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Five dual-fuel MAN 51/60DF engines 
to form diesel-electric propulsion 
plant for new LNG vessel ‘Castillo de 
Santisteban’.

STX Offshore & Shipbuilding, the 
South Korean shipbuilder, recently 
delivered the ‘Castillo de Santiste-
ban’ to Empresa Naviera Elcano, 
the globally active Spanish ship-
ping group. Five MAN dual-fuel 
8L51/60DF engines will power the 
300-metre long LNG carrier with 
each delivering 8,000 kW at 514 
rpm. The newbuilding has been 
assigned by her charterer, Span-
ish energy company Repsol – Gas 
Natural LNG (Stream), to the Peru-
vian Camisea/Pampa Melchorita 
gas project, the first natural-gas liq-
uefaction plant in South America. 
The carrier has a carrying capacity 
of 173,600 m3 LNG.

Klaus Deleroi, Senior Vice Presi-
dent, MAN Diesel & Turbo SE, com-
mented: “When it comes to ship-
propulsion technology, the future 
is gas. Not only for LNG carriers, 
but also for cargo vessels, ferries 
and even cruise liners. Knowing 
this, it is important for MAN Diesel 
& Turbo to have a strong reference 
already at sea with our new 51/60 
dual-fuel engine, and that is exactly 
what we have with the Castillo de 
Santisteban.”

The Castillo de Santisteban re-
cently passed extensive gas and 
sea trials before the hand-over to 
its owner. Its entry into active serv-
ice represents a milestone for MAN 
Diesel & Turbo in that the order for 
the ship’s dual-fuel engines, reg-
istered in 2007, was the very first 

Continued on page 5

MAN Diesel & Turbo 
Scores Significant  
Dual-Fuel Reference

MAN Diesel & Turbo’s G-type engine 
delivers lower rpm with significant 
fuel and CO2 reductions of up to 7% 
as part of a propulsion package. 

The first G-type engine, desig-
nated 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 unprecedented, 
high efficiency. 

Ole Grøne, Senior Vice President 
Low-Speed Sales and Promotions, 
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.”

Tankers and bulk carriers have 
traditionally used MAN B&W S-

type engines with their long stroke 
and low engine speed as prime-
movers, while larger container ves-
sels have tended to use the short-
er-stroke K-type with its higher 
engine speed.

Larger container vessels, in re-
cent years, have also been speci-
fied with S80ME-C9 and S90ME-
C8 engines because of the 
 
Continued on page 2

Innovative Ultra-Long-
Stroke Engine Unveiled
Low-rpm G-type reduces SFOC and CO2 emissions

Savings in operating costs %

Propeller 3.6

Engine 1.0

Total 4.6

Source: MAN Diesel & Turbo
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Innovative Ultra-Long-Stroke Engine Unveiled
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opportunity they offer to employ 
larger propeller diameters. Follow-
ing efficiency optimisation trends 
in the market, MAN Diesel & Turbo 
has also thoroughly evaluated the 
possibility of using even larger pro-
pellers and, thereby, engines with 
even lower speeds for the propul-
sion of tankers and bulk carriers.

Such vessels may be compat-
ible with propellers with larger di-
ameters than current designs, and 
facilitate higher efficiencies follow-

ing adaptation of the aft-hull design 
to accommodate a larger propeller. 
It is estimated that such new de-
signs offer potential fuel-consump-
tion savings of some 4-7%, and a 
similar reduction in CO2 emissions. 
Simultaneously, the engine itself 
can achieve a high thermal efficien-
cy 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. 
The delivery of piping and gallery 

drawings is scheduled to follow in 
the second half of 2011, assuming 
final order confirmation has been 
received by the end of 2010.

MAN Diesel & Turbo can also 
confirm that other G-type engines 
of different cylinder diameter will 
be introduced on demand. 
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Skandi Aker named 
Ship of the Year 2010

S80ME-C9 G80ME-C9

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

Engine Speed (r/min) 78 68

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

Aker Solutions’ new deepwater-in-
tervention vessel, the ‘Skandi Aker’, 
has been announced winner of the 
coveted, international ‘Ship of the 
Year 2010’ award. 

Powered by six MDO-fuelled MAN 
main engines (4 × 6L32/40 + 2 × 
8L32/40) that give a total power ca-
pacity of 19,200 kW and a transit 
speed of 18 knots, the Skandi Aker 
was built at STX Norway Offshore’s 
yard in Søviknes, Norway. The ves-
sel is owned by Norwegian com-
pany DOFCON ASA.

The most advanced of its kind, 
the Skandi Aker is a multi-purpose 
vessel designed to perform riser-
based well intervention services, 

along with subsea construction 
and installation activities, at water 
depths up to 3,000 metres where 
the industry standard is some 800 
metres.

The 157-metre-long ship is the 
largest mono-hull, subsea, well-in-
tervention vessel ever built, boast-
ing a large deck space, heavy ca-
pacity subsea cranes, excellent 
sea-keeping performance, and 
with all interventions executed us-
ing a dynamic positioning system. 
She is equipped with a module-
handling system and a 400-ton an-
chor-handling crane. The Skandi 
Aker is currently performing sub-
sea construction and installation 
work in offshore West Africa. The Skandi Aker (photo courtesy of Aker Solutions)

319,000 dwt VLCC at normal and reduced ship speed, existing and increased propeller diameter, G80ME-C & S80ME-C

MAN After-Sales  
Introduces  
PrimeServ Earth
PrimeServ Earth is a new application developed by 
MAN PrimeServ to communicate the locations and 
contact details of PrimeServ service centres around 
the world. Developed using Google Maps, computer 
and smartphone users can click or zoom on the map 
to get more information on PrimeServ’s worldwide 
network of locations. 
See www.mandieselturbo.com/PrimeServEarth for 
details and to download the Google Earth kml file. 
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32/44CR Cracks Tier III with  
Selective Catalytic Reduction
Environmental performance of engines key consideration for MAN Diesel & Turbo

The company uses its unrivalled 
grasp of large engine technology 
to make its engines progressively 
cleaner, more efficient and yet more 
powerful.

And with its 32/44CR four-stroke 
engine, first introduced to the mar-
ket in 2009, MAN Diesel & Turbo 
continues to target environmental 
emissions with an engine capable 
of meeting the tough IMO Tier-III 
limits.

The centrepiece of MAN Diesel 
& Turbo’s stand at the SMM show, 
the type 20V32/44CR common rail 
large-bore diesel engine with SCR 
(Selective Catalytic Reduction) is 
ten metres long by six metres tall, 
and represents the largest exhib-
it MAN Diesel & Turbo has ever 
showcased at any trade fair. The 
company is using the engine to il-
lustrate how MAN Diesel & Turbo 
is already complying with the strict 
Tier-III emission specifications set 
down by the International Mari-
time Organization (IMO) and due 
to come into force from 2016 for 
coastal regions. 

The 20-cylinder engine is a ver-
sion of the 32/44CR type and was 
produced especially for the SMM 
trade fair. 

Equipped with common-rail in-
jection, variable valve control (VVT) 
and variable turbocharger geome-
try (VTA), the 20V32/44CR is one 
of the most efficient engines in its 
class. Even without an SCR cata-
lytic converter, it satisfies the IMO’s 
Tier-II emission limits, set to come 
into force in 2011, and calls for a 
20% reduction in nitric oxide (NO

X) 
emissions. 

