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MAN Diesel & Turbo held a topping-
out ceremony for its new emissions 
test centre at headquarters in Augs-
burg in January 2011. The test facility, 
which goes by the name of ‘CentAur’, 
is going to be used to test measures 
aimed at reducing emissions from 
marine and power generation en-
gines. Above all, the investment of 
around a million euros is being made 
in the service of optimisation and 
further development of environmen-
tal technologies.

The test centre is officially open for 
business from March 2011. Around 
100 tonnes of steel have been used 
in the colossus, which has taken 
a year to plan and build. CentAur 

– which stands for Clean Exhaust 
Test Centre in Augsburg – has 
been built largely by local busi-
nesses, including two firms of en-
gineering consultants from Augs-
burg and specialist companies. 

Dr. Hans-O. Jeske, Interim CEO 

MAN Diesel & Turbo, stresses the 
importance of the test centre for 
the Augsburg site. “With CentAur, 
we are safeguarding jobs, as in fu-
ture we will not only be developing 

engines, but also offering the emis-
sions reduction systems to go with 
them. We want to reinforce our po-
sition on the market as a system 

New Emissions Test 
Centre in Augsburg

MAN Diesel & Turbo has announced 
the introduction of its Liquid ME-GI 
(Liquid Gas Injection) engine. The 
Liquid ME-GI is powered by LPG (Liq-
uid Petroleum Gas), a smaller mar-
ket than LNG but of significance in 
certain segments such as the small 
tankers that ply river traffic and 
coastal shipping routes.

The Liquid ME-GI is a variant of 
MAN Diesel & Turbo’s ME-GI en-
gine, whose control and safety sys-
tem is based on the experience 
gathered since the mid-1990s 

at working gas plants, including 
a 12K80MC-GI-S in Japan, and 
the development of a VOC (Vola-
tile Organic Compound)  engine 
in the late 1990s. The announce-
ment follows closely on the com-
pany’s announcement last autumn 
that a full-scale type test for its ME-
GI concept would take place at its 
test centre in Copenhagen in 2011.

The Liquid ME-GI engine

All MAN Diesel & Turbo electroni-
cally controlled ‘ME’-engine types 
are available in dual-fuel versions 

with the LPG-fuelled version des-
ignated Liquid ME-GI. The Liquid 
ME-GI engine’s performance is 
equivalent in terms of output, ef-
ficiency and rpm to MAN Diesel 
& Turbo’s successful ME-C and 
ME-B series of engines. As the 
Liquid ME-GI engine’s fuel system 
has few moving parts, it is also 
more tolerant of different fuel types 
and accordingly can run on DME 
(DiMethyl Ether).

DME can act as a clean fuel 

New Liquid ME-GI Engine 
Signals Expansion of 
MAN B&W Gas Portfolio
Variant of proven ME-GI engine targets significant 
LPG sector and broadens propulsion possibilities

Continued on page 2 Continued on page 4

Dr. Hans-O. Jeske

Horizon of Persian Gulf in South Pars Area. © 2009 Alireza824
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when burned in suitably optimised 
engines. For example, in Sweden – 
one of the largest paper manufac-
turers in the world – it is estimated 
that DME produced from ‘black liq-
uor’, a by-product of the pulp-mak-
ing process, alone could replace 
25% of all petrol and diesel con-
sumption. Accordingly, DME dis-
plays significant potential as it has 
the same environmental benefits as 
LPG, is fully mixable with LPG, and 
can be produced from biomass.

Generally speaking, LPG-fuelled 
engines experience safe and reli-
able running with comparatively 
low maintenance costs while gas 
valves and gas pipes are smaller 
but similar to those of the well-
known ME-GI engine.

The Liquid ME-GI engine uses 
liquid gas for injection all the way 
from tank to engine and non-
cryogenic pumps can be used 
to generate the required pres-
sure, comprising standard, proven 
equipment readily available from a 
large number of suppliers within 
the LPG industry.

Furthermore, modern, two-
stroke diesel engines are superior 
in fuel efficiency, especially with 
regard to total operating economy. 
Through introducing LPG as fuel to 
the dual-fuel GI system, it is emi-
nently possible to obtain substan-
tial emission benefits, especially 
with regard to SO

x and CO2 emis-
sions and particulate matter. It is 
also possible to realise reductions 
in NOx emissions and to reach 
Tier-III targets if LPG operation is 
combined with either an SCR or 
an EGR system. Additionally, the 
recorded sulphur levels of LPG are 
naturally minimal.

Market rationale

Ole Grøne, Senior Vice President 
Low-Speed Promotion & Sales, 
MAN Diesel & Turbo said: “There 
is already great interest in the Liq-
uid ME-GI engine as operators look 
to control costs and emissions. We 
already have several interesting 
projects underway, not least with 
a general-cargo carrier newbuild-
ing where we have signed a letter 
of intent with the shipowner.”

The carrier will be designed in 
Gothenburg by FKAB, Sweden’s 
largest marine-consulting firm spe-
cialising in ship design and con-
struction.

“Operation on LPG seems also 
to solve the logistics problems that 
LNG has at this time since LPG, 
in principle, is accessible over al-
most all the planet. Furthermore, 
cryogenic technology is not re-
quired, which makes LPG auxiliary 
systems less expensive compared 
with LNG,” said Grøne.

He concluded: “This further ex-
pansion of our gas-engine series 
stems from the many possibilities 
we see within the LPG sector for 
the Liquid ME-GI’s increased flex-

ibility and greater control and, gen-
erally, within marine transportation. 
The addition of the Liquid ME-GI 
engine to our existing portfolio 
means that MAN Diesel & Turbo 
now offers the two-stroke mar-
ket’s most comprehensive array of 
prime-mover solutions all the way 
up to 98-bore. I expect the devel-
opment of the Liquid ME-GI en-
gine to have a sizable impact on 
the market in the near future.”

Background

LPG has successfully been used 
as a fuel in the car industry for 
many years. The global interest in 
lowering CO

2, NOx, SOx and parti-
culate emissions has also in-
creased operators’ and shipown-
ers’ interest in investigating fuel al-
ternatives and LPG emissions are 
significantly lower compared with 
MDO. Consequently, there are 
very good environmental reasons 
for using LPG in coastal areas and 
on inland waterways, while the Liq-
uid ME-GI system can also be ret-
rofitted to small-bore MAN B&W 
ME-B engines to suit smaller tank-
ers, carriers, container vessels and 
RoRo ships.

The coming years are likely to 
see an increase in LNG produc-
tion. This will cultivate the interest 
in using LNG and LPG as a fuel on 
ships in general since gas is ex-
pected to be cheaper than other 
types of fuels for a significant pe-
riod of time, a price difference that 
will be even greater in comparison 
with other types of low-sulphur fuel.

This increased volume of LNG 
will generate additional LPG as 
LPG is a by-product of LNG pro-
duction – consequently, as an ad-
ditional benefit, LPG production is 
not driven by demand. This is ex-

pected to lower the existing LPG 
price level and make it more com-
petitive with MDO and MGO.

LPG vs LNG

While LNG is considered the fuel 
of the future, establishing bunker-
ing facilities, terminals and a net-
work of supply ships is costly, time-
consuming and subject to safety 
concerns. Only a few countries 
currently have an LNG network in 
place for general use as a marine 
fuel, for example Norway, and re-
alistically, the widespread use of 
LNG for ship operation is some 
time away.

In contrast, LPG is already a 
well-established fuel that enjoys a 
mature, global supply network with 
less-costly terminals and compar-
atively minor safety issues.

As such, older LPG carriers 
could function as bunkering sta-
tions as all have onboard relique-
faction plants installed, which are 

less demanding and less expen-
sive to run than such LNG sys-
tems. Furthermore, ship to ship 
loading of LPG is not considered 
complicated. Some MAN Diesel & 
Turbo gensets are already running 
on LPG as the fuel on LPG carriers.

Liquid Petroleum Gas

LPG is a flammable mixture of hy-
drocarbon gases and a low-car-
bon, low-polluting fossil fuel. Syn-
thesised by refining petroleum or 
natural gas, it is usually manufac-
tured during the refining of crude 
oil or extracted from oil or gas 
streams as they emerge from the 
ground. As of early 2008, world re-
serves of natural gas – from which 
most LPG is derived – stood at 
around 190,000 trillion cubic me-
tres. Added to the LPG derived 
from cracking crude oil, this 
amounts to a major energy source 
that is still virtually untapped and 
has massive potential. Ole Grøne, Senior Vice President Low-

Speed Promotion & Sales, MAN Diesel 
& Turbo

New Liquid ME-GI Engine Signals Expansion ...

