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Many levers to improve economic and
environmental performance of IWT:

Infrastructure @ Operation
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Systems
Waterway Education &
improvement

Qualification
Infrastructure for
new energy
carriers
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Hydrodynamics
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* Fuel is usually even more money than time.

* Energy costs will increase.
* Less energy demand means less costs and less emissions.
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- Power demand rises disproportionate with speed.
- Power demand is increased by shallow water effects.
« Speed isreduced at small water depth.
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Awareness
- VoortVarend Besparen, Topofahrt Training, PROMINENT

— Annex II of Directive (EU) 2017/2973:
... a boatmaster shall be able to plan a journey and conduct
navigation on inland waterways, including being able to
choose the most logical, economic and ecological sailing route...

— CESNI/QP Professional Qualification

Optimized choice of speed and track

- Smart Steaming

— Advice tools under development

Voyage planning with minimized waiting times (Slow Steaming)
Increased utilization by better logistics
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M2052

Dypop=1.76 M
Vro2.80m=3150 m?
cz =0.89

D,r0p=1.60 m Jrop= 1.60 M
V-2 80m=3162 m® Vr-2.80m=3129 m?

cg = 0.90 cg = 0.89
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Design for operation (2) O
M2051 ) > Differences < 20%
i 00 £ w | > Similar behavior of all
g w stern shapes in shallow

_ water
#" | » Optimization is not simply
related to ship resistance



Design for operation (3)
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» M2053 works well in deep
water but is worst in
shallow water

> Factor 2 between best and
worst ship design in
shallow water

» Complex hull-propulsor
Interaction needs to be
considered



Hydrodynamic Optimisation

* Widely used for newbuilds:
— Basic design
- CFD simulations
- Local modifications
— CFD confirmation

— Scale model tests
o Resistance
o Open Water
o Self-Propulsion

« What can be done for
the existing fleet?
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DST
Coupled Convoys

Etfect of simoothened transition
at refarence {H=5m / T=2.7w} condition
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Retrofit Optimisation DST

Effect of twin rudders & cover plate
at reference (H=5m / T=2.7m) condition
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When climate change is faster than waterway development...

Kaub 2018 B Ruhrort 2018

o
Source: interrijn.com
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Efficiency calls for maximizing propeller diameter.
Ventilation needs to be prevented for low draughts.
Optimization allows draughts as low as 75% of prop. diameter.
Stopping may require a powerful thruster.
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NOVIMOVE

Innovative Vessel Concepts
Increase the resilience of IWT
Focus on low water scenarios - add buoyancy

Concept > Techn. Verification - Operational Ver. >
Economic Validation

Buoyancy boxes:
Stowed

Lowered




It's Possibly Easy
Becoming a bit Greener

Contact:

DST

Benjamin Friedhoff
friedhoff@dst-org.de
+49-203-9936929
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