With Tier III coming into force in 
2016, further technical measures 
and solutions will be needed to 
reduce NOX by 80%, which is the 
main reason behind MAN Diesel & 
Turbo unveiling the engine with in-
tegrated SCR at SMM 2010.

SCR and emission techniques

With the SCR method, exhaust 
gas is treated with ammonia or 
urea and fed through a catalytic 
converter at a temperature of 300 

to 400 degrees Celsius to reduce 
NOX emissions by up to 98%. How-
ever, while the SCR is essential for 
meeting Tier-III limits, the SMM en-
gine, as previously mentioned, sat-

isfies IMO Tier II alone through its 
ultra-modern design. As such, the 
32/44CR engine represents the 
latest technologies in the area of 
medium-speed, industrial diesel 

engines and is a synthesis of the 
most advanced large engine tech-
nologies available. These include:

   a higher compression ratio that 
gives a faster reduction in tem-
perature after the ignition of the 
fuel, reducing NOX formation and 
the associated increase in SFOC

   Miller valve timing that reduc-
es the temperature peaks that 
promote NOX formation

   MAN Diesel & Turbo turbo-
chargers equipped with the 
latest high-efficiency com-
pressor wheels to alleviate the 
NOX-SFOC trade off. The high-
er pressure ratio increases en-
gine efficiency, compensating 
for the increase in SFOC nor-
mally associated with lower 
NOX emissions 

   variable valve timing to com-
pensate for the increase in 
SFOC associated with lower 
NOX emissions 

   a common-rail injection system 
that allows flexible setting of in-
jection timing, duration and pres-
sure for each cylinder, facilitating 
the optimisation of the fuel con-
sumption and emission levels 

   the latest generation of  
SaCoSone, MAN Diesel & 
Turbo’s proven engine-man-
agement system that offers in-
tegrated self-diagnosis, maxi-
mum reliability and availability, 
an intuitive user-interface, the 
quick exchange of modules 
(plug in), as well as problem-
free commissioning. 

The 32/44CR engine with SCR pictured at MAN Diesel & Turbo’s stand at the SMM trade exhibition in Hamburg

www.mandieselturbo.com/dieselfacts

For a more detailed view of DieselFacts, including video, 
visit our online site at:

The 32/44CR engine type is 
also employed aboard the ‘Pi-
eter Schelte’, the world’s largest 
vessel, where nine MAN Diesel 
32/44CR engines with a total 
output of 94.6 MW will provide 
propulsion and onboard power 
for the twin-hull off-shore ship.
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Up to an additional 3% reduction in 
specific fuel consumption can be 
secured by adopting optimisation 
methods for low-load running of 
MAN B&W two-stroke engines, with 
associated cuts in bunker costs and 
carbon dioxide emissions.

Cutting CO2 emissions from ships 
is now a key challenge that may 
call for lower service speeds and 
hence operation at reduced engine 
outputs and loads. More emphasis 
will thus be placed on engine oper-
ational flexibility to meet demands 
for reduced Specific Fuel Oil Con-
sumption (SFOC) in part- and low-
load running modes. 

Most shipowners, however, will 
want to retain the facility to operate 
their tonnage at the original design 
speed when necessary – perhaps 
for a new trading pattern – which 
means that the Specified Maxi-
mum Continuous Rating (SMCR) 
power of the engine should be 
maintained.

Depending on its intended op-
erating range, an MAN B&W two-
stroke main engine may be SFOC-
optimised in the following SMCR 
bands:

   high load: 85-100% SMCR (a 
normal standard-tuned engine) 

   part load: 50-85% SMCR
   low load: 25-70% SMCR.
The following engine tuning 

methods are available for part-load 
and low-load optimisation but only 
for engines served by high-effi-
ciency turbochargers and those in 
compliance with the IMO NOX Tier I 
and II emission requirements:

   EGB, Exhaust Gas Bypass
   VT, Variable Turbine Area or 

Turbine Geometry
   ECT, Engine Control Tuning 

(only for ME/ME-C).

Exhaust gas bypass (EGB) tech-
nology, individually tailored at ap-
proximately 6% EGB, is available 
for both ME/ME-C and the MC/
MC-C/ME-B type engines. The 
SFOC potential is better with the 
ME engines as EGB can be com-
bined with variable exhaust valve 
timing.

Turbochargers on ME/ME-C en-
gines for part load and low load are 
matched at 100% load with a fully 
open EGB. At approximately 90% 
load the EGB starts to close and 
is fully closed below around 80% 
load. In the case of MC/MC-C/
ME-B engines, the equivalent fig-
ures are around 90%/70% for part 
load and 85%/65% for low load. 
For MC6/MC-C6 engines, the fig-

ures are around 85%/70% for part 
load and 85%/65% for low load. 

With EGB technology, the SFOC 
is decreased at low load at the ex-
pense of higher SFOC at high load. 

With part-load optimisation, and 
compared with a standard engine, 
the SFOC is reduced at all loads 
below around 85%. With low-load 
optimisation, and compared with 
part-load optimisation, the SFOC 
is further reduced at loads be-
low around 70% at the expense 
of higher SFOC in the high-load 
range. 

The variable turbine area or tur-
bine geometry (VT) method calls 
for special parts that allow the area 
of the nozzle ring of the engine 
turbocharger(s) to be varied. The 

VT method is available for both the 
ME/ME-C and MC/MC-C/ME-B 
engines, although the SFOC re-
duction potential is better on the 
ME/ME-C types where it can be 
combined with variable exhaust 
valve timing. 

The nozzle ring area is at a max-
imum in the higher engine load 
range. When the engine load for 
ME/ME-C engines for part load 
and low load is reduced below ap-
proximately 90%, the area gradu-
ally starts to decrease and reaches 
its minimum at around 80% en-
gine load. The equivalent figures 
for MC/MC-C/ME-B engines are 
around 90%/70% for part load and 
around 85%/65% for low load. For 
the MC6/MC-C6 engine, the fig-
ures are around 85%/70% for part 
load and 85%/65% for low load. 

With VT technology, the SFOC is 
reduced at low load at the expense 
of higher SFOC at high load.

With part-load optimisation, and 
compared with a standard engine, 
the SFOC is reduced at all loads 
below around 85%. With low-load 
optimisation, and compared with 
part-load optimisation, the SFOC 
is further reduced at all loads be-
low around 70% at the expense 
of higher SFOC in the high-load 
range.

The third optimisation method – 
engine control tuning (ECT) – can 
be implemented as a running mode 
without changing engine compo-
nents: only the P

max and engine 
control parameters are amended. 
The method exploits variable ex-
haust valve timing and fuel injec-
tion profiling, and is therefore only 
applicable for ME/ME-C engines. 

With part-load optimisation, and 
compared with a standard-tuned 
engine, the SFOC is reduced at 

all loads below around 85%. With 
low-load optimisation, and com-
pared with part-load optimisation, 
the SFOC is further reduced at all 
loads below around 70% at the ex-
pense of higher SFOC in the high-
load range. 

The optimum method for a spe-
cific engine will depend on its op-
erating pattern.

Random shifting between part-
load and low-load modes is not al-
lowed by the authorities. A mode 
shift in the event of a change in 
trade pattern is permitted if re-
ported to and approved by the flag 
state representative, usually a clas-
sification society. On a longer term 
basis, therefore, the owner can se-
lect one or other of the modes for 
the engine as long as the authori-
ties are informed. 

Both modes have to be verified 
on the testbed, if decided in time; 
otherwise, a special approval proc-
ess is required. 

