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Following MAN Diesel’s 2008 cele-
bration of Rudolf Diesel’s 150th 
birthday, the Augsburg company has 
further cause to celebrate in 2009. 

In 1934, exactly 75 years ago, the 
leading designer and builder of 
large diesel and gas engines start-
ed to design and produce one of 
the most central technologies to 
the evolution of its current range 
of low-emission, high-efficiency 
power units – the exhaust-gas tur-
bocharger. 

“By providing additional air for 
combustion, turbochargers allow 
more fuel to be burnt and hence 
more power to be produced from 
a given size of engine,” notes Ralf 
Grosshauser, head of the MAN 
Diesel Turbocharger Business 

Unit. “At the same time the addi-
tional air promotes more complete 
combustion of the fuel and hence 
optimised exhaust emissions and 
better fuel consumption. Using its 
own state-of-the-art turbocharg-
ers on the latest MAN Diesel two- 
and four-stroke, low- and medium-
speed engines, a massive 300% 
increase in power can be achieved 
while also offering the best emis-
sion and fuel-consumption levels in 
the combustion-engine field. Low 
fuel-consumption translates into 
optimised greenhouse-gas emis-
sions in addition to compliance 
with the most stringent legislation 
for noxious exhaust emissions.” 

The turbocharger was the brain-
child of inventor Alfred Büchi, who 
was awarded a German patent for 

the idea of using exhaust-gas en-
ergy to drive a turbine sitting on the 
same rotating shaft as a compres-
sor wheel. The earliest turbocharg-
ers produced a very useful 40% in-
crease in engine power, prompting 
MAN Diesel to pioneer turbocharg-
ing on four-stroke engines in 1934. 

Typically for MAN Diesel, the 
company soon established itself 
as a technology leader and techni-
cal milestones followed at regular 
intervals. Among the most sig-
nificant was the 1940 adoption of 
plain bearings for the rotor shaft, 
located between the turbine and 
compressor wheels, i.e. “inboard” 
of them. Sooner or later, this pio-
neering feature that gives >>

Continued on page 2

The Danish maritime initiative, “The 
Green Ship of the Future”, has re-
ceived the International Environmen-
tal Award from the Sustainable Ship-
ping organisation for being the most 
environmentally friendly shipping 
initiative. Sustainable Shipping is a 
leading organisation that promotes 
sustainable use of the sea.

Among the judges was Dr. Simon 
Walmsley of the World Wildlife 
Fund (WWF), who said: “If we are 
to ensure the survival of our world 
then we must change the way we 
behave, and no industry can ne-
glect making such changes. The 
industries that rise to the chal-
lenge, and see that the climate 
threat offers them opportunities to 
modernise the way they run their 
businesses, will prosper.”

The A.P. Moller - Maersk Group, 
Odense Steel Shipyard, MAN Die-
sel and Aalborg Industries, estab-
lished the Green Ship of the Future 

project in 2008 with the primary 
objective of demonstrating and de-
veloping new, green technologies 
to achieve significant reductions 
of emissions. Today, the project 
has 15 partners including shipping 

companies, their suppliers, and 
several Danish universities includ-
ing the Technical University of Den-
mark. The challenge and objective 
of Green Ship of the Future is to 
cut industrial CO2 emissions >> 

Continued on page 3

Turbocharger Division 
Celebrates Anniversary
MAN Diesel Turbochargers round 75 years

Green Ship of the  
Future Under Full Sail
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optimum shaft support, durabil-
ity and ease of access to the tur-
bine and compressor wheels was 
adopted by all turbocharger man-
ufacturers instead of ball or roller 
bearings at the ends of the shaft, 
i.e. “outboard”. 

Further innovations followed. 
For example, in 1955 MAN Diesel 
began the development of high-
efficiency turbochargers with radial 

turbines and in 1992 adopted un-
cooled casings to greatly simplify 
turbocharger installation on the 
engine. 

Significantly, the 2001 introduc-
tion of a new axial turbocharger 
generation – the TCA series – and 
the 2004 introduction of the new 
radial TCR series were ideally 
timed to assist engines from MAN 
Diesel meet tightening emissions 
legislation, including the Interna-
tional Maritime Organisation IMO 

Tier II limits for oxides of nitrogen 
(NOx). Likewise, they continue to 
be a major factor in MAN Diesel’s 
response to the global warming 
challenge with improvements to 
fuel efficiency, i.e. reductions of 
carbon-dioxide emissions, the 
greenhouse gas. 

Finally, the very latest – and in-
creasingly popular – turbocharger 
technology from MAN Diesel is 
set to continue this pre-eminence 
in high-efficiency turbocharging. 
Again, it is ideally timed to meet a 
new era of low engine emissions 
and low fuel consumption.