Continued from front cover

Liquid ME-GI  

Overall efficiency  50% - equivalent to ME-C and ME-B 

engines 

Operational expense 

 

 

Dependent on current gas prices, 

comparable to alternative low-sul-

phur fuels 

Reliability Unchanged compared to ME-C/B

Emissions 

 

 

Fulfill Tier-II requirements. Can meet 

Tier-III with EGR/SCR installation 

95% reduction in SOx compared with 

other fuels 

Load response Unchanged during gas operation 

Pilot-oil amount Scheduled for testing

Gas operation Possibleduring full load 

Auto Tuning Available 

Gas Supply system Developed by Hamworthy 

Fuels 

 

Currently LPG and DME; likely meth-

anol and ethanol in the future 
Source: MAN Diesel & Turbo

The Turbocharger Family  
Welcomes New TCA Arrival 
TCA44 completes TCA turbocharger range for 
small-bore, two-stroke engines

Revealed in January 2011, the 1,970 
kg TCA44 is currently undergoing an 
extensive test programme on Augs-
burg’s turbocharger test bed that, all 
things going well, should be com-
plete by the printing of this current 
issue of DieselFacts.

The TCA44 completes MAN’s 
TCA turbocharger range for two-
stroke engines at its lower end. It 
has been specifically designed to 
meet the needs of small-bore, two-
stroke engines and provides opti-
mised turbocharging solutions for 
engines that exceed the capacity 
limits of the smaller TCR22 turbo-
charger. 

TCA55

Until now, the TCA55 with a small 
turbine and compressor wheel 
has been used for such engines. 

Up close to the new TCA44 turbocharger

Source: MAN Diesel & Turbo

Though thermodynamically fea-
sible, the TCA55 suffered by its 
larger size and weight, which was 
a decisive disadvantage on the 
cost side. In contrast, the TCA44 
is some 40% smaller and lighter. 
With the predicted development of 
the Chinese short-sea and coast-
al operation and the growing de-
mand for small-bore, two-stroke 
engines, the TCA44 is coming to 
the market just in time to enhance 
these applications.

TCA44

Demand for the TCA44 has been 
huge and MAN Diesel & Turbo 
has already taken in a significant 
number of orders from its two-
stroke licensees. Serial deliveries 
will start in the second half of 2011.

The TCA44 follows the princi-
pal design philosophy of the TCA 

series, but with some major inno-
vations that, combined, facilitate 
production, installation and main-
tenance, including:

   45 steel turbine blades with 
new airfoil profile

   the fixation of turbine blades by 
one retaining ring instead of 45 
individual fixing-plates

   oil supply and discharge inte-
grated into the turbocharger 
feet as an integral part of the 
bearing casing

   an all-new compressor-wheel 
profile

   a simplified IRC design
   a modified silencer

MAN Diesel & Turbo plans to grad-
ually introduce some of these in-
novations, for example, the turbine 
blade fixation, to the other frame-
sizes of the TCA family. 
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Nakilat’s wholly-owned fleet of 
LNG ships is now covered by MAN 
PrimeServ, MAN Diesel & Turbo’s 
after-sales division, after an EMC 
maintenance agreement signed with 
STASCO – the shipping division of 
Royal Dutch Shell – which manages 
the Nakilat ships. The contract cov-
ers a period of 10 years and repre-
sents a breakthrough for the Engine 
Management Concept in that the 
contract covers an entire fleet.

The agreement covers mainte-
nance management/planning, as-
sistance from PrimeServ superin-
tendent engineers and fitters, as 
well as spare parts for 25 LNG 
carriers (14 Q-Max and 11 Q-Flex). 
Each LNG carrier is equipped with 
two type MAN B&W 7S70ME-C or 
6S70ME-C main engines, and four 
type 9L32/40 or 8L32/40 auxiliary 
engines, and turbochargers. The 
engines power a new fleet of LNG 
carriers delivered to Nakilat be-
tween October 2008 and August 
2010.

The Qatari set-up

For the purposes of the EMC 
agreement, the partners have en-

tered an agreement with the Na-
kilat–Keppel Offshore & Marine 
(N-KOM) yard for some of the sup-
porting services, such as the sup-
ply of fitters and the handling of 
specific overhaul tasks. N-KOM 
is situated in Ras Laffan, Qatar’s 
main site for LNG production and 
one of the largest LNG export fa-
cilities in the world.

The LNG fleet will call regularly to 
Ras Laffan where MAN PrimeServ, 
in a joint venture with Qatar Navi-
gation, is currently in the process 
of establishing a 6,000-square-
metre service centre, headed by 
Ole S. Jensen, that will serve EMC 
vessels as well as other ships vis-
iting Qatar. The service centre is 
located close to N-KOM and will 
specialise in fuel equipment, turbo-
chargers, governors and all kind of 
overhauls as well as retrofits.

The Engine Management Concept

The Engine Management Con-
cept is less a contract and more 
a partnership with much empha-
sis placed on building a long-term 
relationship with customers. Es-
sentially, the EMC fixes custom-
ers’ maintenance costs at a set 

level, normally a steady monthly 
outlay that facilitates the advance 
setting of budgets with any exces-
sive maintenance costs covered by 
MAN Diesel & Turbo. The EMC en-
ables customers to outsource op-
eration support, and the mainte-
nance and technical management 
of diesel engines and turbocharg-
ers to MAN Diesel & Turbo. Under 
such an agreement, MAN Diesel & 
Turbo is responsible for:

   maintenance planning and 
management, the provision of 
regular inspections, qualified 
labour, the training of opera-
tional staff, all spare parts, and 
planned and unplanned main-
tenance

   the responsibility for fulfilling 
all contractual obligations for a 
fixed monthly fee

   the nomination of a dedicated 
Key Account Manager (Su-
perintendent) to coordinate 
the timely delivery, fulfilment 
and communication of agreed 
maintenance projects

   the preparation and implemen-
tation of the EMC agreement as 
an efficiently managed project

   the coordination of all activities 

in accordance with MAN Diesel 
& Turbo procedures and safety 
standards.

Michael Petersen, Head of EMC 
Copenhagen, said: “The possi-
bilities for optimising an engine’s 
life-cycle costs today are many 
but require an increased focus on 
operation profiles and, in particu-
lar, maintenance over the engine’s 
lifetime.

The optimisation of engine main-
tenance can be executed in differ-
ent ways and considerable savings 
can be made in extending times 
between overhaul, depending on 
the chosen maintenance strategy.”

Petersen added: “MAN Prime-
Serv has introduced the Engine 
Management Concept (EMC) with 
the primary objective of optimising 
engine life-cycle costs. The EMC 
replaces that part of a shipowner’s 
technical management related to 
MAN Diesel & Turbo products with 
PrimeServ operating in a close 
partnership with the shipowner.”

About Nakilat

Nakilat is a Qatari shipping compa-
ny established in 2004 that forms 
an integral link of the LNG supply 

chain for the State of Qatar. Naki-
lat transports LNG produced from 
Qatar’s North Field, the world’s 
largest non-associated gas field 
with approximately 15% of the 
world’s proven reserves, to global 
markets. 

The company operates and leas-
es a fleet of LNG and gas derivative 
vessels, most notably the Q-Max 
and Q-Flex type LNG carriers. It 
has 25 wholly owned and 29 jointly 
owned LNG carriers and four joint-
ly owned liquefied petroleum gas 
vessels, which makes it one of the 
largest LNG transportation com-
panies in the world.

About STASCO

Founded in 1995, Shell Trading 
and Shipping Company (STASCO) 
manages and operates one of the 
world’s largest fleets of Liquefied 
Natural Gas (LNG) carriers and oil 
tankers. It transports cargoes for 
customers of Royal Dutch Shell, 
the global group of energy and pet-
rochemicals companies with 
around 101,000 employees in 
more than 90 countries and territo-
ries worldwide. 

Engine Management Concept 
Makes Significant Breakthrough
Signing of comprehensive EMC agreement covering entire fleet marks acceptance  
of PrimeServ after-sales product and graduation to industry standard

The “Al Ghashamiya” is one of the Nakilat LNG carriers, managed by STASCO, whose maintenance is covered by the new EMC agreement
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supplier and will be investing more 
heavily in research and develop-
ment in the next few years.”

All of MAN Diesel & Turbo’s en-
gines already meet current emis-
sion standards, but these limits are 
set to be raised in the coming fu-
ture with the introduction of  the In-
ternational Maritime Organisation’s 
(IMO)Tier-III legislation. The suc-
cessor to the Tier-II emission lim-
its comes into force in 2016. This 
means that nitrogen oxide emis-
sions in coastal waters will have to 
be reduced by 80% compared with 
2010 levels. 