It should be noted that the re-
duced SFOC in low-load operation 
using one of the available engine 
tuning methods results in a corre-
spondingly lower exhaust gas tem-
perature in that mode, which must 
be considered when specifying the 
proposed exhaust boiler. 

In summary then, the EGB, VT 
and ECT tuning methods enable 
engine fuel consumption to be op-
timised when normally operating at 
low loads – with reductions up to 
3% possible – while retaining the 
facility to operate at high load when 
necessary.

More information on this subject 
is available in the technical paper 
‘SFOC Optimisation Methods For 
MAN B&W Two-Stroke IMO Tier-II 
Engines’ and is available upon re-
quest from MAN Diesel & Turbo. 

The Tuning of MAN B&W Two-Stroke  
Engines to Optimise Low-Load Running
Summary of a new paper by Birger Jacobsen, Senior Researcher, MAN Diesel & Turbo
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View of the LNG carrier’s engine room with its 51/60 dual-fuel engines (photo courtesy of Empresa Naviera Elcano)
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received for this engine type. The 
engine is especially designed for 
propulsion systems for LNG carri-
ers and gas-fuelled ships, and fo-
cuses on the safety requirements 
stipulated by classification socie-
ties for gas operation.

The LNG carrier’s new propul-
sion system is designed to give 
the vessel a higher degree of re-
dundancy in terms of maintenance 
while sailing, and takes advan-
tage of the 51/60DF engine’s mul-
tiple fuelling options, MAN Diesel &  
Turbo states.

The 8L51/60DF engines were 
built at MAN Diesel & Turbo’s own 
works in Germany. They can run on 
gaseous (for example, vaporised 
LNG) or liquid fuels of a wide range 
of qualities (HFO/MDO/MGO) and 
have low emission levels.

At 1.5 g/kWh (IMO cycle E2) in 
gaseous-fuel operating mode, the 
51/60DF already complies with fu-
ture IMO Tier-III limits for NOX by a 
considerable margin without the 
need for exhaust-gas treatment or 
any other countermeasures.

The MAN 51/60DF engine

MAN Diesel & Turbo’s 51/60DF du-
al-fuel engine offers a market-lead-
ing 1,000 kW/cylinder output at 514 
rpm for 60-Hz generator sets in 
both its gaseous and liquid-fuel op-

erating modes. For marine applica-
tions, it is offered in inline versions 
with 6, 7, 8 and 9 cylinders and V-
configuration versions with 12, 14, 
16, and 18 cylinders in a power 
range from 6,000 to 18,000 kW.

MAN’s new engine model uses 
the ‘common-rail’ micro-pilot fuel-
injection system for liquid fuel that 
is necessary when running on gas 
to ignite the air-gas mixture. This 
system ensures independent con-
trol of injection timing, injection 
pressure and injection volume.

When running on liquid fuel, the 
51/60DF works with a conventional 
fuel-injection system, injecting the 
fuel oil through a separate main 
fuel injector in a camshaft-actuated 
pump-line-nozzle system. The fuel 
injection control is integrated within 
the engine’s safety and control sys-
tem, SaCoSone.

Safe operation

The SaCoSone safety and control 
system allows safe engine opera-
tion in both liquid and gas mode 

with optimal fuel consumption and 
exhaust-gas emissions. In gas-
mode, the system controls the var-
ious parameters for each cylinder 
independently, including the air/
fuel ratio, load, valve timing, pilot-
fuel injection and the charge-air 
temperature. 

This facilitates an optimal com-
bustion while allowing operation 
within a wide range of the air/fuel 
ratio. This also facilitates the avoid-
ance of incomplete-ignition fail-
ures, misfiring and knocking.

About Elcano

Empresa Naviera Elcano, S.A is 
based in Madrid and engaged in 
the shipping of bulk products, both 
solid – such as coal, ore and grain 
– and liquid – such as LNG, LPG, 
oil, oil products and chemical prod-
ucts. The Spanish company is the 
parent of an international shipping 
group with subsidiaries in Spain, 
Portugal, Brazil, Argentina among 
other countries. Elcano was found-
ed in 1942 and manages its own 
fleet of 27 vessels. 

The LNG carrier Castillo de Santisteban is powered by five dual-fuel MAN 8L51/60DF engines (photo courtesy of Empresa Naviera Elcano)

Significant Dual-Fuel Reference
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MAN Diesel & Turbo has received an 
order for the supply of a steam tur-
bine generator set with a power out-
put of 50 MW from the Spanish com-
pany Guzman Energia S.l. 

The generator set is intended for 
installation in the ‘Termosolar Guz-
mán’ parabolic trough power plant 
which is currently under construc-
tion in the Andalusian Palma del 
Rio near the city of Cordoba with 
the generation of electricity expect-
ed to commence in spring 2012. 

“This order is a confirmation of 
our company strategy to further 

expand our position on the grow-
ing market for regenerative appli-
cations,” said Dr. Hans-O. Jeske, 
member of the Executive Board 
and CTO of MAN Diesel & Turbo.

The two-casing reheat machine 
set will be designed and manu-
factured at the Oberhausen site of 
MAN Diesel & Turbo and the steam 
turbine that comprises the core 
component of the energy generat-
ing process is specifically designed 
for use in a solar thermal-power 
application. In addition to a short 
delivery period, the high thermal 
efficiency and the high overall ef-
ficiency which distinguish the MAN 
steam turbine train as the core 
component of the energy gener-
ating process were key factors 
in the award of this contract. The 
contract partner is a joint venture 
comprising the experienced Span-
ish companies Iso, Espelsa, Aban-
tia and Seridom.

The modular system design of 
the machine train also meets the 
special technological requirements 
that the customer places on use of 
the steam turbine in the CSP (con-
centrated solar power) plant in An-
dalusia. This applies to the short 

start-up times as well as the fre-
quent load changes due to mete-
orological changes.

MAN Diesel & Turbo has already 
developed and supplied the key 

turbine technology for several so-
lar projects worldwide including 
a steam turbine with an electrical 
power output of 125 MW for a CSP 
plant in Abu Dhabi, which is cur-
rently the largest in the world.

In contrast to photovoltaics, 
trough-shaped mirrors bundle the 
sunrays in solar thermal energy 
production. These rays are direct-
ed to a receiver pipe in the focal 

line of the collector, where a ther-
mal oil is heated to several hundred 
degrees Celsius. 

Steam is produced via a heat ex-
changer and transferred to a steam 
turbine which generates the elec-
tricity via a generator. Using the 
steam produced from solar heat, 
these turbines generate electricity 
without consuming resources or 
producing emissions. 

Further Steam Turbine Generator 
Set for Solar Power Plant in Spain

Dr. Hans-O. Jeske, Member of the 
Executive Board and CTO of MAN 
Diesel & Turbo The MAN Diesel & Turbo steam turbine rotor destined for the Andasol 3 CSP (Concentrating Solar Power) plant in Spain

Approved Methods Represent Best  
Solution for Environment and Shipowners
MAN B&W engine retrofits reduce emissions and fully meet IMO legislation

While IMO guidelines are observed 
on a ‘voluntary’ basis by the inter-
national shipping community, their 
adoption becomes mandatory for 
certain vessels when an Approved 
Method for complying with the regu-
lations is available. 

MAN Diesel & Turbo has developed 
Approved Methods for a number of 
its engines, requiring some ship-
owners to retrofit engines to follow 
IMO emission limits. 

