World’s First G45 Engine Passes TAT
Fully electronic control system heightens green profile of
ultra-long-stroke G-type engine

Recently, STX Heavy Industries successfully built the world’s first 45centimetre-bore, ultra-long-stroke, low-speed engine. The MAN B&W
5G45ME-C9.5 engine passed its TAT (Type Approval Test) and features a
fully electronically-controlled system that optimises vessels’ green profile.
MAN Diesel & Turbo considers the G45 engine as an excellent choice for
smaller, oceangoing ships.
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Development of the new engine focussed on reducing exhaust-gas emissions
to a minimum, while the introduction of a fully electronically controlled system
aims at optimising fuel economy.
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The new engine is the first in a series of eight individual main-engines bound
for vessels currently under construction by Chinese shipyard NanTong
Sinopacific Offshore & Engineering Co. Ltd. and ordered by Odfjell, a leading
company in the global market for the transportation and storage of bulk liquid
chemicals.
The TAT was performed at STX’s Changwon plant with the attendance of
several classification societies and ship owners.

G45 application example
MAN Diesel & Turbo offers the example of a G45 engine installed aboard an
800-teu container ship as an illustration of a typical application for the new
engine type.
Given a design draught of 8 metres for the vessel, a 5.7-m, four-bladed
propeller could be employed. With this propeller and a service speed of 17
knots, an SMCR engine speed of about 105 rpm would be optimal and the
SMCR power would approximately be 6,070 kW (with a 15% sea margin and
10% engine margin). At a normal continuous rating of 5,465 kW, a typical,
modern, low-speed engine would have a specific fuel-oil consumption of 166
g/kWh, resulting in a nominal, daily fuel-oil consumption of 21.8 t/day
(equivalent to a consumption of 24.3 t/day when running on HFO and
including a tolerance of 5%).
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In contrast, applying an MAN B&W 6G45ME-C9 unit using the same
parameters, the specific fuel-oil consumption would be 161.4 g/KWh – a
significant reduction in the daily fuel-oil consumption of 2.8%.
Further improvements could be gained by increasing the propeller diameter to
make use of the G-engines lower shaft-speed range. In this respect,
increasing the propeller diameter from 5.7 to 5.9 metres, the optimal propeller
speed would then become 97 rpm. However – at 97 rpm – a typical, modern,
low-speed engine is no longer suitable for this application. With the larger
propeller, the power requirement for 17 knots is reduced by about 1%, which
translates into further fuel savings if a G-engine is used.

Rationale behind G-type introduction
The optimum propeller speed of oceangoing ships such as bulkers and
container vessels is changing and steadily becoming lower. This is because
the larger the propeller diameter that can be used for a ship, the
correspondingly lower the actual propeller power and pertaining speed
requirement will be, and the lower the propulsion power demand there is per
ton bulk transported.
These factors have an influence on which main engine type should be
selected and installed as the prime mover, and also on the size of the vessel
to be built. Recent development steps have made it possible to offer solutions
that enable significantly lower transportation costs.
One of the goals in today’s marine industry is to reduce the impact of CO 2
emissions from ships and, therefore, to reduce the fuel consumption for the
propulsion of ships to the widest possible extent at any load. This means that
the inherent design CO2 index of a new ship, the so-called energy efficiency
design index (EEDI), will be reduced. In the future, this drive will probably
result in operation at lower than normal service ship speeds compared to
earlier, resulting in reduced propulsion power utilisation.
A more technically advanced development drive is to optimise the afterbody
and hull lines of the ship, including the bulbous bow, also considering
operation in ballast condition. This makes it possible to install propellers of
larger diameter, thereby obtaining higher propeller efficiency, but at a reduced
optimum propeller speed, i.e. using less power for the same ship speed. As
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the two-stroke main engine is directly coupled to the propeller, the introduction
of the latest MAN B&W, ultra-long-stroke G-engine types meets this trend of
installing large propellers, which may reduce the ship’s fuel consumption.
Accordingly, today bulk carriers and container ships, among other vessel
types, are often ordered with a G-engine type as prime mover.

MAN B&W 5G45ME-C9.5
Bore (cm)
Stroke (mm)
Power output L1 (kW)
MEPL1 (bar)

45
2,250
6,950
21.0
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Scenes from the G45 TAT at the STX works in Changwon, Republic of Korea
About MAN Diesel & Turbo
MAN Diesel & Turbo SE, based in Augsburg, Germany, is the world’s leading provider of large-bore diesel engines and
turbomachinery for marine and stationary applications. It designs two-stroke and four-stroke engines that are manufactured both
by the company and by its licensees. The engines have power outputs ranging from 450 kW to 87 MW. MAN Diesel & Turbo also
designs and manufactures gas turbines of up to 50 MW, steam turbines of up to 150 MW and compressors with volume flows of
up to 1.5 million m³/h and pressures of up to 1,000 bar. The product range is rounded off by turbochargers, propellers, gas
engines and chemical reactors. MAN Diesel & Turbo’s range of goods includes complete marine propulsion systems,
turbomachinery units for the oil & gas as well as the process industries and complete power plant solutions. Customers receive
worldwide after-sales services marketed under the MAN PrimeServ brand. The company employs around 14,500 staff at more
than 100 international sites, primarily in Germany, Denmark, France, Switzerland, the Czech Republic, India and China. MAN
Diesel & Turbo is a company in the Power Engineering business area of MAN SE.
Ref.: 6510-0382