With a view to meeting future 
challenges, the CentAur facility will 
be used to test various emission-
reduction options, including cata-
lyst technology, exhaust-gas recy-
cling and particle filtration. To this 
end, two engines will be connected 
to the equipment and subjected to 
various tests while running and the 
results sent back to the R&D de-
partment and turned into optimised 
technologies. 

New Emissions Test Centre in Augsburg ...

Continued from front cover

Images from CentAur’s opening ceremony in Augsburg where the keynote speech was delivered by Dr. Hans-O. Jeske, interim CEO, MAN Diesel & Turbo

World’s First Tier-III-Compliant Two-
Stroke Engine Unveiled in Japan
The engine, an MAN B&W 6S46MC-C8 
type capable of an output of almost 
7 MW, was constructed in autumn 
2010 by Hitachi Zosen Corporation at 
its Ariake works in southern Japan. 
The engine is bound for a general 
cargo carrier, to be built at the Nakai 
shipyard and scheduled to enter ac-
tive service later this year. The vessel 
was ordered by Japanese customer, 
BOT Lease Co. Ltd., and is operated 
by Nissho Shipping Co. Ltd.

The first engine-start took place 
in January 2011. In connection 
with this, MAN Diesel & Turbo 
dispatched a team to Japan to 
commission the engine-control  
system – the first in a series of 
planned visits. The team also op-
timised the integration of the SCR 
system that removes NOx from the 
engine’s exhaust gas. The SCR 
system features:

   more than 80% NOx reduction 
based on the load cycle

   more than 70% NOx reduction 
on each load point in the load 
cycle

   easy switching between on/off 
modes for optimal emission 
performance on high seas and 
coastal waters.

Ultimately, MAN Diesel & Turbo 
confirmed that, in a world-first, the 
engine meets all emission require-
ments as stipulated by the Inter-
national Maritime Organisation’s 
Tier-III legislation, due to come into 
force in 2016.

When bringing two-stroke en-
gine performance up to Tier-III 

standard, MAN Diesel & Turbo con-
siders both SCR (Selective Cata- 
lytic Reduction) and EGR (Exhaust 
Gas Recirculation) techniques. 
Based on a general evaluation of 
two-stroke MAN B&W engines, a 
high-pressure, urea-based SCR 
configuration was chosen as the 
optimal SCR solution. 

Søren Jensen – Vice President 
Research & Development, Marine 
Low-Speed MAN Diesel & Turbo 

– said: “We haven’t just provided 
an engine and added an SCR sys-
tem to it. On the contrary, we have 
delivered a bespoke system. As 
engine designer, builder and cat-
alyst designer, MAN Diesel & Tur-
bo and Hitachi Zosen comprise a 
group of specialists that have deliv- 
ered an optimised propulsion/emis-
sions package of engine, engine-
control system and SCR system.”

Jensen concluded: “In the future, 

MAN Diesel & Turbo wants not only 
to develop engines but also to de-
sign engines with complete, emis-
sion-reduction systems. To that 
end, we envisage collaborating 
with many other partners in times 
to come in the same successful 
fashion as we have seen in Japan.”

Technical characteristics

To achieve the desired, higher ex-
haust-gas temperature and max-

imise NOx removal, the different el-
ements of the emissions package 
are laid out in series, with the SCR 
system placed before the turbo-
charger. 

MAN Diesel & Turbo’s engine-
control system possesses a 
number of different ways to ensure 
the correct, exhaust-gas tempera-
ture. Uniquely, MAN Diesel & Turbo 
holds patents for a number of 
these methods. 

The world’s first Tier-III-compliant, two-stroke engine – an MAN B&W 6S46MC-C8 type – pictured here at Hitachi’s Ariake works in southern Japan
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MAN Diesel & Turbo Introduces New Gas-Turbine  
Generation Aimed at Reliable Industrial Applications
In-house development shows off performance capabilities and reduced emissions

With this product, MAN Diesel & Tur-
bo adds the 6 to 8 MW output class to 
its portfolio of industrial gas turbines.

“Besides high reliability in continu-
ous operation, the main focus of 
this development was to minimise 
exhaust-gas emissions in order to 
comply with the most stringent 
environmental requirements in the 
world,” explains Dr. Markus Beuken- 
berg, Head of Gas Turbine Devel-
opment at MAN Diesel & Turbo. 

A significant reduction in the 
emissions of nitrogen oxide (NOx) 
is ensured by state-of-the-art Dry-
Low-NOx combustion chambers 
while at the same time an effi-
ciency level of 34% guarantees 
optimum fuel utilisation with re-
gard to CO2 emissions and oper-
ating costs. “This new series also 
focused on the exhaust gas tem-
peratures of the machines in order 
to enable optimised steam gener-
ation for CHP cogeneration or for 
process applications,” Dr. Beuken- 
berg continued.

This turbine family will be mainly 
used as generator drives in ener-
gy generation. As is the case with 
the company’s THM series, which 
has proven its capabilities over 

decades of operation, further pos-
sible applications include driving 
mechanical components, e.g. for 
compressors. During the course 
of development, the close dove-
tailing of engineering, service and 
sales ensured not only that a high 
technical standard was offered but 
also that the customers’ demands 
were integrated comprehensively 
and at an early stage.

A new test stand was built at 
the Oberhausen works (Germany) 
specifically for the comprehensive 
test runs of the prototype, which 
lasted several months. In addition 
to the test stand itself, the com-
plete measurement facilities and 
instrumentation were fundamen-
tally redesigned. Thus the period 
from ‘first fire’, the initial test run of 
the completely assembled unit, up 
to operation under full load took 
just one week. This fact as well as 
further detailed tests successfully 
demonstrated the high load ca-
pacity of the turbine as well as the 
company’s considerable expertise 
in the field of testing and designing 
gas turbines.

The turbines are delivered as 
pre-mounted units on a base 
frame, complete with oil unit and 

ancillary units. The prototype was 
initially designed as a twin-shaft 
type which will be followed by a 
single-shaft design and variants 
with further increased output. A 
modular design with unsplit cas-
ings creates the prerequisites for 
an efficient and cost-optimised 
service life. The company-owned 
MAN PrimeServ service centres 

make sure that customers benefit 
from continuous further develop-
ment and increased efficiency over 
many years of operation.

As a long-standing manufacturer 
of gas turbines, MAN Diesel & Tur-
bo can look back on a history of 
around 70 years in this segment. In 
the past, the company used to buy 
in gas-turbine technology and fur-

The S80ME-C9 engine running on the testbed, supervised by classification 
society representatives

The 6S80ME-C9 engine is bound for the Maersk Line’s 4,500-teu container ves-
sel, pictured here at Hyundai Heavy Industries

MAN B&W S80ME-C9 Engine Successfully 
Passes Extensive Type Approval Test
MAN Diesel & Turbo has announced 
that its latest, Mk 9, 80-cm-bore 
engine recently passed its Type Ap-
proval Test (TAT). The super-long-
stroke S80ME-C9 engine now pow-
ers a Maersk Line container vessel 
and successfully completed its TAT 
at HHI-EMD, the Engine & Machinery 
Division of Hyundai Heavy Industries 
Co., Ltd., in Korea.

The TAT programme ran over three 
days and was completed in Janu-
ary after a comprehensive series of 
test runs. All international classifi-
cation societies were represented 
during the presentation of the en-
gine, test-bed trials, safety-device 
tests, performance-data survey 
and a thorough, internal inspec-
tion of the engine and disassem-
bled key components. 

The societies were, in turn, fol-
lowed closely by a large group of 
interested parties, including rep-
resentatives from the shipowner, 
shipyard, HHI-EMD and MAN Die-
sel & Turbo. 

The conclusion of the TAT was 
marked by a ceremony where re-
sults were summarised before the 

IACS members signed the official 
document. 

The S80ME-C9 engine that un-
derwent the TAT is the fourth in 
a series of 22 ordered by Maersk 
Line for its new fleet of 4,500-teu 
container vessels. Constructed at 
Hyundai Heavy Industries in Ko-
rea, each engine is delivered with 
waste-heat recovery (WHR) tech-
nology, including power-turbine 
and steam-turbine installations. 

With WHR, exhaust gas is re-
moved from the main engine be-
fore the turbocharger(s), which re-
sults in less air passing through the 
engine and, accordingly, a slightly 
increased fuel-oil consumption. 
However, by utilising the extra en-
ergy in the exhaust gas in the pow-
er and steam turbines, the overall 
efficiency of the complete system 
is increased significantly. When 
this is calculated in terms of fuel-
oil consumption, a reduction of 
approximately 10 - 15% can be 
achieved. 