The latest TCA and TCR turbo-
chargers with VTA “Variable Tur-
bine Area” employ a system of 
adjustable vanes upsteam of the 
turbocharger turbine that allows 
the amount of air compressed by 
the compressor wheel to be flex-
ibly varied. The so-called charge 
air can thus be more precisely 
matched to the quantity of fuel in-
jected and hence combustion op-
timised at all the engine’s operating 
speeds and loads. VTA’s variability 
exactly matches the flexibility of 
MAN Diesel’s electronically con-
trolled fuel-injection systems, e.g. 

common rail, and allows fuel con-
sumption and related emissions to 
be minimised while the engine’s 
ability to respond to load changes 
is greatly improved. Significantly, 
VTA technology can be both sup-
plied on new turbochargers or ret-
rofitted on units already in the field. 

Such a capability is, of course, 
extremely topical: in view of high 
fuel prices, ships are reducing 
speed to save money – so-called 
slow steaming. Grosshauser 
concludes: “Reducing a vessel’s 
speed by decreasing engine pow-
er below its design point will mean 
that although lower, fuel consump-
tion is not optimised at the new 

load-point. Likewise, emissions 
will be adversely affected. The 
correct procedure would be to 
rematch the turbocharger to the 
engine’s new operating profile, but 
this process then needs to be re-
versed if slow steaming is no long-
er desired for some reason. 

With our VTA technology, by 
contrast, the quality/efficiency of 
power produced by the engine can 
be optimised towards the amount 
of power needed by the ship. En-
suring efficient combustion of the 
fuel in this way further reduces fuel 
consumption and ensures compli-
ance with emission limits.” 

In 1955 MAN Diesel began development of high-efficiency turbochargers with 
radial turbines - seen here is the NR12 (left); Trendsetting from the first: MAN 
Diesel pioneered the use of inboard plain bearings to support the turbocharger 
rotor shaft. Today, all manufacturers use this design (right)

MAN Diesel introduced its advanced TCA axial turbocharger in 2001

Turbocharger Division Celebrates Anniversary

DMU scholarship recipients admiring the model of the very first diesel engine presented to the university’s engineering 
department by MAN Diesel

Many students from China’s third-
level maritime institutions join do-
mestic shipping companies, ship-
yards, marine design-institutes, port 
authorities and classification socie-
ties upon graduation. 

Of all such Chinese institutions, 
Dalian Maritime University (DMU) 
and Shanghai Maritime University 
(SMU) are generally considered 
the most prestigious with each 
sending about 1,000 graduates 
annually to sea.

As such, the Chinese maritime 
educational system is a good plat-
form to familiarise present/future 
decision-makers within the mari-
time industry with MAN Diesel and 
MAN Diesel PrimeServ, its after-
sales organisation. PrimeServ 
has therefore instigated the “MAN 

Diesel PrimeServ Scholarship Pro-
gramme” to annually sponsor four 

“outstanding students”, four stu-
dents with “limited financial means” 
and two teachers within the field of 
marine engineering.

To mark the new programme, 
SMU hosted a ceremony on June 
17th last where Tilo Heier, MAN 
Diesel Shanghai’s CFO, present-
ed certificates to the scholarship 
recipients for 2009. Also present 
were Joseph Tang, General Man-
ager of MAN Diesel Shanghai’s 
Dalian Branch, and Mr. Yang Yong 
Dong, MAN Diesel Shanghai Train-
ing Engineer.

The DMU ceremony was held 
on June 20th where H.J. Brenner, 
Managing Director of MAN Diesel 
Shanghai, presented the certifi-
cates. Joseph Tang was again in 

attendance, as befits the driving 
force behind the entire scholarship 
programme. 

Coincidentally, DMU also cele-
brated the 100th anniversary of its 
founding in June 2009. To mark 
this prestigious occasion, MAN 
Diesel’s Ole Grøne, Senior Vice 
President Marketing and Sales 
Low-Speed Engines, and H.J. 
Brenner presented a model of the 
first diesel engine to DMU.

DMU will also install a state-of-
the-art MAN B&W 5S35ME-B en-
gine on a test bed later this year 
in one of its laboratories, built to 
resemble a life-size engine room 
for student training. The university 
already operates an MAN B&W 
6S35MC main-engine aboard its 
own commercial training vessel. 

This combination of scholarship 
programme and exposure of stu-
dents to MAN Diesel two-stroke 
engines will provide invaluable 
support and practical experience 
at grass-roots level in China’s mar-
itime universities. 

PrimeServ Sponsors 
Chinese Scholarships

Singapore Gears Up 
for Opening
MAN Diesel PrimeServ’s spare-parts 
warehouse in Asia is set to open for 
business. 

The new facility in Singapore plans 
to deliver spare-parts directly to 
the local market with its large vol-
ume of marine traffic, numerous 
shipyards and bustling repair ac-
tivity. This will dispense with the 
need to dispatch parts to Asia 
from PrimeServ stocks in Europe. 
Key to this development is Prime-
Serv’s new SAP system that opens 
the possibility for driving its spare-
parts business from more than 
one location. 

