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Interaction effects between multiple wind
propulsors on the deck of the ship

The aerodynamic forces are h\ﬁ—_\/

Seakeeping behaviour and resistance

influenced by the presence ] [ ] )

of the ship (hull, cargo, etc.) ~ ~ 4 r in waves will be influenced by steady
- - ] __ heel and leeway angles, as well as

~ - i =Y aerodynamic forces

| - —a— 10

Helm/Yaw balance: the sum - = o N

of acting moments must be = | b | -

within acceptable limits for ™= ¥ |

The hull operates with a leeway angle:
acting like a low-aspect ratio wing to
generate the sideforce necessary keep
the ship on track

maneuverability

Off-design propeller inflow and
lightly-loaded operating conditions
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Marktnischen

South-South Handel — neue, wachsende Markte?

Fairtrade

Nachhaltige Konsum
Coffee, Kenco Coffee (Kraft UK), Mars Inc
Greenbiz (2011)
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Technologienischen

= Biotreibstoffe: tatsachlich nachhaltig?

= Langsam Fahren
=  Wind fir die Seeschifffahrt
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Conditions for market-uptake in a TIS
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Market-uptake occurs when cumulative causation between 7 functions works
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LNG Ships 2016

* 77 Ships in operation (excluding LNG carriers)

STFAESUN)

.li;llT"lllllllll Dz e 44 Ships with LNG-Antrieb on order in 2016

* + 35 Ships with provision for LNG ordered

\

Quelle: http://schiffe-emden.de/ms-ostfriesland % Frau n hOfer
IS1



LNG
availability

LNG Niche

/ Environmental

Regulation

EU, national
Environmental

policy

~

Shipyards
Class
(Lloyds Engine
DNV-GL) Suppliers
F2, F3

Designers
RINA F1,F2, F6
SNAME
F3
Universities
Research
Institutes
F2, F3

N\

—

NGOS,
lobbies
F7

F4
Shipping
F4F5 companies,
Charterers
Ports LNG supply
Price, infrastructure
delivery
Time F5

—)

Finance, Lloyds

\_ J

Landscape: Macro-
economics

os

F4, F5

Freight
rates F5

=




Innovation System: wind
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