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Delft Wind -Assist Research

A Aero/Hydro modeling based on

Jo} 0 experiments and full scale RANS
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Delft

E A Aero/Hydro coupling with 4 degree-of-
freedom solver

Wind - Assist

A Flettner rotors, Dynarigs, Wingsails
user-provided CL/CD curves A~
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Assessing the Promise of Wind Assist

1. Vessel Model 2. Route-specific 3. Economic /

Weather Conditions Environmental
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Evaluation
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Lessons |learned: Case Study *

ADAMEN Combifreighter on a Baltic sea route o HL :JAE:
A 5000t i small bunkering requirement - —
A Light winds in the Baltic region
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ANorth Sea Casei in progress J]Z % F—H—ﬂz %
A 19500t vessel o LA Al Lh

A Favorable wind conditions d 11 L 24 1 LH

1. Case study: Wind -assisted ship propulsion performance prediction, routing, and economic modelling A
van der Kolk, Nico; Bordogna, Giovanni; Mason, J.C.; Desprairies P.; Vrijdag, Arthur.
International Conference Power & Propulsion Alternatives for Ships. The Royal Institution of Naval Architects, 2019. /-\
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Design Space Exploration
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Delft Wind Assist Model

Interaction effects between
the hull and the Flettner rotors

Interaction effects
between Flettner rotors

Off-design inflow

Helm/Yaw balance:

limits on rudder angle r\,/

for maneuverability Heeling force
and lightly-loaded

\ * Driving force
operating conditions/ R | e
Sideforce Leeway angN
_ ' ' Heading
Resistance in waves is
i The hull operates at a
influenced by constant heel
leeway angle necessary to
and leeway angles

Forward speed

generate the sideforce to

keep the ship on track /-\
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Delft Wind Assist Model

Interaction effects between
the hull and the Flettner rotors

Interaction effects
between Flettner rotors

Off-design inflow

Helm/Yaw balance:
limits on rudder angle r\,/
for maneuverability Heeling force
\ * Driving force
and lightly-loaded
operating conditions * ‘ —
Sideforce Leeway angN
. . . Heading
Resistance in waves is
i The hull operates at a
influenced by constant heel
leeway angle necessary to
and leeway angles

Forward speed

generate the sideforce to

keep the ship on track /-\
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Helm Balance

AThe hydrodynamic centroid is far ahead

of the vessel (unappended hull).
A Corrective action by the rudder is required.

Leeway angle:1
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The Munk Moment

ALinear, destabilizing reaction for body in oblique flow

AResults in a couple, a pure moment
A In principle (potential flow) there is no
sway force

ASome flow separation along aftbody
reduces the underpressure
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The Munk Moment

A Destabilizing reaction for body in oblique flow

Leeway angle:1
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