PrimeServ has had a presence 
in Singapore for years and offers 
an experienced crew of superin-
tendent engineers and fitters. The 
workshop there has a large ma-
chine capacity and a full range of 

after-sales services for MAN Die-
sel engines. Parts to stock the Sin-
gapore facility are being sourced 
from all of PrimeServ’s headquar-
ters. The new facility will fill 10,000 
square metres and will hold around 
12,000 spare-parts in total.

Katrin Saady, PrimeServ’s Lo-
gistics Manager, is responsible 
for setting up the new warehouse. 
Having started by planning the 
warehouse’s inside layout and 
purchasing all necessary equip-
ment for running a modern stor-
age facility, she oversaw the com-
mencement of inbound operations, 
including the shipping of spare-
parts, back in July. Since then, 
Saady has been working hard to 
tie up loose ends up until the open-
ing in October, after which the Sin-
gapore warehouse has been fully 
functional.

Saady says: ”We started to re-
ceive the first spare-part ship-
ments around July 1st. At that 
stage, the cranes had still not been 
installed, which meant that we had 
to postpone the arrival of the heav-
iest parts until now. As of today, 
we have 10,000 of the 12,000 
spare-parts that we originally de-
cided to stock in Singapore on the 
premises. We started to despatch 
Danish orders on September 1st. 
The start-up has proceeded quite 
calmly, which in its own way is 
good as it has also acted as a final 
test of our systems and proce-
dures. We have now also received 
some German orders through the 
system and are therefore ready for 
the big move in.” Katrin Saady, MAN Diesel PrimeServ
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Energy producers rely on MAN Die-
sel’s flexible, eco-friendly engines.
Augsburg-based large-engine manu-
facturer MAN Diesel has won two or-
ders for its dual-fuel 51/60 DF engine 
in the power-plant sector. 

These dual-fuel engines, which 
can be operated both with gas and 
with liquid fuel, are being sent to 
Brazil and Australia. The 51/60DF 
was originally developed for use 
on liquid-gas tankers, where va-
porised gas from the loading tanks 
can simultaneously be used to 

drive the engine. The 51/60DF is 
now also increasingly conquering 
the power-plant sector, where it is 
primarily operated with gas.

MAN Diesel’s rapid delivery 
played a key role in the company 
being awarded the order. One en-
gine is going to Manaus, in Brazil, 
to replace a conventional power-
plant engine. It will be used in a 
base-load power plant, which 
generates electricity round the 
clock for the city of two million in-
habitants in Brazil’s rainforest. “Our 
customer, the independent energy 

producer Breitener, was faced with 
the question of repairing or replac-
ing the engine. Given the fact that 
the power plant is to be switched 
over to gas power in the medium 
term for environmental reasons 
anyway, the decision in favour of 
the 51/60DF was self-evident,” 
explains Dr. Tilman Tütken, Vice 
President Sales Europe & Brazil 
in the Power Plants Business Unit. 
The customer was also satisfied by 
MAN Diesel’s service portfolio. In 
the autumn of 2008, MAN Diesel 
PrimeServ, MAN Diesel’s after-

sales organisation, set up a service 
office in Manaus.

The quality and flexibility of the 
51/60DF are also in demand in 
the Australian Outback. The first 
natural gas power plant to be op-
erated exclusively with dual-fuel 
engines from MAN Diesel is being 
built in Owen Springs. Originally, 
only two 51/60DF engines were 
to supply Alice Springs, a mere 
25 kilometres away, however the 
order has now been increased to 
three engines. The power plant’s 
energy output will consequently 

rise from an initial 22 MW to 33 
MW. Niel Halvorsen, General Man-
ager, Projects at MAN Diesel Aus-
tralia, sees benefits in the engines’ 
environmentally friendly operation: 

“The power plant in Owen Springs 
can produce energy with superla-
tive efficiency – thanks to our en-
gines – and keep its emissions low.” 
The customer is the Power and 
Water Corporation of Australia’s 
Northern Territory. The first two 
generators will come on stream 
by August 2010, with the third unit 
soon after, in October 2010.

When used in power plants, the 
51/60DF is primarily operated with 
gas. Its flexibility as regards other 
fuels, however, is one of the key 
buying arguments for customers. 
In the event of problems with the 
gas infrastructure, the engine can 
be easily switched over to another 
fuel. 

MAN Diesel is involved in the following Green Ship projects:
   The development, installation and full-scale testing of a scrub-

ber system that removes SOx and solid particles from exhaust 
gas. With this technology, it is possible to remove up to 90% of 
all SOx emissions

   The development and testing of an Exhaust Gas Recirculation 
(EGR) system. The EGR system will be fitted in an engine room 
and integrated with other, auxiliary systems, leading to a poten-
tial NOx reduction of 80%. The full-scale verification test is to be 
carried out on the container vessel “Alexander Maersk” by the 
end of 2009. A prototype of the EGR system has been set up 
on the 7-MW, HFO-burning research engine at MAN Diesel in 
Copenhagen

   The development of Waste Heat Recovery (WHR) systems, us-
ing exhaust-gas waste heat to heat up steam for a turbo gen-
erator. This project also includes design studies for the installa-
tion of a new exhaust gas boiler, steam and power turbines on 
a suitable APMM vessel. The potential for a 20% reduction in 
CO2 with a new optimised WHR system exists.Many of the Green Ship of the Future projects are tested at MAN Diesel’s test 

centre in Copenhagen

Green Ship of the Future Under Full Sail 

Continued from front page 

by 30%, and oxides of nitrogen 
and sulphur by 90%. The initia-
tive uses a mixture of both existing 
and new technologies to achieve 
its aims. 