Overall, the S80ME-C9 engine 
performed well both as an indi-
vidual unit and in combination with 
WHR. Recently, MAN B&W en-

gines introduced a new efficien-
cyoptimised layout that includes 
increased scavenge-air and maxi-
mum-combustion pressures. With 
the latest technology, it is possi-
ble to reduce specific fuel-oil con-
sumption by 2 g/kWh without in-
creasing NOx emissions, a fact 
confirmed by the S80ME-C9 en-
gine during testing.

Sea trials

Upon completion of its test pro-
gramme, the two-stroke MAN 
B&W engine was subsequently in-
stalled aboard the Maersk Line 
container ship. The newbuilding, 
powered by the S80ME-C9 type, 
then successfully underwent a 
week’s sea trials in March 2011. 

The new gas turbine pictured at Oberhausen

ther develop it according to re-
quirements. However, following a 
development period of about six 
years, it now presents for the first 
time a model which has been com-
pletely developed in-house, and 
which should ultimately act as the 
technological platform for future 
generations. 

S80ME-C9 Principal Engine Data

Number of cylinders 6-9 

Bore (mm) 800

MEP (bar) 20  

Speed (rpm) 78

Piston speed (m/s) 8.97

Output (kW/cyl) 4510

SFOC (g/kWh) 162-168

Source: MAN Diesel & Turbo 
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7S80ME-C9.2

6S90ME-C8.2

6S90ME-C7.1

6S80ME-C9.2
7G80ME-C9.2

6G80ME-C9.2

320,000 dwt VLCC
Increased propeller diameter
G80ME-C9.2

4-bladed FP-propellers
constant ship speed coefficient ∝ = 0.28

SMCR power and speed are inclusive of:
 15% sea margin
 10% engine margin
  5% light running

Tdes = 21.0 m

Possible
Dprop = 11.0 m
(=52.4% Tdes)

Possible
Dprop = 10.5 m
(=50.0% Tdes)

Existing
Dprop = 9.5 m
(=45.2% Tdes)

16.0 kn

M4

M4’

M1, M2

M1’
M2’

M3

M3’

16.5 kn
16.3 kn

15.5 kn

15.0 kn

72 r/min

78r/min

76r/min

G80ME-C9.2
Bore = 800 mm
Stroke = 3,720 mm
Vpist = 8.43 m/s (8.93 m/s)
S/B = 4.65
MEP = 21 bar
L1 = 4,450 kW/cyl. at 68 r/min
(L1 = 4,710 kW/cyl. at 72 r/min)

L1

(L1)

M = SMCR (16.3 kn)
M1 = 31,570 kW x 78.0 r/min  7S80ME-C9.2
M2 = 31,570 kW x 78.0 r/min  6S90ME-C8.2 
M3 = 30,380 kW x 68.0 r/min  7G80ME-C9.2
M4 = 30,090 kW x 65.7 r/min   7G80ME-C9.2

M’ = SMCR (15.5 kn)
M1’ = 27,060 kW x 78.0 r/min 6S80ME-C9.2
M2’ = 26,860 kW x 76.0 r/min 6S90ME-C7.1 
M3’ = 26,040 kW x 68.0 r/min 6G80ME-C9.2
M4’ = 25,370 kW x 62.0 r/min  7G80ME-C9.2

14.0 kn

Existing
Dprop = 10.0 m
(=47.6% Tdes)

∝

∝

∝

∝

∝
∝

10,000

15,000

20,000

25,000

30,000

35,000

40 50 60 70 80 90 r/min
Engine/propeller speed at SMCR

Propulsion
SMCR power
kW

Presenting the Revolutionary,  
Ultra-Long-Stroke G-Type Engine 
Newly-released technical papers by Birger Jacobsen, Senior Researcher within two-
stroke technology at MAN Diesel & Turbo’s low-speed headquarters in Copenhagen

The first G-type engine, designated 
G80ME-C, has a design that follows 
the principles of the large bore Mk 
9 engine series that MAN Diesel & 
Turbo introduced in 2006. The G-type 
is designed with a longer stroke to 
reduce engine speed, thereby paving 
the way for ship designs with un-
precedented high efficiency.

Ole Grøne, Senior Vice President 
Low-Speed Promotion & Sales, 
MAN Diesel & Turbo, said: “MAN 
Diesel & Turbo always follows de-
velopments in the shipping market 
closely and we have kept a close 
eye on the trend for fuel optimisa-
tion in recent years. As such, we 
have experienced great interest in 
the G-type engine during extensive 
consultation with industry partners 
and are currently working on a va-
riety of projects with shipyards and 
major shipping lines. As a result, 
we have reached the conclusion 
that the introduction of the G-type 
engine programme is both viable 
and timely.”

Grøne added: “The G-type is an 
ultra-long-stroke engine and rep-
resents the biggest development 
within our engine portfolio since 
the successful introduction of the 
ME electronic engine within the 
last decade.”

Rationale behind G-type 

Tankers and bulk carriers have tra-
ditionally used MAN B&W S-type 
engines with their long stroke and 
low engine speed as prime-mov-
ers, while larger container vessels 
have tended to use the shorter-
stroke K-type with its higher engine 
speed. Larger container vessels, in 
recent years, have also been spec-
ified with S80ME-C9 and S90ME-
C8 engines because of the oppor-
tunity they offer to employ larger 
propeller diameters.

Following efficiency optimisation 
trends in the market, MAN Diesel 
& Turbo has also thoroughly evalu-
ated the possibility of using even 
larger propellers and thereby en-
gines with even lower speeds 
for the propulsion of tankers and 
bulk carriers. For a VLCC exam-
ple, see the layout diagrams for 
G80ME-C9.2 in Figure 1. The ex-
tended layout diagram shown for 
the G80ME-C9.2 is an option par-
ticulary suitable for e.g. container 
vessels (shown in brackets in the 
table).

Such vessels may be more com-
patible with propellers with larger 
diameters than current designs, 
and facilitate higher efficiencies 
following adaptation of the aft-hull 
design to accommodate a larger 

propeller. It is estimated that such 
new designs offer potential fuel-
consumption savings of some 
4-9%, and a similar reduction in 
CO

2 emissions (improved propel-
ler and engine efficiencies).

Simultaneously, the engine it-
self can achieve a high thermal 
efficiency using the latest engine 
process parameters and design 
features.

G-type progress

MAN Diesel & Turbo reports that 
design work for the first G-type is 
already in progress and final draw-
ings for the structure, moving parts 
and fuel equipment are scheduled 
to be ready for delivery in mid-2011. 
Piping and gallery drawings deliv-
ery is scheduled to follow in the 
second half of 2011. The compa-

ny also confirms that other G-type 
engines of different cylinder diame-
ters will be introduced on demand.

The gas-driven version of the G-
type, designated ‘ME-GI’ is also 
an option. Indeed, MAN Diesel & 
Turbo recently announced plans for 
full-scale ME-GI testing in Copen-
hagen’s test centre during 2011.

The ME-GI engine is a gas-in-
jection, dual-fuel, low speed die-
sel engine that, when acting as 
main propulsion in LNG carriers 
or any other type of merchant ma-
rine vessel, can burn gas or fuel oil 
port to port, depending on the en-
ergy source available on board and 
dictated by relative cost and owner 
preference.

SFOC reductions

The G-type achieves SFOC reduc-

tions through a combination of se- 
veral factors, such as:

   increased scavenge-air pres-
sure

    reduced compression ratio 
(two-stroke Miller timing)

    increased maximum combus-
tion pressure

    adjustments of compression 
volume and design changes.

MAN Diesel & Turbo directs atten-
tion to the improved low-load opti-
mising possibilities made available 
as an extra option for the  stand-
ard and fuel-optimised version. 
As an example, see the SFOC 
curves valid for standard and an 
EGB part-load and low-load opti-
mised 7G80ME-C9.2 engine. This 
can be achieved by using the low-
load package technologies corre-
sponding to and matching what 

others refer to as ‘delta’ and ‘low-
load tuning’:

   exhaust gas bypass (EGB) 
for ME/ME-C, MC/MC-C and 
ME-B engines

    variable turbine area (VTA) of 
turbochargers for ME/ME-C, 
MC/MC-C and ME-B types

    part-load tuning of ME/ME-C 
engines

   turbocharger cut-out.
Documentation on low-load pack-
age technologies is currently being 
prepared. In the intervening period, 
MAN Diesel & Turbo is ready to 
support interested customers with 
case studies of low-load package 
solutions for specific projects.