The legislation

The International Maritime Organi-
sation (IMO) develops regulations 
and guidelines for international 
shipping. Its latest revision of emis-
sion regulations addresses NOx 
emissions on engines installed 
aboard ships built between 1990 – 
1999 that are expected to be active 
in the global fleet for another 10 or 
20 years, but that were not previ-
ously covered by any guidelines. 

At the same time, certain port 
authorities and flag states have 
been very active in pushing for reg-
ulating emissions from the ‘old’, ex-
isting engine fleet in order to obtain 
significant emission reductions.

Thomas S. Knudsen, Senior Vice 

President Low-Speed, MAN Diesel 
& Turbo, said: “Our new Approved 
Methods require that shipowners 

running selected MAN B&W mod-
els retrofit these engines to meet 
Tier-I IMO emission requirements. 
These retrofits, essentially com-
prising the installation of modern, 
slide-type fuel valves, will signifi-
cantly reduce exhaust emissions. 

While MAN PrimeServ is aware 
that some shipowners will be think-
ing of their operational budgets and 
see the retrofits as being triggered 
by MAN Diesel & Turbo’s develop-
ment of Approved Methods, the 
only other option is to wait for alter-
native legislation to be introduced 
locally worldwide. And that could 
well be a far costlier prospect.” He 
concluded: “This decision to intro-
duce Approved Methods has not 
been taken lightly by MAN Prime-
Serv. However, injection valves 
are consumable parts that require 
regular replacement and, ultimate-
ly, we consider this decision as the 
best solution for our customers, 
bearing in mind that slide-type fuel 
valves also generally reduce the 
amount of on-board maintenance.” 

The Approved Method project

MAN Diesel & Turbo’s Approved 
Method project has developed ret-
rofits for the large number of en-

gines covered by the new IMO 
legislation. The retrofits consist pri-
marily of the replacement of engine 
fuel-injection valves with newly de-
veloped fuel-injection nozzles, as 
well as adjustment and certification 
of the engines.

MAN Diesel & Turbo selected 
three MAN B&W engine types as 
first priority for the development of 
Approved Methods based on their 
overall potential for emission re-
duction. In this respect, the com-
pany recently carried out an ex-
tensive testing and documentation 
programme with its licensees. As a 
result, the MAN B&W S70MC en-
gine has now received final clear-
ance as the first Approved Method.

Benefits

MAN Diesel & Turbo currently has 
plans for three Approved Methods. 
It estimates that these will bring 
about the upgrade of approximate-
ly 800 engines over the next few 
years, resulting in reduced NOx 
emissions to the tune of 60,000 
tonnes annually. The improved 
fuel-injection technology will also 
lower emissions of other exhaust 
gases including carbon monoxide, 
unburned hydrocarbons and par-

ticulates. In fact, many ship owners 
have already, voluntarily, installed 
this upgrade due to these benefits.

Encouragingly, the approved 
methods do not increase fuel-oil 
consumption and, due to the re-
duced formation of particulates, 
engine combustion-chambers and 
gas paths will be cleaner and re-
quire less maintenance. Further-
more, the low-load performance of 
the engine will be improved and 
visible smoke minimised. MAN Die-
sel & Turbo confirms that further 
Approved Methods are planned in 
due course. 

Thomas S. Knudsen, Senior Vice 
President Low-Speed, MAN Diesel & 
Turbo
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MAN Diesel & Turbo recently present-
ed a new, high-efficiency VBS Mk 5 
generation of its Alpha controllable 
pitch (CP) propeller at its stand at 
Hamburg’s SMM trade fair. 

The new generation is the prod-
uct of the utilisation of state-of-the-
art design tools backed up by the 
company’s vast experience, ac-
cumulated from the production of 
more than 7,000 propellers over 
the course of a century.

The new programme is designed 
to propel a wide range of different 
ship types with CP propellers, cus-
tomised to match individual opera-
tional requirements, power modes 
and optimising points. The new 
VBS Mk 5 generation consists of 
20 new hub sizes:

   handling out-puts from 1,000 to 
40,000 kW. 

   with hub diameters from 600 
up to 2,150 mm 

   distributed among three design 
series:  
- S (small, 600-940 mm) 
- M (medium, 1,020-1,640 mm)  
- L (large, 1,730-2,150 mm).

Efficiency increase

The major benefit of the VBS Mk 
5 propeller is an increased effi-
ciency of up to 2%. The opera-
tional advantages of this translate 
into significant savings via lower 
fuel consumption and reduced  
exhaust-gas emissions. 

The increased efficiency can al-
ternatively be exploited as higher 
thrust for increased ship speed, or 
higher bollard pull for a given en-
gine power.

Hydrodynamic refinements

The shape of the new hub is flow-
optimised at its afterpart and re-
duced in size, resulting in a lower 
hub/propeller-diameter ratio and 
reduced drag. The flow optimi-

sation includes a new and more 
streamlined shape of the hub and 
blade foot integration, resulting in a 
blade foot that is completely flush 
with the hub contour.

Demanding applications design

The optimisation of the hub/blade 
interface accordingly allows for 
higher propulsion power densi-
ties. Furthermore, higher cavitation 
inception speed is allowed for the 
propelling of high-speed vessels, 

while a reduced risk of root cavita-
tion accommodates higher blade-
loading for demanding propulsion 
applications.

Compact, robust, lightweight

The new hub design has been sim-
plified. Traditionally, Alpha propeller 
reliability and durability has always 
been very high and the Mk 5 design 
extends this design philosophy. 
Material fatigue levels are calcu-
lated for a 30-year lifetime, consid-

ering all possible external loadings 
in service. Furthermore, the overall 
weight has been reduced for less 
impact on, for example, strut and 
stern tube bearing-loads. 

Increased service friendliness

The new VBS Mk 5 design presents 
unique benefits for shipowners and 
operators. The new propellers have 
been developed with a number of 
inherent service, inspection and 
exchange features, including the 

unique possibility of inspecting/
repairing all interior hub parts with 
the propellers in situ:

   propeller blades can be ex-
changed inside a propeller noz-
zle without pulling the shaft

   the hub is completely service-
able with the propeller installed 
in the ship with no need for 
shaft/coupling flange disman-
tling, shaft pulling and rudder 
removal

   possibility of check/inspection 
and replacement of internal 
parts without removing propel-
ler blades

   hub-bearing surfaces are ex-
changeable

   the hub and shaft-flange connec-
tion is designed for easy inspec-
tion during docking and survey

   maintenance concepts for hub 
wearing-parts are available

   underwater exchange of pro-
peller blades is possible.

Oil unit for pitch control

MAN Diesel & Turbo has developed 
a new, compact ODF oil-distribu-
tion unit for gearbox mounting for 
the VBS Mk 5 propellers. A short 
and very robust unit with 20% few-
er parts compared with today’s 
typical ODF designs, the installa-
tion length has been reduced by 
15%. As such, this benefits very 
short and compact engine-gear-
propeller installations while retain-
ing necessary access and service 
friendliness.

Green propulsion

The flexibility to cover any propul-
sion power requirement and CP 
propeller application efficiently is 
MAN Diesel & Turbo’s primary aim. 
Propellers and propulsion efficien-
cy also carry an inherent ‘green as-
pect’ as every gram of fuel saved 
through higher propulsive efficien-
cy means a reduced environmen-
tal impact. Additionally, the new 
propellers’ servo-oil and lube-oil 
systems cater for both biodegrad-
able and ordinary mineral oils, and 
switching from one type to the oth-
er is possible without any compo-
nent changes.