Thomas S. Knudsen, Head of 
the MAN Diesel Low-Speed Busi-
ness Unit said: “Shipping is an en-
vironmentally friendly form of 
transport but, with Green Ship of 
the Future, we are making an extra 
effort to protect the Earth’s climate 
and environment. We want to play 
our part in designing environmen-
tally responsible products that 
minimise emissions. In that re-
spect, the Green Ship of the Future 
project is a meeting of equal 
minds.” 

Dual-Fuel Engine 51/60DF 
Steps up role in power-plant sector

The first production 51/60DF dual-fuel engines completed their Factory Acceptance Testing at the MAN Diesel works in Augsburg, Germany towards the end of 2008
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MAN Diesel’s Turbocharger Business 
Unit has announced the introduction 
of a new product to extend its exist-
ing TCA range of axial turbochargers. 

The TCA33 has been specifically 
designed to meet the needs of 
the MAN Diesel V28/33D engine, 
based on two turbochargers being 
fitted. The project was launched 
in mid-2008 and the first phase 
is now complete, with prototypes 
being delivered. One turbocharger 
will commence rig testing in Augs-
burg immediately and two further 
units will be shipped to the MAN 
Diesel facility in St. Nazaire, for 
concurrent on-engine trial. 

The new TCA33 will be the small-
est in the axial range and draws 
on proven technology from both 
the existing TCR and TCA prod-
uct series. The concept was for a 
single frame size to be used on all 
12V, 16V and 20V28/33D engines, 
thus making interfaces common 
across the engine range. Emanuel 
Bölt, Project Manager for the tur-
bocharger, explains that “The ar-
rangement allows installation to 
be standardised but performance 
and efficiency have not been com-
promised to achieve this. Casings 
have been designed to accept two 
rotor capacities and a range of 
compressor wheels and matching 

components are available to suit 
different engine powers.” 

The compressor side of the 
TCA33 is mainly derived from the 
TCR series and shares the same 
shaft fixing arrangement. New 
compressor wheels have been 

developed to deliver the 5.2 pres-
sure ratio requirements necessary 
for engines to meet IMO Tier II 
emission limits. MAN Diesel has 
also introduced new concepts in 
response to these pressure ratio 
demands, which are driven by the 
increased use of Miller timing. As 
Emanuel Bölt points out, “Even 
with specific compressor wheel 
designs, high pressure ratios still 
result in high air discharge tem-
peratures and increased material 
temperatures in the compressor 
wheel itself. Creep life is an impor-
tant operational factor and the use 
of titanium would introduce unac-
ceptable costs and other technical 
disadvantages. We therefore de-
cided that an innovative approach 
was required to limit compressor 
wheel temperatures and maintain 
operating lives with aluminium 
wheels.” The new system devel-

oped by MAN Diesel incorporates 
water cooling in the region of the 
sealing plate behind the compres-
sor wheel, this having been prov-
en to control temperatures in the 
compressor wheel backface. The 
water system itself is integrated 
with the engine and complexity 
is therefore minimised. Leakage 
channels are included in the de-
sign to remove any possibility of 
cross-contamination between air, 
water and oil systems.

The turbine side of the TCA33 
has features in common with the 
other TCA turbochargers but with 
further consideration being given 
to close integration with the V28/33 
engine. The angled turbine inlet 
casings are designed to match the 
engine exhaust, both in terms of 
physical interfaces and gas flow 
optimisation. Each turbocharger 
uses the same inlet casing, which 

is simply re-phased to the oppo-
site angle. The turbine outlet cas-
ing is also of new design, resulting 
from the requirement for the en-
gine package to fit compact ship 
engine rooms. The solution was 
to adjust the rectangular profile of 
the TCA outlet casing, reducing its 
width, and then provide a direct 
connection to the round exhaust 
system. Through detailed analysis 
and design, this was achieved with 
very low pressure losses in the 
connection itself and in the down-
stream exhaust duct.

To allow flexibility of installation, 
the gas outlet casing can be in-
dexed by 15 degree angle incre-
ments. The compressor casing 
can be adjusted to any angle and 
shares its clamping arrangement 
with the TCR series. Bearings are 
common with the latest develop-
ments of the TCA except that the 
thrust bearing is located inboard of 
the journal bearings, this providing 
benefits in rotor-dynamic perform-
ance. MAN Diesel supplies its own 
air filter silencers and a variety of 
different air inlet casings are avail-
able for the TCA33, optimised for 
flow capacity and noise levels 
whilst still designed for compact 
installation.