Controlled benefits

The G-type engine is characterised 
by:

   low SFOC and high perform-
ance parameters thanks to 
variable, electronically control-
led timing of fuel-injection and 
exhaust valves at any engine 
speed and load

    appropriate fuel-injection pres-
sure and rate shaping at any 
engine speed load

    flexible emission characteris-
tics with low NOx and smoke-
less operation

    optimised engine balance with 
equalised thermal load in and 
between cylinders

G-type Engine Data vs S80ME-C9                                          S80ME-C9.2                                        G80ME-C9.2

Power (kW/cyl.) 4,510 4,450 (4,710)

Engine speed (r/min) 78 68 (72)

Stroke (mm) 3,450 3,720

MEP (bar) 20 21

Mean piston speed (m/s) 8.97 8.43

Length, 7 cyl. (mm) 12,034 12,500

Dry mass, 7 cyl. (ton) 910 960

SFOC, L1 (g/kWh) 168 167

Source: MAN Diesel & Turbo. Figures in brackets show optional set-ups

Figure 1: Different propeller and main-engine layouts for a VLCC with G80ME-C9.2
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SFOC g/kWh

Engine shaft power % SMCR
25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
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EGB, part load
EGB, low load
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7G80ME-C9.2
SMCR: 31,150 kW x 68 r/min

    better acceleration in ahead 
and astern operation and crash 
stop situations

    wider operating margins in 
terms of speed and power 
combustions

    longer time between overhauls
    very low speed possible even 

for extended duration and Su-
per Dead Slow operation ma-
noeuvring

    individually tailored operating 
modes during operation

    fully integrated Alpha Cylinder 
Lubricators, with lower cylinder 
oil consumption

    an engine design lighter than 
its mechanical counterpart.

Bedplate

To facilitate production, no machin-
ing of bearing girder side walls is 
applied after welding. Main bear-
ings are of the well-proven thin 
shell design using white metal as 
bearing material. With a view to 
reducing production costs, the 
building-in of the bearing housing 
is modified in that the 25 /̊65˚ mat-
ing face between cap and bearing 
support in the present design, is 
changed to a horizontal assembly. 

For engines with 9-12 cylinders, 
the 360° thrust bearing is used, 
see Fig. 3, which is lighter than the 
traditional 240° thrust bearing and 
simultaneously achieves a stronger 
bedplate structure in the aft end. 

Twin staybolts

As has been practice for a number 
of years, the bedplate is designed 
for twin staybolts attached in the 
top of the bedplate. This well-
known design feature is very im-
portant for obtaining good main-
bearing performance, as tightening 
of the staybolts with this design 
does not give rise to geometri-
cal distortion of the main bearing 
housing.

Flexible thrust cam

This design has already been in-
troduced to MAN Diesel & Turbo’s 
S65ME-C engine. Here, the ma-
chined grooves in the thrust cam 
optimise the bearing load in the 
thrust bearing. 

Cylinder frame

As standard, the cylinder frame 
(see Figure 4) of the updated en-
gines is of the cast design. A weld-
ed cylinder frame is optional to 
reflect licensee preference which 
gives increased rigidity and re-
duced weight. The welded design 
also makes it possible to integrate 
the scavenge air receiver in the 
cylinder frame, giving rise to a total 
weight saving of 30%. In addition 
to this important feature, dimen-
sions are smaller.

Frame box

The G-type engines have a triangu-
lar plate frame box with twin stay-
bolts.

With the substitution of horizon-
tal ribs with vertical plates, a con-
tinuous triangle profile is formed 
from top to bottom, providing an 
even stiffness along the guide bar, 
which improves the conditions for 
the guide shoes’ sliding surface. 

With the lower stress level in the 
structure, weld joints with reduced 
quality requirements can be used – 
ideal for robot techniques.

After large-scale laboratory test-
ing and two years of service with 
a triangular plate design in our 
large bore engines, S90MC-C and 
K98MC/MC-C, PW-HT (Post-Weld 
Heat Treatment) was omitted. This 
results in uniform higher rigidity 
and lower stress levels as well as 
easier production.

Combustion chamber

MAN Diesel & Turbo large-bore en-
gines have utilised the Oros com-
bustion chamber since the late 

‘90s. Its piston and cylinder cover 
geometry concentrates hot com-
bustion gases around the fuel noz-
zles, while the high top land piston 
allows a low position of the mating 
surface between cylinder liner and 
cylinder cover. This reduces liner-
wall temperatures and gives con-
trolled cold corrosion. 

The piston-ring pack design in-
creases resistance against scuff-
ing. Hard coating to the first and 
the fourth piston rings on K90 and 
K98 has been introduced, and the 
position of the CL grooves (control-
led leakage grooves) has also been 
changed for more even heat dis-
tribution.

This article is a summarised ver-
sion of longer, more comprehen-
sive technical papers, which are 
available from MAN Diesel & Turbo 
upon request. Figure 2: Example of SFOC reductions for a nominally rated 7G80ME-C9.2 engine with EGB compared to standard

Figure 3: Thrust bearing design – 360 degrees

Figure 4: Welded cylinder frame
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Danish Shipping Line DFDS Orders MAN 
B&W-powered, Multi-Role Vessels 
Complete MAN Packages to power civilian/military project

DFDS, the Danish shipping company 
and one of the world’s largest ferry 
operators, recently signed a contract 
for the construction of two identical 
RoRo vessels, each to be powered 
by two MAN B&W 8S40ME-B9.2 en-
gines with many extra MAN Diesel & 
Turbo specifications. Scheduled for 
delivery in 2012, the ships’ design is 
tailored towards operation on DFDS’ 
commercial network, but will also 
meet parameters laid down by the 
Danish-German ARK military project 
for the deployment of military material.

Each RoRo will be powered by 
two MAN B&W 8S40ME-B9.2 type 
main engines. The vessels will em-
ploy a twin-screw propeller sys-
tem using the new, highly-efficient 
Alpha Mk. 5 designs – type VBS-
1350FF-ODS – officially launched 
at the SMM international trade fair 
in Hamburg last autumn. The FF-
type propeller features a full feath-
ering pitch position and employs 
the Alphatronic 2000 as propul-
sion control system. The propul-
sion package also uses shaft-line 
tunnel gears for PTO-drive.

The propulsion plant is designed 
for operation in various modes, 
such as cruising, manoeuvring 
and economy for military convoy 
sailing, with an electrical system 
that can handle fixed and floating 
frequencies.

DFDS has also decided in favour 
of MAN Diesel & Turbo in terms of 
the order’s auxiliary engines, and 
has chosen 3 × MAN Holeby 16/24 
gensets for each vessel ahead of a 
competitive field of bidders.

Interesting reference

Ole Grøne, Senior Vice President 
Low-Speed Sales and Promo-
tions, MAN Diesel & Turbo, said: 

“This order represents a very inter-
esting reference for our company. 
Not just because of the engines 
and the overall specifications, but 
also the unusual, multi-role nature 
of the vessels. Such vessels re-
quire multiple operational and pro-
pulsion modes built into their de-
sign. DFDS has chosen our ME-B 
engines as they are more flexible 
in relation to the significant opera-
tional variations that ARK ships ex-
perience. 

Grøne continued: “DFDS can 
safely be called front-runners 
when it comes to efficient ship 
and propulsion-package designs. 
In fact, between 2003 – 2006 we 
delivered six 60-bore MC engines 
for its successful ‘Flower’ series 
of RoRo vessels where DFDS’s 
choice of low-speed engine broke 
with previous norms.” 

Future deployment

The two identical newbuildings will 

DFDS headquarters lie in Copenhagen, Denmark 

One of the RoRo vessels, each to be powered by two MAN B&W 8S40ME-B9.2 engines

The first MAN B&W S40ME-B prime-mover was constructed by STX Heavy 
Industries at its Changwon works in South Korea in 2007

DFDS RoRos: Main Particulars and propulsion package information 

Shipowner DFDS, Denmark

Shipyard P+S Werften GmbH, Germany

Yard number Newbuilding # 500 and 501

Scope of supply per vessel 2 × main engines type MAN B&W 

8S40ME-B9.2 in mirror-image 

design

Power rating 2 × 9,080 kW at 146 rpm

Propellers 2 × Alpha CP propeller plant 

type VBS1350FF-ODS, including 

propeller system for "full feathering 

position" and including Alphatronic 

Propulsion Control System

Optimised propeller diameter 4,800 mm

Auxiliary Diesel Gensets

Diesel engine

3 × MAN Holeby 16/24, each 855 

kW at 1,000 rpm

Alternator 3 × HHI IP44

Rules and regulations

Classification society Lloyds Register of Shipping

Complete notation

UMS, IWS, SCM – unrestricted 

service

Ice class 1 C

Source: MAN Diesel & Turbo

be constructed at the P+S Werften 
shipyard in northern Germany, and 
will have a lane-capacity of 3,000 
metres and room for 342 TEU on 
the weather deck – a special re-
quirement of the ARK project. 

