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Grieg l-class vessel
T=12m

DP=7m
V =16 kn
Power reduction: 6 %
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Hydrodynamic Energy Saving Devices,
losses around running propeller behind ship
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Hydrodynamic Energy Saving Devices,
losses around running propeller behind ship

1. Inflow

3. Slipstream

2. Propeller
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Hydrodynamic Energy Saving Devices

Possible power reductions by differnt Energy Saving Devices

pre-fin system

reduction slipstream rotation
reduction propeller hub vortex

No |[Name Company/ |Country |Typ of device Location of device Main sorces forimprovement | powerreduction
Inventor %
One Component Devices
1 |SAVER-Fins Samsung Korea forward pre-fins far forward fo propeller  |using energy of ships wake 0-3
2 |Tandem Fins Sanoyas lapan forward pre-fins far forward to propeller Jusing energy of ships wake 0-5
3 |WED Schneekluth |Germany |pre-duct next forward to propeller [equilising of propeller inflow 0-4
4 |SILD Sumitomo |lapan pre-duct next forward to propeller |equilising of propeller inflow 1-6
5 |SVA-Fin-System [SVA Germany |pre-fins next forward to propeller [reduction slipstream rotation 2-3
6 |Pre-Swirl-System |DSME Korea pre-fins next forward to propeller [reduction slipstream rotation 2-5
7 |Kappel-Propeller |MAN Danmark |propeller tip configur. propellertip reduction propeller tip vortex 1-3
8 |Gomez-Propeller |SISTEMAR  [Spain propeller tip configur. propellertip reduction propeller tip vortex 1-4
improved load distribution
9 |PBCF Ochi lapan fins at propeller hub aft end of the hub reduction propeller hub vortex 1-3
10 |RudderBulb Costa Swizerland |rudder bulb rudder reduction propeller hub vortex 0-3
11 |Hybrid-fins Fukudam lapan rudder-fins rudder reduction slipstream rotation 2-4
reduction propeller hub vortex
12 |Twisted rudder |BMS Germany |rudder,leading edge twisted |rudder reduction rudder resistance 0-2
reduction slipstream rotation
Multi Component Devices
13 |ENERGOPAC Wartsila Finland integrated rudder- propellerand rudder reduction propeller hub vortex 2-6
propeller hub reduction propeller loading
14 |PROMAS Rolls Royce |Sweden |integrated rudder- propellerand rudder reduction propeller hub vortex 2-6
propeller hub reduction propeller loading
15 |CRP Erikson - two contra rotating second propeller direct  [reduction slipstream rotation 5-14
propellers behind first propeller reduction propeller loading
16 |Grim Vane Wheel |Grim Germany |additional vane turbine vane wheel direct reduction propeller loading 5-12
behind propeller behind propeller reduction slipstream rotation
17 |Mewis Duct® BMS Germany |pre-ductwithintegrated next forward to propeller (equilising of propeller inflow 3-8

Mote: Mo 7, 8 12, 13, 14, 15, 16 are no real ESDs in the sens of extern devices, these are new rudders, propellers or combinations which has to be replaced




Hydrodynamic Energy Saving Devices,
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Mewis Duct ® - Mode of action, possible gains

1. The fin-system produces pre-swirl and leadstolo  wer
rotational losses in the propeller slip stream,
Gain very stable, 2% to 4%

2. The pre duct improves the propeller inflow,
Gain depends on the wake field, 1% to 6%

3. Both together reduce the hub vortex
Gain small 0% to 1%

Total possible gain 3% to 11%

Realistic possible gain 3% to 8%

Friedrich Mewis, “6 years Mewis Duct”, STG FA, Oct. 09", 2014



Mewis Duct ® - Model test results up to 2012

Power reduction bv Mewis Duct® - Model test results
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Mewis Duct ® - Model test results
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Mewis Duct ® - Evolution 2008 - 2014
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Mewis Duct ® - Evolution 2008 - 2014
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Mewis Duct ® - Model test results / Full scale results

Friedrich Mewis, “6 years Mewis Duct”, STG FA, Oct. 09", 2014
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Mewis Duct ® - Model tests / Full scale trial
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Mewis Duct ® - Model tests/ Full scale trial
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Mewis Duct ®, Becker Twisted Fin ®, Power monitoring
IMPACT IN HEAVIER LOAD (DRAFT > 11 M)

Red = before, green = after
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Mewis Duct ® - Model tests / quasi Full scale tests
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Mewis Duct ® - Model tests / quasi Full scale tests
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Mewis Duct ®- Side effects
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Mewis Duct ® - Reduction of hub vortex , example
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Mewis Duct ® - Pressure pulse measurements , examp
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Mewis Duct ® - Pressure pulse measurements , examp
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Mewis Duct ® - Experience Course Stability , example
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Mewis Duct ® - Combination with other ESDs
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MD, Comparison PBCF - PSS — MD, MARIN 2011
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Mewis Duct ® + PBCF, Japan
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Mewis Duct ® + Hybrid Fins, Japan
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Mewis Duct ® + SAVER-FIN (Samsung), Korea
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Mewis Duct ® + Sanoyas Tandem Fins (STF), Japan

>

%

°©@
%

%
!

4, 7 "#$-
05@
M A0#@
M M7 0@
7
?

Friedrich Mewis, “6 years Mewis Duct”, STG FA, Oct. 09", 2014




Mewis Duct ® + BMS Twisted Rudder (TLKSR ©)
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Mewis Duct ® - Summary |
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Mewis Duct ©® - Summary |l

The Mewis Duct® is the most successful ESD inrecen  tyears

The key reasons are:

o Stable power reduction between about 3% and 8%,
nearly independent of speed and draught

Reduction of vibrations and improvement of course
stability

Suited for both new buildings and retrofits

BMS guarantees the power reduction with the
certification from model tests; no cure — no pay

The payback time is less than one year

Friedrich Mewis, “6 years Mewis Duct”, STG FA, Oct. 09", 2014



Mewis Duct ® - SMM 2010, No of Orders: 45
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Mewis Duct ® - SMM 2014, MD No 750

| D
1 % % % FI G E
| D | |

% % % ( %0

( H

Friedrich Mewis, “6 years Mewis Duct”, STG FA, Oct. 09", 2014