Although developed specifi-
cally for the V28/33D engine, MAN 
Diesel anticipates the potential for 
other applications in the future. 

“Our primary requirement has been 
to achieve the best turbocharging 
solution for our new range of en-
gines” says Jörg Albrecht, Senior 
Manager “but there are other mar-
keting possibilities for the TCA33 
on engine in the output range from 
3,000 kW up to 5,000 kW, poten-
tially with other engine builders. 
The product is suitable for sequen-
tial turbocharging applications and 
has been designed to allow vari-
able turbine area (VTA) hardware 
to be added. This will allow greater 
flexibility for its use on other en-
gines.”

MAN Diesel sees the TCA33 as 
a leading example of the benefits 
of integrated design, where the re-
quirements of the engine, the in-
stallations and the turbocharger 
have been considered in total. The 
priority is now to achieve compre-
hensive validation of the turbo-
charger, both in the test rig and on 
the laboratory engine, prior to field 
testing on the V28/33D and, ulti-
mately, production release. 

MAN Diesel Adds New  
TCA Turbocharger to Range
TCA33 Provides Turbocharging Solution for V28/33D Engine

MAN Diesel’s TCA33 turbocharger

The MAN Diesel V28/33D engine

See DieselFacts online at: 
www.mandiesel.com/dieselfacts
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The Humid Air Motor (HAM) is an in-
novative and environmentally friend-
ly system that significantly reduces 
nitrogen-oxide (NOx) emissions from 
diesel engines.

PrimeServ France has gained a lot 
of experience recently with HAM 
retrofits. These include the HAM 
system installed on four 12 PC2.6 
Pielstick engines on the “Mariella” 
(a Viking Line’s vessel sailing in 
the Baltic) and the installation of a 
HAM system on one 18 PC3 Piel-
stick genset at a Corsica power 
plant operated by Electricité De 
France, the French electricity gen-
eration and distribution company. 

Most recently, PrimeServ France 
has retrofitted a HAM system to a 
12 PC4.2 engine for a base-load 
power plant located in Ryotsu 
on the Japanese island of Sado. 
The plant is equipped with nine 
four-stroke engines, including one  
12 PC4 and five 18 PC2.5 Pielstick 
engines.

Due to the plant being located 
on the coast, the HAM system 
uses seawater exclusively. In close 
co-operation with Diesel United, 
the oldest MAN Diesel licensee, 
PrimeServ France took advantage 
of the main overhaul to install the 
HAM system on the 12 PC4 en-
gine. This installation is the first 
HAM application on such a type 
of engine.

The HAM vessel and catch 
tank were delivered by PrimeServ 
France. Diesel United provided 

other components such as pumps, 
heat exchanger, pipes, filters, and 
control-system software accord-
ing to PrimeServ specifications.

Due to the use of seawater in 
the system, all components are 
made of 316L stainless steel and 
composite materials. At the end 
of March 2009, PrimeServ France 
attended on-site for two weeks to 
supervise start-up and commis-
sioning, and to give general advice.

In order to operate the HAM sys-
tem during running-in, the engine’s 
air coolers were removed. Most 
adjustments of the HAM system 
can be carried out before starting 
the engine, such as the catch-tank 
filling process and starting the 
seawater flow in the HAM loop. 

The most complex issues were the 
respective adjustments of the tank 
level and the salinity PIDs inside 
the catch tank. The filling-flow of 
the catch tank and the bleed-off 
flow are related to seawater level 
and seawater conductivity inside 
the HAM loop. The setting level 
of salinity is regulated in the HAM 
loop through seawater tempera-
ture and conductivity measure-
ments. This setting is 1.5 - 2 times 
the seawater salt content.

The combination of main over-
haul, HAM installation, starting and 
commissioning resulted in the en-
gine being out of commission for 
a total of eight weeks. The genset 
was successfully commissioned 
on March 30th of this year and 

since then has run on base-load 
operation successfully.

Humid Air Motor technology

H
2O versus NOx. It is well known 

that the cooling effect of water can 
prevent NOx formation during the 

diesel engine combustion-process. 
Well-proven methods that employ 
water to reduce NOx include fuel-
water emulsification and the hu-
midification of inlet air (the HAM 
principle). 

View of the HAM vessel (humidification tower) Main screen display of the PLC

The Environmentally Friendly  
Humid Air Motor System

HAM principle

Over 90% of NOx formations are produced by the highest gas-
temperature reached in the injector sprays during the combustion 
phase. The principle of HAM is to humidify the inlet air in order to 
lower these temperature peaks. The HAM-system humidifier pro-
duces saturated air to achieve this.

