Improving Energy Efficiency:
The role of vessel design & operation
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Short-term possibilities:

Optimal vessel operation — speed &
trim

Hull smoothness
Displacement reduction
Retro-fit bulbous bow

Appendage reduction
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Influence of reducing speed:
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1 knot reduction in speed = 30% reduction in power

300

/

N
o
o

N
o
o

{

shaft power (kW)
=
)

[N
o
o

speed (kn)

Australian Maritime College

L34

Influence of vessel trim:

Problem:

If the vessel operates at a non-
optimum trim at planing speeds, there
can be a severe drag penalty.

Poorly trimmed displacement vessel
may have 10 — 15% drag increase
Solution:

Fit stern wedge or trim tab
Monitor operating trim
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Influence of hull smoothness:

Problem:
Laminar sublayer 200 microns thick
(0.2mm)

If paint roughness > 200 microns
frictional drag will increase

Barnacle ~ 5000 microns
Frictional drag may increase by 50%

r M Solution:
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Obtain smooth paint finish
Clean hull regularly
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Influence of reducing displacement:

2% reduction in weight ~ 2% reduction in power
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Retro-fit bulbous bow:

Bulbous bows can significantly reduce
wave making resistance due to wave
cancellation

Wavemaking resistance reduction (%2
- 1 knot)
Motions reduction
Added resistance reduction
x Increase WSA
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Appendage drag:

Problem:

Range of appendages on a vessel
including: bilge keels, cooling pipes,
transducer mounts & rudder

May add up to 20% to total drag

Solutions:

Replace flat plate rudder with aerofoil
section (approx 3 — 4% drag
reduction)

Remove cooling pipes (approx 3 — 4%
drag reduction)
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Long-term possibilities:

Hull form optimisation

New hull types e.g. catamarans
Vessel size regulation changes
Drag due to wind induced yaw
moment

Motion stabilisation
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Hull form optimisation
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New hull forms:

Influence of regulations:

Problem:

Regulations may have large influence on
vessel sizing

Vessels are designed to maximise capacity
given specific regulatory constraints

e.g. vessel > 24 m needs more crew &
safety equipment hence vessels built at
23.99m length

Vessel tends to have low L/B ratio making
them inefficient

Solution:

Lobby to have rules that produce efficient
vessels yet maintain safety standards
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Drag due to wind induced yaw moment:

hull sideforce

Rudder force

Direction of travel

Wind sideforce

Rudder moment
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Drag due to wind induced yaw moment:
Problem:

Increased drag due to rudder drag,
increased hull drag & lack of propeller

thrust

Solution:
Research option: Minimising yaw drag

for trawlers with-side loading by
adjusting tow-line parameters
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Motion stabilisation:

Problem:

Motion of vessel (particularly roll &
pitch) results in increased power
requirements

Various devices e.g. paravanes, bilge
keels cause drag

Solutions:
Comparison of existing roll and pitch
reducing devices
Drag reduction from using roll gyros

Reduction of pitch motion using
retrofit bulbous bow or bow fins
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Conclusions:

Many options available for reducing
vessel drag

However, since we don't yet know all
the answers further research is
needed...
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