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B Abstract

Ships have contributed to our social activity for many years as the most effective mass transportation system.
In ancient days, the man powered paddles and the wind powered sails were used as prime movers for ship
propulsion. After this age, the steam reciprocating engines and the steam turbines were widely used as ship
propulsion engines for many years.

In 1897 Dr. Rudorf Diesel invented the idea of the diesel engine and after this age the diesel engine gradually
came to the one option for ship propulsion engines. But until the age of roughly 1950, the diesel engines were not
the major player of this field.

In 1973 and 1978, we experienced the serious oil crises twice. This events forced ship-owners to consider more
fuel efficient ship propulsion engines and recognized the superiority of the diesel engines. Some ship-owners, who
have recently delivered rather new ships, even replaced existing steam turbine to diesel engines considering
future fuel cost.

One of the most important points for the marine diesel engines is to use what we call residual fuel oil which is
the bottom products of oil refinery. These fuels fulfill the most important conditions for marine fuel, availability in
the worldwide bases and the lower price level. To use such fuel, the slow speed crosshead type diesel engines
are favorable because of the following two reasons. One is that the slow speed engines have enough time for
combustion and the other is that the crosshead engines have separated combustion chamber from the crank
room. Up to now, about 80% of ocean going vessels apply the slow-speed crosshead type engines for their propul-
sion engines. However, these engines are now facing serious harmful emission problems such as use of high sul-
phur fuel and high NOx emission which has trade-off relation with better fuel consumption. The diesel engine
should clear these matters to survive in the future.

In Japan, the shipbuilding industry has recovered soon after the Second World War. Up to now, Japanese ship-
building industry keeps the world market share of 30% to 50%. This steady demand to the marine propulsion
engines makes the driving force to the engine industries of Japan.

The most of the engine manufacturers contracted the license agreement between major European designs,
such as MAN, Sulzer and B&W and start manufacturing these engines under license agreement. Mitsubishi had
the original marine diesel engine design named MS engine from the early 1930. Under this back ground, after
the Second World War only Mitsubishi in Japan developed the original 2 stroke slow-speed crosshead UE
engines in 1954 and entered to this market again.

This report mainly concentrated the research on the 2 stroke slow-speed marine diesel engines and on the
technical development after the Second World War which made significant progress and improvements. The
whole period was divided into following five major time period.

1 The dawning of diesel engine (1397~1945)

2 The age of increasing engine power (1945~1975)

3 The age of thermal efficiency (1975~1985)

4 The age of reliability and expanding power range (1985~1995)

5 The age of environment (1995~ )

The description was made mainly along with the Japanese original engine technologies, but at the same time
report about the major activity made by Japanese licensees who made the great support to the licensors.
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