The ability of water to decrease the formation of NOx is exploited in 
the same way as fuel-water emulsification, but the quantity of water 
added is much higher and the heat required for water evaporation 
is taken from the compressed air after the turbocharger or other 
engine-related heat sources.

HAM system benefits

MAN Diesel PrimeServ is address-
ing the present decline in the world 
economy and maritime shipping by 
introducing a financial product to 
help its customers invest in retrofit 
technology. 

The ‘Trident’ package aims to sup-
port shipowners looking to cut 
expenses by employing particular 
retrofit solutions. The first retrofits 
are:

   Alpha Lubricator – reduces cyl-
inder-oil feed-rates by 20-30%

   Turbocharger cut-out – im-
proves main-engine perform-
ance during low-load operation 

   Blending on board – blends 
additives into system oil for use 
as cylinder oil

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

The investment required to pur-

chase these retrofit solutions is 
relatively low compared to the re-
sultant savings, and the pay-back 
period is two years or less. 

New thinking

The new financing scheme is di-
rectly linked to the two-year pay-
back period, such that payment is 
spread out over the pay-back pe-
riod and balanced by the savings 
created by the retrofit itself. Prime-
Serv sees this distributed payment 
model as an incentive that will draw 
attention to its retrofit solutions.

As such, Trident offers fund-
ing through bank-to-bank financ-
ing using a letter of credit with 
deferred payment and standard 
documentation.

Otto Winkel, Senior Vice Presi-
dent, MAN Diesel PrimeServ, Co-
penhagen states: ”The PrimeServ 
Trident package represents a non-
cash investment and is a standard 
bank product that we are con-

vinced will appeal to many ship-
owners. We have pinpointed es-
sential, environmentally friendly 
retrofits where the opportunity for 
reducing running expenses is 
great, and believe that it will appeal 
to many of the potential 4-5,000 
shipowners globally that can ben-
efit from this package. We look for-
ward to adding more retrofit solu-
tions in the future.” 

MAN Diesel Introduces PrimeServ Trident
Unique package facilitates retrofit financing in difficult market 

Otto Winkel, Senior Vice President, MAN Diesel PrimeServ

Trident customer benefits

MAN Diesel is confident in Tri-
dent due to:

   no tie-up of cash and a 
short pay-back period

   competitive interest rates 
and costs 

   an alternative source of 
funding at attractive rates 
in a market where invest-
ment funds are scarce

   simple and standard docu-
mentation

   NOx reduction of up to 65%
   Reduced lubricating-oil con-

sumption
   No turbine cleaning required
   Lower maintenance and op-

eration costs
   Safe and environmentally 

friendly process

   Potential for part-load opera-
tion

   “Lighter” system
   No fuel quality limitation
   No additional reducing agent 

(uses seawater only), but 
water-decalcification agent 
necessary.
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PrimeServ Los Angeles  
Welcomes Customers Home
Portrait of PrimeServ LA making its own luck in dynamic Californian economy

California’s Laguna Beach is sup-
posed to be relaxing but, today, the 
car horns are inordinately loud. Sub-
sequent investigation reveals that 
drivers are merely showing their 
support for the placard-wielding 
group campaigning for the legalisa-
tion of marijuana. 

It’s for reasons like this that non-
Californians humorously call the 
place La-la land, a place where 
flights of fancy are the norm. But 
there’s nothing fanciful about the 
place’s economy. Despite current 
budgetary woes, California is re-
sponsible for 13% of the United 
States’ gross domestic product, 
an incredible $1.812 trillion (2007). 
In all this, the adjacent ports of Los 
Angeles and Long Beach, the big-
gest in the US, act as prime trading 
channels for the Californian econo-
my. It’s no surprise then that MAN 
Diesel PrimeServ has established 
a service centre locally.

Its Director is Frank Hansen, a 
personable, 39-year-old Dane 
from the small island of Fanø, now 
living a mile from the sea with his 
family in Torrance, close to work. A 
marine engineer by trade, Hansen 
sailed for TORM, the Danish ship-
ping company, and worked abroad 
during the ‘90s in Japan and 
Shanghai, where he met some 
MAN Diesel engineers whose 
work caught his interest. He sub-
sequently started work for MAN 
Diesel’s technical service in 1998 
in Copenhagen. After occupying 
several management positions for 
the company in Singapore, he was 
asked to start up a service hub on 
the US west coast in 2006 by Poul 
Korsgaard, President of MAN Die-
sel, North America.

That same year, he arrived in Los 
Angeles on August 1st and started 
hiring fitters and superintendents. 
PrimeServ LA’s grand opening 
took place in 2007 with some 15 
employees, a figure that has since 
increased to 25. 

Whistles and bells

The PrimeServ Los Angeles facil-
ity is based in Carson, south of 
downtown and a few miles east of 
the twin ports. It totals some 1,600 
square metres, including work-
shop and office areas, and offers 
every service needed in connec-
tion with the repair and mainte-
nance of two- and four-stroke 
engines as well as turbochargers. 
Hansen says: “Basically, we cover 
the full scope of what’s required in 
this field. We have a fully equipped 
workshop with all whistles and 
bells, including state-of-the-art 
balancing equipment, and turbo-

charger equipment from the larg-
est to the smallest tools needed for 
the job. We also have a fuel-pump 
workshop, welding and heat-treat-
ment divisions, and we recondition 
valves and seats.” 

