500/t HFO
$30/t of CO2



Kamsarmax:
voyage optimisation
case

Anemoi recommends 3 Rotor Sails,
Size 5x24m on a transverse rail system
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FUEL, CO,, SOy,

((@ ROUTE NOy SAVINGS

L0

< Z GLOBAL TRADE ~13%

2

5 U NEW YORK ROTTERDAM ~19%

p)

SAN FRANCISCO SHANGHAI ~18%
TUBARAO QINGDAO ~13%
NEWCASTLE SHANGHAI ~12%
LU-HUA SHAN BERKELEY VALE ~11%

KAMSARMAX ESTIMATED SAVINGS‘

C 800+
w COZ | fuel
* thyear average t/lyear average

PR
0‘

‘g ; ‘.

.

3no.
5x24m

P
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1 Assuming 270 sailing days per year
14 © Anemoi Each route is run in both directions (laden and ballast), the average result is presented
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Case vessel: KAMSARMAX 82k dwt with 3
Rotor Sails (5x24m) Voyage time: 20 days

|Shortest route without rotors:
+ Consumption 303 mt
» Fuel cost 234k USD

| Shortest route with rotors:
+ Consumption 268 mt (-11.2%)
e Fuel cost 210k USD (-10.4%)

| Weather optimized with rotors:
« Consumption 256 mt (-15.5%)
e Fuel cost 200k USD (-14.4%)

Fuel cost used: LSFO 745 USD/mt, MGO 885 USD/mt

h. I

Weather optimized route
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Anemoi Rotor Sails + Napa Voyage Optimization

Enhanced fuel &

emission savings
with no impact to
arrival times

KAMSARMAX 82k dwt

Route: Lu-Hua Shan China — Berkeley Vale Australia

Shortest route without rotors: With 3 rotor sails (5x24m)

|Consumption, mt 303 mt * 268 mt
|Fuel cost, USD 234k USD * 210k USD

|Savings, % f ~11%

With NAPA Voyage Optimization

v 256 mt
Vv 200k USD &

4 ~16%

*Data taken from December 2023



TRACK RECORD EXAMPLES‘

ULTRAMAX - MV AFROS

4 no. prototype 2x16m Rotor Sails
Longitudinal Rail Deployment (2%-9%)

Configuration for upcoming
installations of this vessel type is now
3 no. 3.5x24m Rotor Sails (11%)

Location: Haitong Shipyard (Qidong)

4600

WLUE PLANET SHIFMEE LTD

17 © Anemoi
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KAMSARMAX - TR LADY

3 no. 5x24m Rotor Sails
Transverse Rail Deployment

10% annual reduction in fuel
consumption and emissions expected

Location: CSSC Chenggxi, Jiangyin

TUFTON

VLOC - BERGE NEBLINA

4 no. 5x35m Rotor Sails
Folding Deployment

8% annual reduction in fuel
consumption and emissions expected

Installation location: Yui Lian
Dockyards (Shekou)

\&) BERGEBULK

mgving mauntaing
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TRACK RECORD EXAMPLES‘

© Anemoi

/I CURRENT UPCOMING
INSTALLAPION

ANEMOI
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VLOC 400,000 DWT - VALE SOHAR MAX WIND CHALLENGER & ROTOR SAILS
NEWBUILD ULTRAMAX + HANDY SIZE

5n0. 5x35m Rotor Sails

Folding Deployment 3no. 3.5 diameter x 24m height
Expected 6% annual fuel reduction and cut Longitudinal Rail Deployment System
CO2 equivalent emissions by up to 3,000 (Unique to Anemoi)

tons

Location: COSCO Zhoushan

VVALE ML

ANEMOI



5'30% reduction in fuel consumption and
harmful emissions

2 1 Rotor Sails installed, 30"' In various stages

of production and delivery throughout 2024/25
onwards

4 deployment systems and a range of Rotor Sail
sizes to suit most vessel type and operations

Expert global supply chain with 250"‘
dedicated production partner staff



Scan the QR to connect with
Anemoi
on LinkedIn

Scan the QR to connect
with Anemoi
on WeChat / Weixin
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