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Cover
Trial Test of ME-LGI Engine

The diesel engine, at the last stage of assemble line, will
have an operation trial test and will be shipped after
successful trial result. Not only engine power and exhaust
gas but also many criteria of Mitsui Engineering &
Shipbuilding Co., Ltd. (MES) standards shall be tested. As
the electric controlled liquid gas injection engine (ME-LGI)
is of a dual fuel engine, both conventional fuel oil and
methanol as commutable fuel are used for the trial

Because there are many points to be accessed during
the trial, the engine is wholly covered by temporally
stages.

(D Diesel engine assemble line and trial test shop
(2 Trial test for ME-LGE engine
(3 ME-LGI engine
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Latest Development of Lean Burn Engine MD36G
— More than 50 % of Electric Efficiency achieved by Advanced Engine
and Heat Recovery Technologies —

Kento MAYUZUMI, Morio KONDO, Toshiro OKA, Nobuyuki SAKAIRI, Hisako KATO

Mitsui Engineering & Shipbuilding Co, Ltd. and DAIHATSU DIESEL MFG. CO, LTD jointly developed a large
medium speed lean burn gas engine MD36G put it in the market in 2008. It has undergone continuous study and
research to improve its generating efficiency. Recently, it was confirmed at the 6MD36G test engine, the generating
efficiency has been improved about 6 % by the design changes of some combustion chamber components and a new
combustion method of premixed gas. Moreover, by addition of THS (Turbo Hydraulic System) and VPC (Variable
Phase Cycle) systems—waste heat recovery technologies— to the 6MD36G, generating efficiency of the gas engine
system has been improved about 12 % from its conventional type. In addition, by THS assist to Turbo Charger
rotation shaft, load up speed of 6MD36G has become more than twice as fast as that of the conventional type.
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Development of High Pressure Gas Compressor for Fuel Gas Supply System

Yutaro WADA, Kosuke MATSUMARU, Shunki YAGI,
Kouichi NAMBA, Hironori HAYASHI, Teppei KAJITANI

Mitsui Engineering & Shipbuildingdd MESO recently launched a high pressure gas compressor for fuel gas supply
system feeding boil-off-gas] BOGL to ME-GI engine for LNG carrier. The compressor is a reciprocating type based
on proved technologies and experiences in oil & gas industries on shore. For off shore application, the five stage
compressors of SMBL with five cylinders and of 6MBL with six cylinders are introduced. The compressor unit
mounted on a skid together with auxiliaries is designed with consideration for footprint reduction and the optimized
control scheme providing quick responses. The first compressor 6MBL installed in MES Tamano Works successfully
started to deliver fuel gas to commercial use ME-GI engine for shop test in July 2015. The quick response of the
compressor corresponding to engine transient demands such as fuel changeovers and emergency fuel gas shutdowns
was demonstrated.
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Influence of High Concentrated Sodium Chloride on Self-Preservation of

Methane Hydrate Mass
Hiroko MIMACHI, Tetsuro MURAYAMA

To investigate the dissociation behavior of the methane hydrate, the lumps of the methane hydrate containing
sodium chloridel] NaClOmass fraction of 0.005 and 0.027 were stored at -20 [1 under ambient pressure as test samples.
Initial hydrate ratios of each sample of 10-20 mm diameters were almost same (i.e. 84 % and 82 % respectively[ .
Hydrate ratio of the sample with NaCl mass fraction of 0.005 remained at around 80 % in 7 day’s storage, while the
hydrate ratio of the sample with that of 0.027 was drastically decreased to below 10 % in the same period. Phase
contrast X-ray CT was carried out on the methane hydrate samples to observe the internal texture of the sample
in different dissociation stages. It revealed that: Lower the hydrate ratio was, the wider the high degradation part
spread through the whole of the sample. In other words, dissociation from inside of the methane hydrate sample was
clearly observed. The observation by scanning electron microscope has found a NaCl concentration section in the
microstructure of the methane hydrate. Such NaCl concentration section was supposed to be the origin of the sample
internal dissociation.
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Phase Contrast X-ray CT Image of Methane Hydrate Mass containing 0.027 NaCl in Mass Fraction stored
at -20 00 and Ambient Pressure for 7 days
(a) 3D Image, (b) Cross Section Image along the Dotted Line
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Development of Coastal Wave Power Generation Devicel Part2[]
— First Report of Demonstration Test at Oarai Port -

Kunio NAKANO, Toshihiko MAEMURA, Shogo MIYAJIMA, Takashi KAWAGUCHI

Many R&D projects are now carried out using ocean energy around Japanese islands to cope with global
greenhouse emission. Mitsui Engineering & Shipbuilding Co., Itd[J MEShas also been developing various technologies
in this field through experimental and theoretical approaches. Results of such approaches of ours have proved that
coastal wave power generation using resonance control is a promising way to utilize ocean energy as wave power.

MES was awarded "Technical Development and Demonstration of Small, Efficient Wave-Power Device" by the
Ministry of Environment in fiscal year 20130 October, 201300, and had been developing wave-power generation device
aiming for a full-scale demonstration test at sea within fiscal year 2015. The results of such approaches have confirmed
the effectiveness of the point absorber effect at actual sea utilizing resonance control: the most effective method to
recover wave energy.

This report focuses on the demonstration test at actual sea, as a secondary report on the development for the coastal
wave power generation device.
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