Tradition and development

The Alpha CPP design represents 
a long MAN Diesel & Turbo tradi-
tion and a proud propeller herit-
age dating back to the first design 
in 1902 and the first patent the fol-
lowing year. 

Despite great advances in pro-
duction and design since then, 
there are always new marginals to 
conquer and efficiencies to gain 
with modern propeller and aftship 
designs. MAN Diesel & Turbo has 
therefore invested many resources 
in maintaining and extending its po-
sition at the forefront of propulsion 
technology, and exploits the latest, 
advanced design tools including 
CFD (Computational Fluid Dynam-
ics), FEM (Finite Element Methods) 
and Topology Optimisation. 

MAN Diesel & Turbo also coop-
erates with the world’s leading test 
tanks and research institutes to 
verify calculations, ensuring the ac-
curacy of its data and thus the ef-
fectiveness of its propellers. 

Highly Efficient Alpha 
CP Propeller Programme 
Aimed at broad range of ships and operational requirements

The VBS Mk 5 propeller: 20 hub sizes will range from 600 mm and up to 2,150 mm, corresponding to an approximate 
power range of 1,000-40,000 kW

Hydrodynamic optimisation of VBS Mk 5: CFD streamlines during operation, 
showing reduced hub vortex. The shape of the new hub is flow-optimised at its 
afterpart and reduced in size – resulting in a lower hub/blade diameter ratio and 
a reduced drag

A VBS Mk 5 stress distribution calculation under maximum ice load, using 
advanced contact and material models. The hub and internal parts are designed 
for ice operation according to the newest IACS ice class rules. MAN Diesel & 
Turbo is first with the implementation of the 2010 rules into the actual design
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Cutting NOx with humid air

First Humid Air Motor Makes 
Waves in Fishing Industry
HAM retrofit slashes fishing vessel’s NOX emissions by massive 61%

The Norwegian vessel, the ‘Kvannøy’, 
is the world’s first fishing vessel to 
benefit from Humid Air Motor (HAM) 
technology. 

During a recent commissioning test 
and technical sea trials, the Kvan-
nøy reduced its exhaust-gas NOX 
emissions by a significant 61.3%.

Advanced specifications

Built in 2002, the purse seiner/
trawler and factory vessel is syn-
onymous with advanced ship de-
sign and sophisticated propulsion 
technology and features a hybrid-
like power concept. This includes 
a reduction gearbox with two-
step PTO, floating frequency, and 
a large PTO/PTH shaft alternator/
motor with a power-boost function 
that can add auxiliary engine pow-
er to the propeller at peak require-
ments where necessary. 

Subsequently, Kvannøy’s inno-
vative owners, Nyholmen AS from 
Bodø, northern Norway, decided 
to take another pioneering step, 

this time in the field of exhaust-gas 
NOX-reduction systems. After a re-
build at MAN PrimeServ Frederik-
shavn in Denmark, the Kvannøy’s 
main engine was successfully ret-
rofitted with a HAM system. As a 
result, the Kvannøy is now the first 
fishing vessel worldwide utilising a 
HAM system.

NOX reduction and savings

The Kvannøy’s main engine is an 
MAN 16V28/32A type, rated 3,920 
kW at 775 r/min. Sea-trial tests re-
corded NOX emissions of just 3.6 
g/kWh, measured according to the 
IMO MARPOL, E2 test cycle. This 
corresponds to a total NOX reduc-
tion of 61.3%, compared to main-
engine emissions when running 
with its original charge-air cool-
ers, that is, without HAM. The new 
HAM NOX level is 1.2 g/kWh above 
the IMO Tier-III limit, and equiva-
lent to a cumulative NOX-emission 
reduction of 50 tons per annum. 
Economically, this equates to an-
nual savings of NOK 800,000 (EUR 

100,000) due to reduced liability for 
the NOX taxes imposed by the Nor-
wegian government for operation 
within domestic waters. As such, 
the calculated payback time for the 
Kvannøy’s HAM retrofit is approxi-
mately 3 years.

Proven technology

HAM systems are thoroughly test-
ed and proven by virtue of their 
operation in two stationary die-
sel-power plants over time, and 
through over 10 years of success-
ful operation aboard the Viking 
Line-operated cruise ferry ‘Mariel-
la’, powered by four type 12VPC2.6 
SEMT Pielstick engines. MAN Die-
sel & Turbo, France (formerly SEMT 
Pielstick) originally developed the 
HAM concept and has gathered 
excellent operational experience 
since its inception.

The HAM principle

The HAM system saturates the 
turbocharger charge-air with sea-

water vapour before it enters the 
charge-air channels and engine-
combustion chambers. As a result, 
the temperature peaks in the com-
bustion process are lowered, and 
NOX formation reduced.

The operational advantages of 
the HAM principle include:

   major NOX reductions with 
good performance at full- and 
part-load 

   very low operational costs as 
no NOX-reducing agents are 
required 

   reduced fuel-oil consumption 
with no requirement for low-
sulphur fuels 

   good engine performance with 
reduced thermal load, cleaner 
engine and longer TBOs 

   low maintenance requirements 
because HAM is a self-suffi-
cient system 

   an environmentally sound 
method that just requires  
untreated sea water. 

The main components of the 

HAM system are:
   a humidifier vessel
   a catch tank
   a water supply and some pre-

heating units
   a control & monitoring system.
The HAM system layout and 

installation aboard the Kvannøy 
were performed in close cooper-
ation with the DNV classification 
society. DNV also carried out the 
final emission analysis, including 
NOX measurements during sea tri-
als while running the main engine 
both with and without HAM. MAN 
PrimeServ’s service centre in Fre-
derikshavn handled the installa-
tion and engine retrofit in coopera-
tion with their HAM-expert French 
colleagues. MAN Diesel & Turbo 
France SAS, Saint-Nazaire, France 
supplied the HAM system units, as 
well as the control and monitoring 
equipment. 

For a video on the Kvannøy’s 
HAM retrofit, go online to www.
mandieselturbo.dk/dieselfacts 

The 84-metre Kvannøy, one of Norway’s largest and most advanced fishing vessels – retrofitted with NOX-reducing Humid 
Air Motor technology

Kvannøy particulars

Vessel type 84 metre purse seiner/trawler

Shipyard Fitjar Mekaniske Verksted AS

IMO number 9258090

Owner Nyholmen AS, Bodø, Norway

Manager Hansen Dahl Fiskeri AS

Main engine With two-step PTO and PTH/PTI 

power boosting (1,880 kW)

CP Propeller MAN Alpha type VB1080

Control system MAN Alphatronic II

A Classification DNV (Det Norske Veritas)

Source: MAN Diesel & Turbo

NOX reduction down to 3.6 g/kWh after the Kvannøy’s HAM retrofit, showing a level just above the 
IMO Tier III limit. If, for example, additional heat from an exhaust gas economiser had been applied 
for the Kvannøy, together with further research and fine tuning of the parameters, it would have been 
realistic to reach the IMO Tier III limit

With the HAM system, the turbocharger charge air is saturated with sea water vapour before it enters 
the charge air channels and engine combustion chambers. As a result, the temperature peaks in the 
combustion process are lowered, and the formation of NOX is reduced
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MAN PrimeServ Shanghai has cel-
ebrated a move to larger premises 
in China’s largest city at an open-
ing ceremony attended by business 
partners, local dignitaries, and Klaus 
Stahlmann, Jan Gurander and Dr. 
Stephan Timmermann of MAN Diesel 
& Turbo’s Executive Board.