Los Angeles was chosen as a 
PrimeServ location because Long 
Beach and Los Angeles combined 
form the world’s fifth-biggest con-
tainer harbour and constitute an 
after-sales market of great poten-
tial. PrimeServ LA’s superintend-
ent engineers frequently make the 
short journey there to troubleshoot 
and oversee large repair jobs on 
MAN Diesel two- and four-stroke 
diesel engines and turbochargers, 
but also travel the length of the 
west coast when required. 

Local strategy

PrimeServ LA follows a clear, de-
fined strategy and its market can 
be divided into three segments: 
the local, domestic shipping mar-
ket; the international shipping mar-
ket; and land-based opportunities 
such as gas-transport engines and 

Mexican power-plants. Hansen 
states: “Our most important mar-
ket today is the domestic, west-
coast market. Our clients in this 
segment include such well-known 
names as Horizon Lines, Matson 
Navigation Company, Chevron 
Shipping and Polar Tankers. It’s vi-
tal for us to give them an excellent 
service and we use a great part of 
our time supporting them.”

Tough nut

LA is a turn-around point for inter-
national container vessels com-
ing from the Far East to the US 
west coast where a typical vessel  
offloads its cargo before heading 
home. This entire operation typi-
cally involves a port stay of 36 to 
72 hours in LA, creating a vital win-
dow of opportunity for PrimeServ 
to carry out routine maintenance. 

However, this market is prov-
ing to be a tough nut to crack as 
some (international) ship owners 
appear to have a misconception 
that it’s difficult to do maintenance 
work on board ships docked in the 

States. Hansen is actively seeking 
to change this and says: “This is 
one of our main hurdles – it’s a 
mindset we’re trying to break up. 
There has been a perception that 

it’s not interesting for shipping 
owners or managers to repair 
vessels’ engines in the US as you 
don’t want to involve yourself with 
the US coastguard, the port au-

Frank Hansen, Director of PrimeServ Los Angeles

Cover Story

PrimeServ LA is situated in Carson, south of downtown Los Angeles and just a few miles from the neighbouring ports of Los Angeles and Long Beach
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thorities or port-state controls.” As 
a result, many shipowners try to 
just get in and out of the country 
as fast as possible and are wary 
of red tape. He continues: “We 
have to show them that we can 
carry out maintenance within the 
36 – 72-hour window, a period of 
time that allows us the leeway to 
deal with any ‘surprises’, without 
jeopardising schedules.” In rela-
tion to American bureaucracy, the 
Dane is also at pains to point out 
that PrimeServ is only too happy to 
take care of any paperwork or per-
mits required by the local authori-
ties, an offer that is sure to attract 
interest.

Besides the domestic and inter-
national shipping markets, Frank 
Hansen sees an opportunity to 
develop the land-based market 
that includes US gas transport 
and power plants in both the US 
and Mexico, although getting parts 
across the Mexican border can 
sometimes be problematic. He 
says: “Gas is a huge commodity 
in California. They use engines to 
drive gas from the ground up to 
power stations and supply units, 

which are often equipped with 
MAN chargers, and we are con-
stantly working on getting a bigger 
share in that segment.”

Life’s a beach

The Californian lifestyle is very 
much an outdoor one with the sun-
ny climate and attractive beaches 
forming a potent combination. Salt 
Creek Beach Park, located in Or-
ange County, is a case in point. 

A long beach with perfect sand, 
Salt Creek has a large car park 
to accommodate the hoards of 
sailors, canoeists, surfers, body-
boarders, swimmers, paddlers, 
volleyballers and sunbathers that 
frequent it year round. The general 

area around the beach is immacu-
lately landscaped with dozens of 
elegant palm trees, showers to 
wash off the sea’s salt, and even 
public barbeque facilities, which 
are popular for birthday and other 
celebrations. 

Little wonder then that Cali-
fornian emission regulations are 
some of the toughest in the busi-
ness to protect this natural wealth. 
In a sign of the dynamic thinking 
that Hansen promotes at his serv-
ice centre, his crew has started a 
nice line in Alpha Lubricator retro-
fits that doesn’t interfere with ship 
availability. By performing the on-
board work during normal work-
ing hours and over the course of a 

number of visits to LA, the retrofit 
can be offered at a relatively low 
cost, a very convenient arrange-
ment that has proven popular to 
date.

A world-class service

Hansen is passionate about cus-
tomer service and becomes very 
animated when talking about how 
important it is for PrimeServ LA 
to deliver a great level of service 
to their customers, a point he 
stresses several times during the 
interview. 