In due course, they are expected 
to enter service on one of DFDS’s 
North Sea routes with an ordinary 
service speed of 18.6-18.7 knots 
and a contractual ship speed of 
20.5 knots. When deployed for 
military service and convoy sailing, 
speed will be  reduced to about 
12 knots. This is where operation 
on one engine/propeller is desired 
with the other engine stopped and 
its propeller pitch in full feathering 
position. 

In 2010, Germany extended its 
partnership in the Danish-led ARK 
project up to 2021. This provided 
the necessary incentive to DFDS 

– the current, commercial party in 
the project – to order the specially 
modified tonnage included in the 
extended agreement.  

With the new RoRo order, the 
ARK project will have 5 ships at its 
disposal by mid-2012 that fulfil a list 
of special requirements. According 
to the terms of the ARK project, 
one of the ships will be chartered 
full-time by the Danish-German 
military while the others will  
operate normally on commercial 
schedules but, upon request, can 
revert to military use within 15-60 
days. 
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MAN Diesel & Turbo  
Engines Exploit Energy-
Efficiency Technology 
Opcon Powerbox solution offers fuel savings of 
5-10% and reduced emissions

MAN Diesel & Turbo has signed a 
cooperation agreement with Swed-
ish energy and environmental tech-
nology company, Opcon. The agree-
ment aims to exploit the possibilities 
arising from the merging of Opcon’s 

‘Powerbox’ waste heat recovery 
(WHR) technology with MAN Diesel 
& Turbo’s market-leading diesel en-
gines for cutting fuel consumption 
and reducing emissions.

As the world’s leading provider of 
large-bore diesel engines and tur-
bomachinery for marine and sta-
tionary applications, MAN Diesel 
& Turbo prizes innovation, optimal 
energy efficiency and fuel con-
sumption, as well as minimal costs 
and emissions. Together, MAN 
Diesel & Turbo and Opcon will ex-
amine how best to exploit the pos-
sibilities offered by re-using waste-
heat energy from low-temperature 
heat sources utilising the Opcon 
Powerbox technology.

The first, groundbreaking ref-
erence, a marine installation that 
utilises waste heat for electricity 
production, is currently under de-
velopment. Here, the Opcon Pow-
erbox is being integrated with a 
two-stroke MAN B&W 8S60ME-
C8 engine aboard a newbuilding 
owned by Wallenius, the Swedish 
shipping group.

Opcon Powerbox

A waste-heat recovery unit is an 
energy-recovery heat exchang-

New Chinese Rescue 
Ships Feature State-
of-the-Art Propulsion 
Packages
In a prominent contract involving 
two large rescue ships, MAN Diesel 
& Turbo is to supply two twin-screw 
complete propulsion packages 
based on its latest MAN L48/60CR 
engines, Renk RSHL reduction gears 
and newly designed Alpha Mk 5 pro-
pellers to China.

The two new rescue ships will be 
built by the CSSC Guangzhou 
Huangpu Shipbuilding Compa-
ny Limited, China. At 117 metres 
overall length and with speeds up 
to 22 knots, the newbuildings will 
be operated by the BeiHai Res-
cue Bureau and DongHai Rescue 
Bureau of the Chinese Ministry of 
Transport.

The terms of the contract stipu-
late the use of a twin diesel-me-
chanical propulsion system for 
each vessel, powered by MAN 
Diesel & Turbo’s well-established 
48/60CR (Tier-II common rail) fam-
ily. The four-stroke, medium-speed 
engines offer 1,200 kW per cylin-
der at 500 rpm. Six-cylinder ver-
sions will power the RSHL1000 re-
duction gears from MAN Diesel & 
Turbo’s sister company and gear 
specialist, Renk AG, that also fea-
ture shaft alternators driven from 
2,400 kW primary PTO’s.

Twin, four-bladed 4-metre-diam-
eter Alpha VBS1020 Controllable 
Pitch Propellers of the new high-ef-

ficient Mk 5 design generation com-
plete the power train. Tail shafts of 
20 metres and 3 x 8.5-metre inter-
mediate shafting are also specified 
while two Alphatronic 2000 propul-
sion control and management sys-
tems – for the engine control room, 
main bridge and aft-bridge control 
stations – take care of propulsion 
power and speed control.

Goetz Kassing, General Mana-
ger, MAN Diesel & Turbo Shanghai 
Co. Ltd. explained: “The 48/60CR 
engines have been chosen for 
these rescue vessel newbuildings 
due to their wide operational flex-
ibility and their combination of fa-
vourable fuel efficiency, low emis-
sions levels and invisible smoke 
under part-load operation. With 
flexible control of injection pres-
sure, timing and rate shaping, 
common-rail fuel injection allows 
emissions and fuel consumption 
to be optimised over the engine’s 
entire load range. Combined with 
the new Mk 5 generation of Alpha 
CP Propellers, ultimate ship pro-
pulsion power and speed flexibili-
ties are offered for the many oper-
ating modes and mission tasks of 
the rescue vessels.”

Engine and main equipment de-
livery for the first vessel is set for 
October 2011 with the second due 
to follow in March 2012. 

er that recovers heat from hot 
streams with potentially high en-
ergy content. Waste-heat recov-
ery is currently considered one of 
the most promising avenues with-
in the shipping sector for reducing 
fuel consumption and CO2 emis-
sions through increasing energy 
efficiency.

The Opcon Powerbox is a stand-
alone power plant that transforms 
waste heat from diesel engines 
into emission-free electricity. In 
recovering waste heat, both from 
exhaust gases and engine cooling 
water, the Opcon Powerbox facili-
tates improved energy efficiency 
and reduced emissions for both 
newbuildings and retrofits alike. 
Its solid construction and easy in-
stallation, combined with micro-
processor controls and remote 
operation, deliver high operational 
reliability.

The waste-heat recovery unit 
is unique in that it caters for low-
temperature applications and uses 
robust technology. Accordingly, it 
can be integrated with smaller en-
gines in contrast with existing WHR 
units that are targeted at higher-
temperature applications and lar-
ger engines.

The Opcon Powerbox direct-
ly influences the performance of 
ships by reducing the  amount 
of fossil fuels they consume dur-
ing operation by 5-10%. It signifi-
cantly reduces consumption and 
directly cuts carbon, NOx and sul-

phur emissions. There are current-
ly around 16,000 registered marine 
vessels in the world with power 
outputs above 10 MW, while the 
global, commercial-shipping fleet 
is generally considered to account 
for between 4-5% of global carbon 
emissions.

About Opcon

Opcon is an innovative, Sweden-
based, energy and environmental 
technology group that develops, 
produces and markets systems 
and products for the eco-friend-
ly, efficient and resource-effective 
use of energy. 
Opcon has operations in Sweden, 
China, Gemany and United King-
dom, with around 410 employees 
in total. The registered office of 
the Opcon Group is in Stockholm 
with administration mainly in Åmål, 
Sweden. 
The Opcon Group consists of par-
ent company Opcon AB and seven 
subsidiaries and is organised in to 
two main business areas: an En-
gine Efficiency business area and a 
Renewable Energy business area. 

Opcon Energy Systems AB 
(OES) is a unit of Opcon’s Renew-
able Energy segment and works 
with Waste Heat Recovery through 
the production of electricity from 
surplus industrial heat with Opcon 
Powerbox. OES is based in Nacka, 
close to Stockholm while its moth-
er company is listed on the Nasdaq 
OMx Stockholm. 

Picture of Opcon’s Powerbox WHR technology from Opcon’s archives

MAN Diesel & Turbo’s medium-speed, common-rail diesel engine type L48/60CR 
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Spanish Shipyard Sends Record-
Breaking Vessel into Service 
Four MAN common-rail engines power largest ferry ever built at H.J. Barreras

The Canary Islands’ leading ship-
ping line – Naviera Armas – officially 
received the ‘Volcán del Teide’ this 
month from the H.J. Barreras ship-
yard in Vigo, Spain. The passenger 
ferry’s construction was contracted 
for EURO 120m and is powered by 4 × 
7L48/60CR main engines from MAN 
Diesel & Turbo.

