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Energy Saving by air bubbles Air Lubrication technology applied to M.V. SOYO
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e About M.V. SOYO e Air Lubrication Technology applied
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Reducing frictional resistance on ship hull by creating

layer of air bubble flow between seawater and ship
bottom.
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The Secret of ECO on M.V. SOYO Conventional systemis simple but not suitable for large
j ships like SOYO.
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New Thechnology introduced
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@ Efforts to maximize Air Lubrication efficiencies

J
o Tﬂ'ﬁ?‘ﬂﬁiﬁ World's First
FEBIBIINTIKAAR

Main Engine Scavenging Air Bypass system
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Part of Scavenging Air bypassed
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Compressed air produced by turbocharger, supplied
to main engine for combustion utilization
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Turbine wheel(A) driven by main engine exhaust gas
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Coaxial compressor wheel(B) rotating together with
turbine wheel(A)
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Suction air compressed by compressor wheel(B)
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Scavenging air produced,
With the high pressure, scavenging air does not
require extra electric power for its transportation
to ship bottom !! NP

RN ARNIIOOBCEID & 5 IREKATS
AIRXMRDT IR

By this method, positive effects in energy saving can
be expected even for large ships like SOYO !!
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Optimization of Scavenging Air Bypass system
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Acquisition of maximum amount of
BHY scavenging air
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Minimization of deterioration in SFOC of
main engine
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Prior to the determination of main engine,
adjustments of turbocharger and main engine shop
tests were repeatedly carried out over two years.

Deterioration in SFOC was limited to acceptable level
from initially estimated 2% to final 0.4%.
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Optimization of air bubble flow under ship bottom

N EEE TR <CES

Covering ship bottom as wide as
Target possiblegby upniform air bubbles
Rt -RER-WEZEDRK

Design, tests, optimization were repeated for
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Inner structures
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' Configurations of air outlets on ship bottom
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Opening patterns of air outlets
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In high speed Circulating Water Channel, an air
chamber with full scale was tested repeatedly to
determine the best opening pattern of air outlets.
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Successful case

Unsuccessful case
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Wavering and unstable air
flow
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Smooth and stable air flow
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Best opening pattern determined
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Barrier of Draught removed
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Maximization of AL
efficiency achieved
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40 Results of sea trial
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On 17th June 2012, SOYO departed for sea trial.
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Viewing AL benefits on display of shaft power meter

AL System OFF ON
M/E Output 9,097kw — 8,069kw

abt 1,000Kw down
M/E rpm Constant
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With the assistance of air bubbles, less main engine
power is enough to keep ship speed.
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To verify AL benefits in detail, speed trials were
conducted at sea trial on two different draughts.

Results of speed trial
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Normal Heavy

Ballast Ballast
Draught 6.6 m 88m

4.4+

CO: reduction 8, 1%
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Energy saving by air bubbles confirmed !
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e Onboard measurements
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During her maiden voyage, engineers from

shipyard and operator got onboard SOYO, carrying
out performance tests at the following conditions.

Loaded Condition
(Draught 12.8m)
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Ballast Condition
(Draught 8.1m)

8/2
Newcastle "W
v

Newcastle ™

EXEHBRY AT LD ON/OFF Z1HREICRDIEL
FHAZTTV. MREHER.

Switching ON/OFF Air Lubrication System every
one hour, data recording and analysis were carried
out over one month.
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M/E rpm * Constant
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Ship speed WM Up
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When the system switched ON,
o FHREEIEHMIE—FEDXEFHHREL

Main engine rpm keeping constant, main
engine output going down
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FOC also going down following main engine
output
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Ship speed going up a little
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Benefits by air bubbles confirmed !
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Ballast Loaded
Condition  Condition
Draught 81m 128 m
CO:2 reduction 5% 3%
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@ Conclusion
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existed for Large Vessels
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World's First Scavenging
Air Bypass System
applied
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“Barrier of Draught” Removed
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CO2 reduction verified in service
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Easy to be widely used
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Successful application of Air Lubrication
technology to M.V. SOYO was highly
evaluated.

In July 2013, M.V. SOYO was awarded

SHIP OF THE YEAR 2012 in Japan!

Many thanks to MLIT/SRCJ/ClassNK/Nippon

Foundation/NMRI for their great support to
this joint project with NYK and MTL
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