The move was prompted by a re-
quirement for more operational 
space due to PrimeServ’s increas-
ing activities locally. The new lo-
cation at Zhanjiang Hi-Tech Park 
houses a workshop and ware-
house for PrimeServ’s technical 
service and spare-parts division, 
and offices for sales, administra-
tion and a PrimeServ training acad-
emy. Furthermore, PrimeServ has 
also a bigger workshop located in 
Changzhou and offices in Beijing, 
Dalian, Zhoushan, Fuzhou and 
Guangzhou. 

As such, PrimeServ Shanghai 

offers a complete technical pack-
age from training through commis-
sioning to spare parts and techni-
cal service. Shanghai also offers 
MAN PrimeServ’s successful Pit 
Stop concept where PrimeServ 
ships containerised spare-part kits 

to greatly simplify maintenance 
procedures.

At the opening ceremony, Dr. 
Timmermann commented on 
Shanghai’s strong progress since 
its inception and compared the 13 
employees it had on its books in 

2003 with the 80 it currently has. 
He described the inauguration as 
the latest step in a long list of in-
vestments MAN Diesel & Turbo has 
made in China and declared the 
company committed to provide ex-
cellent service for international as 

well as domestic shipping in China.
Shanghai’s technical service of-

fers a full after-sales and spare-
parts service to customers while 
the PrimeServ Academy is part of 
a fully integrated training network 
and is responsible for all technical 
training within China, both for MAN 
Diesel & Turbo personnel and the 
staff of its business partners. 

The entire complex totals over 
2,000 square metres with the 
PrimeServ workshop, in particular 
,significantly larger than before and 
benefitting from investment in new 
machinery, while a whole team of 
four-stroke commissioning engi-
neers has recently been employed. 
The Zhangjiang location is also 
outside the local free-trade zone 
which, in practice, means fewer 
delays in shifting equipment and 
processing orders, and significant-
ly less paperwork. 

MAN Diesel & Turbo Celebrates  
30 Successful Years in China
At a ceremony in Beijing, attended by 
licensees, company officials, busi-
ness partners and local dignitaries, 
MAN Diesel & Turbo celebrated three 
decades of success in one of its most 
important markets.

Klaus Stahlmann, company CEO, 
held a speech summing up MAN 
Diesel & Turbo’s eventful history in 
China in the thirty years that have 
elapsed since the company signed 
its first licence agreement there.

MAN Diesel & Turbo’s licence 
history in China started in July 
1980 when, after long negotia-
tions, the then B&W Diesel and 
China Corporation of Shipbuilding 
Industry, with Hudong as ‘appoint-
ed engine works’, finally signed a li-
cence agreement. Over the follow-
ing years, Dalian and then Yichang 

joined the fold.
1980 also saw a separate licence 

agreement made with Shanghai 
Shipyard for gensets with Zhen-
jiang as appointed engine works. 
SXD, HND and SQE subsequent-
ly signed licence agreements for 
CSIC.

“The first engines were deliv-
ered in 1982, and production sub-
sequently developed hand in hand 
with the growth of the domestic 
shipbuilding industry with 18 two-
stroke engines delivered annually 
by 1990 and 51 units by 2000,” said 
Stahlmann. He continued: “How-
ever, the past ten years’ massive 
investment in Chinese shipbuilding 
has markedly affected production 
trends and Chinese engine build-
ers CSSC and CSIC delivered 213 
MAN B&W two-stroke along with 

597 MAN four-stroke engines in 
2009 with 2010 expected to return 
similar figures.”

In tune with the recent jump in 
production, all Chinese production 
facilities have been recently ex-
tended, with an entire, large-bore 
factory – CMD – added in 2007 as 
a result of a joint venture between 
CSSC and Mitsui. With Guang-
dong planning to build a similar-
sized factory, Klaus Stahlmann 
predicted the current growth to 
continue over the next couple of 
decades and ended his speech by 
saying: “I believe that we can look 
forward with confidence to the next 
30 years, and I am certain that our 
current cooperation will continue 
and deepen over the many coming 
years.” 

Participants at the ceremony were (left to right) Jin Peng – Vice Chief of Planning Dept. of CSSC, Ulrich Voegtle – Sen-
ior Vice President Medium-Speed Licensing MAN Diesel & Turbo, Klaus Engberg – Senior Vice President Low-Speed 
Licensing MAN Diesel & Turbo, Dong Qiang – Vice President of CSIC, Klaus Stahlmann – CEO MAN Diesel & Turbo, Zhou 
Jian Neng – Assistant to President of CSSC, Dr. Stephan Timmermann – MAN Diesel & Turbo Executive Board, Thomas 
Knudsen – Senior Vice President Marine Low-Speed MAN Diesel & Turbo, Ole Grøne – Senior Vice President Low-Speed 
Promotion and Sales MAN Diesel & Turbo, Sun Quan – Shanghai Office of MAN Diesel & Turbo, Elisa Wang – Shanghai 
Office MAN Diesel & Turbo

PrimeServ Shanghai Gathers Activities Under One Roof

The official cutting of the ribbon at the PrimeServ Shanghai, performed by (left to right): Tan Jinhua – Government rep-
resentative, Klaus Stahlmann – CEO MAN Diesel & Turbo, Ralph Klaunig – General Manager PrimeServ Shanghai, Dr. 
Stephan Timmermann – MAN Diesel & Turbo Executive Board, and Jan Gurander – MAN Diesel & Turbo Executive Board

First Trident Order 
Stands Confirmed
PrimeServ’s retrofit-financing pack-
age has gotten off to a good start.

MAN PrimeServ Holeby in Den-
mark clinched MAN Diesel & Tur-
bo’s first ‘Trident’ order earlier this 
year in the form of a USD 166,700 
deal with a customer in El Salva-
dor. This represents a great suc-
cess for Holeby which commem-
orated the occasion by presenting 
the salesman involved, Jørgen 
Cilinder-Hansen, with a bottle of 
champagne. Subsequently, the 
same customer placed a further 
three Trident orders amounting to 
a cumulative value of USD 600,000.

PrimeServ Trident is a non-cash investment and standard bank prod-
uct that aims to support shipowners looking to employ particular MAN 
PrimeServ retrofits, including the Alpha Lubricator, turbocharger cut-out, 
and blending-on-board solutions, with minimal investment. Trident is 
directly linked to a two-year pay-back period, such that payments are 
spread out over the two years and, from the purchaser’s viewpoint, bal-
anced by the savings created by the retrofit itself. 

MAN Diesel & Turbo has developed PrimeServ Trident as a value-add-
ed solution for its customers and will eventually expand the concept to 
include more retrofit types. 

MAN PrimeServ Holeby salesman, 
Jørgen Cilinder-Hansen

Picture of MAN PrimeServ’s turbocharger cut-out retrofit solution with swing 
gate valve. TC cut-out is just one of several Trident retrofit solutions available
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HHI-EMD, the Engine and Machinery 
Division of Hyundai Heavy Industries, 
held a ceremony in Ulsan recently to 
commemorate the company’s pro-
duction milestone.

The ceremony was attended by a 
long list of invited guests, includ-
ing MAN Diesel & Turbo’s Thomas 
Knudsen, Senior Vice President 
Marine Low-Speed, Ole Grøne, 
Senior Vice President Low-Speed 

Promotion and Sales, Klaus Eng-
berg, Senior Vice President Low-
Speed Licensing, and K.K. Lee, 
President of MAN Diesel & Turbo 
Korea. 