With an overall length of 175.70 
m, the Volcán del Teide is the lar-
gest and most powerful vessel 
ever constructed at Barreras. The 
ferry’s propulsion power of 33,600 
kW is provided by 4 × MAN sev-
en-cylinder 48/60CR engines with 
an MCR of 8,400 kW each at 500 
rpm. The prime-movers represent 
the newest technology in the area 
of medium-speed diesel engines 
and are integrated with MAN Die-
sel & Turbo’s TCA55 turbochargers.

The vessel has a freight capac-
ity of 2,010 lane-metres distributed 
between nine decks with a com-
fortable interior-design to provide 
its 1,500 passengers and crew 
with maximum comfort during voy-
ages.

The Volcán del Teide was origi-
nally launched in July 2010 at a 
ceremony attended by Antonio Ar-
mas Fernández, Chairman of Na-
viera Armas, and Franciso José 
González Viñas, Chairman of H.J. 
Barreras. With Naviera Armas 
currently expanding international-

ly, the ferry has already been as-
signed to the Canary Islands-Ma-
deira-Portimão (Portugal) route.

The new ferry is the first of two 
such newbuildings with MAN en-
gines that Naviera Armas ordered 
from H.J. Barreras in 2007. The 
second is due to enter service dur-
ing spring 2011, at which point in 
time the shipping line will have fin-
ished a complete replacement of 
its fleet that began in 2003, con-
sisting of the acquisition of seven 
new vessels in just seven years.

48/60CR common-rail engine

During the ceremony marking the 
launching of the ferry, Barreras 
Chairman González Viñas com-
mented on how the Volcán de 
Teide has the largest propulsion 
plant ever installed at his ship-
yard and praised MAN’s medium-
speed engines that enable the 
newbuilding to reach a speed of 
24 knots in service. He also noted 
that the newbuilding had actually 
recorded a top speed of 26 knots 
during sea trials.

The ferry’s propulsion plant – fea-
turing 4 × seven-cylinder 48/60CR 
engines – boasts of MAN Diesel & 
Turbo’s own, patented common-
rail (CR) fuel-injection system. In 
fact, Naviera Armas’ order for the 
common-rail engines was one of 
the very first that MAN Diesel & 
Turbo received.

This injection system allows the 
flexible adjustment of the timing, 
duration and injection pressure 
for each cylinder. The flexibility in 
injection parameters accordingly 
means an optimisation of both fuel 
consumption and emission levels 
(NOx, CO2 and smoke, particularly 
at low loads).

The system’s high-pressure 
pumps compress fuel to the re-
quired pressure and deliver it to the 
inline accumulator units (common 
rail). At the accumulator units are 
connections for the injection valves 
and the components for fuel distri-
bution and injection control.

Instead of using just one pres-
sure accumulator (common rail) 
extending the entire length of the 
engine, MAN Diesel & Turbo has 
divided the accumulator into sev-
eral units with the supply of fuel 
also divided among several, high-
pressure pumps. This has the ad-
vantage of, among other things, 
increased flexibility to adapt the 
CR system to suit different engine 
models and numbers of cylinders, 
which is interesting for retrofit ap-
plications. In addition, a more com-
pact design ensures a better uti-
lisation of available space in the 
engine, which is beneficial for as-
sembly.

The system is also characterised 
by the avoidance of a separate ser-
vo circuit for activating the injection 

valve. However, these valves are 
electronically controlled due to the 
control of the new injection system 
being totally integrated with the en-
gine management system, SaCoS. 
The result is extremely quick and 
accurate reaction times.

The CR system has been also 
designed for operation with heavy 
fuel oil (HFO) in accordance with 
specification DIN ISO 8217. The fu-
el-oil system allows the engine to 
be started and stopped with HFO.

The design of the common-rail 
system includes a new safety con-
cept:

   high-pressure pipes screened 
or with double-wall design

    flow-limiting valves at each cyl-
inder to prevent uncontrolled 
injection

    redundant high-pressure 
pumps that guarantee engine 
operation in the event of high-
pressure pump malfunction

    redundant twin-type pressure 
sensors and speed sensors 
to guarantee operation in the 
event of failure.

Currently, 48/60CR references 
amount to some 650 MW with the 
new injection system already hav-
ing achieved 200,000 operating 
hours, testament to its remarkable 
level of maturity.

About H.J. Barreras

Founded in 1892 and located in 

Vigo in northwestern Spain, Bar-
reras today concentrates on 
the construction of larger ships, 
mainly RoRos, ferries, offshore  
vessels, etc. The shipyard has 
every facility necessary for mod-
ern shipbuilding and currently has 
a full order book.

H.J. Barreras has several MAN 
Diesel & Turbo engine references 
on its books, including four ships 
for Flota Suardiaz – the leading 
ship operator and RoRo cargo 
specialist – within the past dec-
ade alone. These ships each  
featured 2 × MAN 9L40/54B en-
gines.

About Naviera Armas

Established in 1941, Naviera Ar-
mas has grown to become the Ca-
nary Islands’ leading shipping line. 
With its origins in Lanzarote, Navi-
era Armas has continuously devel-
oped its fleet and commercial op-
erations over its history and 
introduced  the first cargo vessels 
to the Canary Islands in the 1970s. 
The 1990s saw another significant 
change in company strategy with 
the starting of ferry services that 
today link the Portuguese and 
Spanish mainlands with Madeira 
and the Canary Islands. Naviera 
Armas carried over two million ferry 
passengers on all its routes in 
2009. 

The Volcán del Teide (Naviera Armas archives) The Volcán del Teide’s engine room features 4 × MAN 7L48/60CR engines
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Spanish Cogeneration Plant Notches Up 
100,000 Operating Hour Milestone
MAN 12V48/60 engines provide power and heat to Asturian dairy’s international brand

MAN Diesel & Turbo’s longstanding 
Spanish customer, Cogeneración de 
Navia S.A., celebrated 100,000 op-
erating hours at their cogeneration 
plant in January 2011. MAN Prime-
Serv attends and supports the power 
plant and its two MAN 12-cylinder 
48/60 engines under a comprehen-
sive service contract, which has 
been running since the commission-
ing of the engines.  

On average, the four-stroke en-
gines at the cogeneration plant 
are in operation more than 8,000 
hours per year at 95% load. They 
generate power and heat for IL-
AS’s (Industrias Lácteas Asturiana 
S.A.) local dairy-product factory, 
Reny Picot. The engines operate 
on heavy fuel oil with a sulphur 
content of less than 1%, and have 
a total output of 25.2 MW.

At the commisioning in 1998, 
MAN PrimeServ, MAN Diesel & 
Turbo’s after-sales division, signed 
the initial EMC maintenance con-
tract with the customer, Cogener-
ación de Navia, to attend and sup-
port the power plant. The contract 
has since been extended for a sec-
ond period of six years and is still in 
force. This continuity has enabled 
PrimeServ to gather long-term op-
erational experience and extensive 
measurement data in cooperation 
with the customer, including per-

formance parameters of the Navia 
power plant and specific wear and 
tear rates of engine components. 
This long-term experience has had 
direct influence on the effective ad-
vancements of the successor en-
gine, the 48/60B type engine.

“I remember the day when the 
two MAN engines landed for a 
project called Navia Cogenera-
tion. From that moment I knew 
that I would have strong support 
from a leading company like MAN. 
Thanks to the good cooperation, 
we have already reached 100,000 
hours in service. Since the begin-
ning of our cooperation, everything 
has improved, and I’m sure that we 

will continue this close collaboration 
for many more years.” said power 
plant manager José María García.

The 48/60 engine

For power generation applications, 
the well-proven 48/60B heavy fuel 
engine is available in a nine-cylin-
der, inline version, and 12-, 14- and 
18-cylinder vee-configuration ver-
sions. The 480-mm bore and 600-
mm stroke engine has an output of 
up to 1,150 kW per cylinder. As a 
result of the upgrade, the engines 
now benefit from better combus-
tion chamber geometry, higher 
density ratio, and more accurate 
injection and valve timing. These 

features reduce fuel consumption 
and improve ignition, even with 
poor fuel qualities. As with all MAN 
Diesel & Turbo engines, the L and 
V48/60 engines comply with the 
World Bank guidelines for exhaust 
emissions. In particular cases, 
even lower NOx emissions can be 
achieved for specific plants to ful-
fil local emission standards world-
wide. 