HHI-EMD was MAN Diesel & 
Turbo’s first two-stroke licensee 
in Korea with the original agree-
ment signed back in 1976. The first 
drawings were subsequently deliv-
ered to Hyundai in 1978 with the 
first engine – a 7L55GF – delivered 

the following year. Engine produc-
tion doubled its output to two en-
gines in 1980 and rapidly increased 
over the years with Hyundai able 
to report the production of 88 en-
gines in the second quarter of 2010 
alone, a company record. In terms 
of bhp, HHI-EMD celebrated 50 
million bhp in 2005 and has taken 
just five years to add the next 50 
million bhp.

From MAN Diesel & Turbo low-

speed headquarters in Copenha-
gen, Klaus Engberg drew attention 
to the different firsts Hyundai has 
achieved over the years, including 
the different MAN B&W models it 
has produced. He said: “In all these 
years, we have been delighted with 
HHI’s support when introducing 
new engine designs. The compa-
ny’s entrepreneurship and its ex-
cellent production facilities have 
been instrumental in the common 

development of new Hyundai-MAN 
B&W engine-types.” 

Engberg also paid tribute to the 
“engines of the highest standard” 
that HHI-EMD produces, and said 
that the Korean group has devel-
oped into a valued partner in the 
continuous development of diesel-
engine technology. He continued: 
“License production is based on 
the trustworthiness of both com-
panies and their employees. HHI-
EMD has constantly and system-
atically improved the quality of 
engines and services. Hyundai-
MAN B&W engines have not only 
created prosperity and welfare in 
Ulsan, but they have spread it to all 
corners of the world.” Klaus Eng-
berg concluded by congratulating 
HHI-EMD again on its 100 million 
bhp achievement, and by looking 
forward to Hyundai breaking the 
100-million-kW mark. 

MAN Diesel & Turbo Licensee 
Breaks 100m bhp Barrier
Hyundai holds Korean celebration to mark two-stroke milestone

Participants at the recent ceremony in Ulsan, Korea (from centre-left to right, MAN Diesel & Turbo unless stated): S.H. Bae (wearing striped tie) – Director Korea office, Lars Bryndum – Director Customer 
Support Low-Speed, Ole Grøne – Senior Vice President Low-Speed Promotion and Sales, K.K. Lee – President Korea, Klaus Engberg – Senior Vice President Low-Speed Licensing, Key-Sik Min – Chairman 
HHI, Thomas Knudsen – Senior Vice President Marine Low-Speed, Seung-Nam Yoo – Senior Executive Vice President & CEO HHI-EMD, and Søren Jensen – Vice President R&D Low-Speed

MAN Diesel & Turbo recent-
ly signed a four-stroke licence 
agreement with Rong An Power 
Machinery, the Chinese marine 
engine manufacturer.

Dr. Stephan Timmermann of 
MAN Diesel & Turbo’s Executive 
Board, and David Deng, Presi-
dent of Rong An, signed the new 
agreement on behalf of their re-
spective companies on 7 Sep-
tember 2010 in a ceremony at 
MAN Diesel & Turbo’s stand at 
the SMM international marine 
trade fair in Hamburg. Rong An 
previously signed a two-stroke li-
cence agreement with MAN Die-
sel & Turbo in September 2008.

About Rong An

Hefei Rong An Power Machinery 
Co., Ltd. was established in 2007 
in Anhui Province, Eastern China, 
and production of its first MAN 
B&W 6S70MC6 engine started 
this year.

The signing of the four-stroke 
agreement is part of the compa-
ny’s strategic plan to develop into 
a composite industry park, start-
ing with low-speed diesel engine 
production and, with the signing 
of this agreement, moving into 
medium-speed production. The 
company’s ultimate goal is to pro-
vide complete solutions for ship 
power systems. 

Chinese Sign New  
Licence Agreement

David Deng (left) and Dr. Stephan Timmermann congratulate each other after the signing
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Comprehensive BIOCLEAN  
Study Puts Biofuels to the Test 
Biofuels’ environmental friendliness confirmed, well-suited for running MAN engines

MAN Diesel & Turbo played a central 
role in the recent BIOCLEAN study 
that was tasked with the job of find-
ing a clean, green and renewable 
source of power.

BIOCLEAN was initiated by the 
German Aerospace Centre (DLR), 
a leader in climate-change inves-
tigation and emissions measure-
ment and simulation models. DLR 
logically turned to MAN Diesel & 
Turbo, as a pioneer in the use of 
biofuels and with extensive engine 
knowledge. Another specialist 
partner, Öko-Institut, was brought 
in to analyse the ecological impact 
of growing, harvesting, processing 
and shipping biofuels. Recognis-
ing the landmark nature of the re-
search, the German Federal Min-
istry for Education and Research 
(BMBF) provided sponsorship.

Rigorous testing

BIOCLEAN began by systemati-
cally testing and comparing a va-
riety of biofuels – palm, soybean, 
sunflower and animal fat. For each 
fuel, MAN experts monitored en-
gine performance and measured 
exhaust emissions. For control 
purposes, the MAN single cylin-
der 1L32/44 test engine was also 
run on ordinary heavy fuel oil (HFO) 
and a low-sulphur fossil fuel, ma-
rine gas oil (MGO). In addition, to 
detect abnormal wear, the engine 
was subjected to 100-hour contin-
uous operation on each fuel. Tests 
were also run on an MAN 6L21/31 
engine at Fritzens in Austria, a 

ground-breaking, green power 
plant that runs on waste cooking 
oil (see DieselFacts 2007_2).

A clean sweep

The findings were positive. Sig-
nificantly, biofuels generate less 
CO

2 and considerably lower par-
ticle emissions than HFO, while 
emissions contain practically no 
sulphates due to biofuels’ negligi-
ble sulphur content. A lower heat 
content means that biofuels need 
to be used in slightly larger quanti-
ties to achieve the same output as 
HFO but, even taking this into ac-
count, emissions were still lower. 
What’s more, MAN research clear-
ly showed that large diesel engines 
could run on biofuels. In fact, en-
gine components examined after-
wards were actually cleaner after 
running on biofuels compared to 
HFO operation. In terms of per-
formance, palm oil and animal fat 
produced the best results.

The big picture

One big, unanswered question 
was the impact on climate change 
if every engine running on HFO 
switched to biofuels? Test results 
were fed into a series of complex 
simulations with the best-case 
scenario showing that if every HFO 
engine in shipping and stationary 
power generation was to run on 
palm oil from 2008 onwards, CO2 
emissions could be slashed by up 
to 60% by 2050. This would lead to 
a 30% reduction in climate change, 
depending on the palm oil’s origin 

as the lifecycle of biofuels has a 
surprising impact. For example, 
palm oil sourced from cleared rain-
forest causes emissions to rise 
dramatically, even more than if eve-
ry engine continued to run on HFO. 
Waste fat, with no additional envi-
ronmental cost to produce, would 
reduce emissions by up to 90%, 
but limited supplies rule this out as 
a large-scale, viable alternative.

A green light for biofuels

Overall, the study validated the use 
of biofuels, confirming that they 
reduce carbon and particle emis-
sions. Unlike more sensitive mo-
tor-vehicle engines, large medium-
speed diesel engines clearly do not 
require biofuels to be refined into 
biodiesel (aka FAME). However, if 
biofuels are genuinely to play a ma-
jor role in reducing emissions, cer-
tification is essential, guaranteeing 
the fuel’s source. 

Ultimately, uptake will be deter-
mined by market prices, compared 
to the cost of fossil fuels and emis-
sion certificates – which in turn will 
depend on political decisions.

A very valuable exercise 

These results will influence future 
product development at MAN Die-
sel & Turbo. 

As well as showing how robust 
MAN engines are, the BIOCLEAN 
study demonstrates our sound ba-
sis in scientific research. Projects 
such as this help us to further our 
existing expertise and maintain 
our position at the cutting edge of 
green technology. 

“BIOCLEAN was the first such 
comprehensive study to analyse, in 

depth, both the technical and eco-
logical aspects of the use of biofu-
els. Now that sustainability certifi-
cates for biofuels have become 
mandatory, at the moment at least 
in Europe, the way for a sustainable 
biofuel market is wide open,” said 
Claus Collin, Senior Sales Director 
Biofuel within MAN Diesel & Turbo 
Power Plant Division. 

Biofuel competence

As long ago as 1893, Rudolf Diesel used pure peanut oil to operate 
one of the first diesel engines. Some 100 years later, MAN Diesel 
& Turbo’s engineers rekindled the idea to use biofuel to drive large-
bore diesel engines and advanced the idea to that point that some 
35 power plants now generate power outputs between one and 
85 MW with biofuels since 2001. Market share has doubled in the 
last four years and, mostly within Europe, MAN Diesel & Turbo has 
gained experience with retrofitting and commissioning new engines. 
The range of biofuels covers crude vegetable oils, used cooking oil 
and waste fats. Some engines have clocked up to 40,000 of oper-
ating hours producing electrical power in base load and also in dy-
namic load profile.

Because of the growing biofuel market, international top manag-
ers and service engineers met in Augsburg, Germany for the annual 
Biofuel Summit 2010. This forum for the exchange of information 
between the Marine Low-Speed, Marine Medium-Speed and Power-
Plant business units as well the PrimeServ After-Sales unit was cre-
ated with the aim of further improving market development, globally 
and locally. The purpose of the annual event is to get an update on 
service experience, and strategic topics while creating a setting for 
networking and informal talks.

The cogeneration plant operated by Electrawinds Biomassa Mouscron SA at 
Mouscron, Belgium is powered by the most powerful engine in MAN Diesel & 
Turbo’s range, the 18 cylinder, vee configuration type 18V48/60 burning pre-
refined vegetable oils and organic fats. It powers a generator set producing 17.7 
MW electrical and providing a further 14 MW of thermal energy

The waste oil–burning MAN type 21/31, medium-speed engine and generator at a co-gen plant in Fritzens, Austria. The 
generator set supplies 1,130 kW of electrical power to the local grid and around 1,350 kW of heat for various processes at 
an adjacent sewage works



For further information

MAN Diesel & Turbo
Group Marketing 
dieselfacts@mandieselturbo.com 
www.mandieselturbo.com

 
See DieselFacts online  
with video clips at: 
www.mandieselturbo.com/dieselfacts

Publisher:  
Peter Dan Petersen 
Group Marketing 
MAN Diesel & Turbo

DIESELFACTS 4/2010

MAN Diesel & Turbo has announced 
plans to carry out full-scale ME-GI 
testing at the company’s Copenha-
gen test centre.

MAN Diesel & Turbo has decided 
to make a full-scale demonstration 
and performance verification test 
of the gas injection principle for all 
kinds of marine applications on its 
R&D research engine, which will be 
rebuilt as a 4T50ME-GI engine and 
ready to operate on natural gas 
around the turn of the year.

The announcement comes as 
the company sees significant op-
portunities arising for gas-fuelled 
tonnage as fuel prices rise and 
modern exhaust-emission limits 
tighten. Indeed, previous research 
indicates that the ME-GI engine, 
when combined with exhaust gas 
recirculation (EGR) and waste heat 
recovery (WHR) technologies, de-
livers significant reductions in CO2, 
NOX and SOx emissions fulfilling 
Tier-II and Tier-III regulations.

Development agreement

The test plan continues the mo-
mentum built up at a ceremony in 
Copenhagen in February of this 
year where MAN Diesel & Turbo 
signed a development agreement 
with Korea’s Daewoo Shipbuild-
ing & Marine Engineering Co., Ltd. 
(DSME) to jointly develop and ex-
ploit the adaptation of DSME’s 
high-pressure cryogenic gas-sup-
ply system for installation with the 
ME-GI engine.

MAN Diesel & Turbo sees the 
potential market for its ME-GI en-

gine extending from LNG carriers 
to LPG and other oceangoing ves-
sel segments such as container-
ships as well as ships plying a fixed 
trade. As such, MAN Diesel & Tur-
bo is ready with a highly efficient, 
propulsion-plant solution. 

The ME-GI engine is a gas-injec-
tion, dual-fuel, low-speed diesel en-
gine that, when acting as main pro-
pulsion in LNG carriers or any other 
type of merchant marine vessel, can 
burn gas or fuel oil port to port, de-
pending on the energy source avail-
able on board and dictated by rela-
tive cost and owner preference.

“Current market conditions are 
prompting an evaluation of the 
two-stroke gas engine,” said Søren 
H. Jensen, Vice President and 
Head of Research & Development, 
Marine Low-Speed, MAN Diesel & 
Turbo. “This is a significant step in 
the development of the ME-GI en-
gine and pertaining systems, which 
I expect to have a major impact on 
the market in the future. Indeed, 
there is already huge industry in-
terest in this kind of technology as 
operators look to control costs and 
emissions.”

He continued: “We see many 
new opportunities for the ME-GI’s 
increased flexibility and greater 
control within the LNG sector but 
also, and not least, generally with-
in marine transportation. With the 
addition of the ME-GI engine to 
our existing portfolio, MAN Diesel 
& Turbo now offers the two-stroke 
market’s most comprehensive ar-
ray of prime-mover solutions all the 
way up to 98-bore.”

The ME-GI engine

MAN B&W ME-GI two-stroke en-
gines possess economical and 
operational benefits compared to 
other, low-speed engine plants, ir-
respective of ship size. Based on 
the successful, electronically con-
trolled ME heavy-fuel-burning die-
sel engines, the ME-GI design ac-
commodates natural gas and liquid 
fuels. 

Dual-fuel operation requires the 
injection of both pilot fuel-oil and 
gas fuel into the engine’s combus-
tion chamber. This occurs via dif-
ferent types of valves arranged in 
the cylinder head. The ME-GI en-
gine head is fitted with two valves 
for gas injection and two for pilot 
fuel. The pilot-oil valve is a standard 
ME fuel-oil valve.

MAN B&W ME-C and ME-GI en-

gines are broadly similar and es-
sentially share the same efficiency, 
output and dimensions. In compar-
ison, the key components of the 
ME-GI engine are its modified ex-
haust receiver, its modified cylinder 
cover with gas-injection valves and 
gas-control block, an expanding 
top gallery platform, high-pressure 
fuel-supply pipes, and mounted 
gas-control units. 

ME-GI Gas Engine Readied for 
Full-Scale Test Programme
MAN Diesel & Turbo to provide venue for demonstration of gas principle in Copenhagen

Graphical rendering of the MAN B&W ME-GI engine, gas components in yellow

At the Copenhagen Test Centre, the R&D research engine will be rebuilt as a 4T50ME-GI engine and ready to operate on 
natural gas.