About Reny Picot

An Asturian family business, with 
its main centre of activity in the An-
leo Valley, ILAS was founded in 
1960 and manufactures many of its 
products under the Reny Picot 

brand. Initially concentrating on 
different types of soft cheeses, 
ILAS subsequently diversified into 
powdered milk and the broad 
range of products that character-
ise it today, such as standard dairy 
products, desserts, dietary prod-
ucts, baby food and supplemen-
tary products for the pharmaceuti-
cal industry. Since its inception, 
ILAS has grown and diversified 
through a combination of acquiring 
existing firms and establishing its 
own new manufacturing centres. 
These are found both domestically 
and abroad in the USA, France, 
China and Poland, among other lo-
cations. 

Manoeuvring and Propulsion Specialists Reach Agreement
Becker Marine Systems and MAN Diesel & Turbo to develop efficient aft-ship solutions

At a recent signing ceremony in 
Augsburg, Germany, Becker Marine 
Systems GmbH & Co. KG and MAN 
Diesel & Turbo SE signed a coopera-
tion agreement regarding their fu-
ture collaboration.

Individually, both the manoeuvring 
and rudder specialists and the pro-
peller and propulsion specialists of 
the marine industry have optimised 
the efficiency of their solutions in 
parallel, increasing respective effi-
ciencies over time with great suc-
cess. The next step for further re-
finement and optimisation requires 
a more holistic approach to all the 
design parameters associated with 
integrated, aft-ship solutions. New 
possibilities, however, are offered 
by today’s advanced flow and 
pressure simulation tools such as 
CFD (Computational Fluid Dynam-
ics), where both Becker and MAN 
Diesel & Turbo agree that further, 
common improvements can be 
obtained within thrust manage-

ment, propulsion efficiency, cavi-
tation control and noise reduction. 
These will, in turn, lead to improved 
manoeuvrability, lower fuel con-

sumption and reduced exhaust-
gas emissions as well as better 
onboard comfort.

The agreement aims to further 

develop and optimise integrated 
propulsion and manoeuvring solu-
tions related to:

   complementary design for 

MDT propulsion bulb and BMS 
high-performance rudders

   combined optimisation of pro-
pellers and energy-saving de-
vices

   steerable nozzles, high-ef-
ficiency nozzle profiles and 
alignment with propellers.

Klaus Deleroi, Senior Vice Presi-
dent and Head of MAN Diesel & 
Turbo’s Business Unit Medium 
Speed, expressed his satisfaction 
with the agreement: “Both parties, 
Becker and MAN, have unique en-
gineering know-how to offer each 
other, and we have great expecta-
tions regarding the combination of 
these key competences and the 
outcome of their union.”

The cooperation agreement has 
an initial duration of five years, with 
the practical implementation into 
the companies’ daily work mainly 
affecting Becker’s Hamburg de-
partment and MAN Diesel & Tur-
bo’s Aft-Ship Unit in Frederikshavn, 
Denmark. 

At the signing (MAN Diesel & Turbo unless specified): (from left) Karsten Borneman and Jens Ring-Nielsen; Peter Wage-
mann, Henning Kuhlmann and Jörg Mehldau (Becker Marine Systems); Klaus Deleroi, Heiko Schmidt and Karsten Suchier

The Cogeneración de Navia plant lies in Asturia, NE Spain Source: MAN Diesel & Turbo
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Shipdex Continues to Make Advances 
Widespread adoption of data protocol ensures correct and safe operation of  
MAN Diesel & Turbo equipment – Hospital ship benefits from MAN donations

Shipdex (Ship Data Exchange) is an 
international business rules-based, 
electronic-data format that is fully 
compliant with S1000D, and which 
has been developed by a group of 
maritime companies, including 
maintenance management  software 
company Spectec and MAN Diesel & 
Turbo, to standardise the exchange 
of electronic technical data within 
the shipping community.

Shipdex aims to ensure a high 
quality of technical and logistical 
data and simplify/standardise the 
exchange of data within the ship-
ping industry. 

Shipdex not only saves time and 
money when uploading ERP/CMM 
systems – the high data quality and 
information accuracy also ensures 
correct operation and safety at sea 

– providing ship owners with valu-
able asset-investment protection. 
So far the only obstacle for the use 
of Shipdex-data is the lack of Ship-
dex-compliant CMM systems: cur-
rently, SpecTec with its AMOS sys-
tem, is the sole Shipdex-compliant 
contender within the CMM field. 

UASC

In a further demonstration of Ship-
dex’ growing popularity, Kuwait-
based United Arab Shipping Co. 
(UASC) is set to become the first 

shipowner to have engine manu-
als and technical drawings stored 
aboard a vessel in the Shipdex for-
mat. MAN Diesel & Turbo has sup-
plied engines and turbochargers to 
the UASC fleet.

The new electronic database is 
shortly due to be introduced to 
65% of the engine-room equip-
ment of UASC’s 14,000-teu ‘Umm 
Salal’, itself currently on sea tri-
als at Samsung Heavy Industries, 
South Korea. The ship is one of 
nine vessels being delivered to 
the shipowner from the yard, all of 
which will have the database on 
board.

UASC’s interest in Shipdex 
arose with discrepancies between 
its onboard equipment and its 
dedicated manuals, which they felt 
represented a huge safety issue. 
To allay this problem, it requested 
Samsung to deliver documenta-
tion to the vessel in the Shipdex 
protocol as part of the contract.
Another benefit for UASC will be 
the ability to retrofit the system on 
existing tonnage in the future as 
equipment makers that support 
the protocol convert their manuals 
to the electronic format. Ultimately, 
UASC plans to use the experience 
from the Umm Salal to spread the 
use of Shipdex across the com-
pany fleet.

In the future, when MAN Diesel & 
Turbo updates its documentation, 
UASC will automatically be noti-
fied. It is also now encouraging its 
preferred manufacturers to adopt 
and develop the Shipdex protocol.

The Shipdex perspective

Henrik Striboldt, Business Devel-
opment Manager at MAN Diesel & 
Turbo, said: “We have indications 
from other CMM-competitors that 
they will upgrade their software 
products to become Shipdex-
compliant, once their customers 
request it.”

He continued: “Generally speak-
ing, yards are increasingly asking 
about our capability for deliver-
ing Shipdex data for newbuildings. 

They are prompted to do this by 
the shipowners who have seen 
the potential in fast and trouble-
free loading of their Maintenance 
Management Systems with high 
quality OEM maintenance and 
spare-parts data, which enables 
the improved and safe operation 
of their MAN Diesel & Turbo prod-
ucts.”

Striboldt concluded: “We also 
have many requests from owners 
who request Shipdex for existing 
vessels – either because they are 
migrating to new CMM-systems, or 
simply when ships are added to a 
fleet. Our answer to all inquiries is 
that we are ready to supply Ship-
dex data for all MAN Diesel & Turbo 
merchandise.” 

Mercy Ships

In 2010, MAN Diesel & Turbo 
made a charitable donation 
of five new 5L21/31 type on-
board power generators  to 
Mercy Ships International, 
operator of the ‘Africa Mer-
cy’. The vessel is the world’s 
largest civilian hospital ship 
and provides free medical 
care to inhabitants of coast-
al Africa. 

Subsequently, the Mer-
cy Ships contacted MAN 
PrimeServ, MAN Diesel & 
Turbo’s after-sales division, 
requesting instruction man-
uals, work cards and spare-
part catalogues in electron-
ic format for trouble-free 
and fast uploading to their 
maintenance management 
system. 

Specifically, Mercy Ships 
wanted the documentation 
in the Shipdex electronic 
format. This case was pro-
moted by Dr. Stephan Tim-
mermann, member of MAN 
Diesel & Turbo’s Executive 
Board, and subsequently 
approved unanimously by 
MAN’s Executive Board. 

Mercy Ships has operat-
ed hospital ships in develop-
ing nations since 1978. The 
16,500-ton Africa Mercy 
completed an extensive ren-
ovation to before her crew of 
450 embarked upon her first 
field service to Liberia. 

To date, the ship has 
performed services val-
ued at more than $834 mil-
lion, helping some 3 million 
people. This includes more 
than 56,000 free operations, 
such as cleft lip and palate 
surgeries, cataract remov-
al, straightening of crossed 
eyes, and orthopaedic and 
facial reconstruction in its 
six modern operating thea-
tres. 

The Africa Mercy has also 
enabled out-patient treat-
ment, local health-care lec-
tures, and the training of lo-
cal medical professionals as 
well as community develop-
ment projects focusing on 
water and sanitation, educa-
tion, infrastructure develop-
ment and agriculture. 

The Africa Mercy pictured in Durban, South Africa (Mercy Ships archives)

The Umm Salal pictured at Samsung Heavy Industries (UASC archives)