He says: “We take very good 
care of our customers. This is 
where we really are trying to set 
ourselves apart from our competi-
tors on the west coast, that we re-
ally put an effort into providing a 
world-class service, to make sure 
that shipowners on the west coast 
know that if they need any infor-
mation on MAN Diesel engines, 
that PrimeServ LA is the office to 
contact. 

As things stand, Frank Hansen 
spends most of his time on busi-
ness development and maintaining 
relationships with existing custom-
ers to ensure they get the support 
and service they need. 

He emphasises that shipown-
ers should know that PrimeServ 
will never leave them on their own, 
but that they will get the service 
centre’s full support when they 
come to LA. He continues: “Even 
when their vessel has left shore, 
we follow up on it to make sure 
everything is as it should be. It’s 
vital that we are very transparent 
in our business with the local mar-
ket, and we put a lot of effort and 
energy into doing just that.”

The result of this drive for 
transparency has, since 2006, 
produced positive results as evi-
denced by the growth in personnel 
and the positive customer-feed-
back Los Angeles has received. 
He describes the entire LA organi-
sation as a dynamic one where 
existing customers are contacted 
regularly, often daily, and everyone 
works towards a common goal. 

Elements of this strategy include 
using port intelligence to find po-
tential customers and taking ad-
vantage of MAN Diesel’s global 
network wherever possible. 

In this respect, Hansen says 
that MAN Diesel’s well-known, glo-
bal brand can help when looking 
for new customers, but he warns 
against complacency: “It’s not 
enough to be known and to hope 
for the best – what do you want to 
be known for? You want to be dy-
namic, innovative and see the busi-
ness from the customer’s point of 
view. That’s what drives the busi-
ness at the end of the day.”

The key

Frank Hansen is in no doubt but 
that the key to PrimeServ LA’s 
success is predominantly down 
to the innovation of its team of 
superintendents and managers. 
He stresses again how PrimeServ 
LA is constantly looking for new 
ideas to provide an even better 
service. “We listen to our custom-
ers, and use a lot of time under-
standing them, evolving with the 
market and making new strategies 
in downturns, such as that we are 
experiencing now. We work with 
the market, are a part of it, and are 
ready to change focus and strat-
egy – even overnight if required.”

Epilogue

Afterwards, travelling south by 
train from Union Station, the initial 
track-side vista is a low-rise hive of 
industry. There’s all kinds of activi-
ty from recycling plants, haulage 
companies, freight wagons and 
lumber yards. There’s even ‘nod-
ding donkeys’ sucking oil from the 
ground, drop by precious drop. 
The name of the first stop out of 
Union Station seems to be repre-
sentative of the Greater Los Ange-
les area as a whole: Commerce 
City. For whatever you think of LA, 
there’s no doubt but that it’s a 
great, dynamic place to practice 
commerce. No wonder PrimeServ 
feels so at home. 

PrimeServ LA is situated in Carson, south of downtown Los Angeles and just a few miles from the neighbouring ports of Los Angeles and Long Beach
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Hangzhou ZhongGao Engine Co. 
(ZGPT) held a ceremony recently to 
celebrate both the delivery of its first 
licence-built MAN Diesel 9L32/40 
engine and the official inauguration 
of production at the Hangzhou plant.

ZGPT’s Honoured President, Shi 
QingZhe, lead celebrations at the 
company’s modern plant, located 
southwest of Shanghai in the prov-
ince of Zhejiang and capable of 
producing diesel engines of up to 
4,500 kW. Invited guests included 
representatives from the shipping 
community as well as suppliers, 
contractors and government offi-
cials. MAN Diesel was represented 
by Hans J. Brenner, Managing Di-
rector of MAN Diesel Shanghai.

China is one of the world’s big-
gest shipbuilding nations and 
builds a high percentage of its 
ships in Zhejiang province. MAN 
Diesel’s partnership with ZGPT 
to build medium-speed propul-
sion engines under licence stems 
from its policy that engines for ship 
propulsion should be produced as 
close as possible to where the 
ships are built. Indeed, ZGPT’s lo-
cation in Zhejiang province is ideal 
for serving the many shipyards 

along the local coast line and 
neighbouring Zhoushan Islands.

Hans J. Brenner said: “MAN 
Diesel is proud to have Hangzhou 
ZhongGao as a partner and a 
member of our worldwide license 
network. President Shi has invest-
ed much effort, dedication and 
ambition into this project and we 
are very happy to see the project 
deliver. While the worldwide eco-
nomic crisis has currently damp-
ened shipbuilding activity, I am 
confident that China will overcome 
this crisis. I believe that shipbuild-
ing in China has a bright future and 
that ZGPT will have great opportu-
nities in the near future. MAN Die-
sel wishes Hangzhou Zhonggao 
the very best of success, prosper-
ity and luck, and assures its full 
support.”

Established in April 2005, ZGPT 
is situated in the Hangzhou Eco-
nomic and Technological Develop-
ment Zone. With a floor area of 
50,400 square metres, it is one of 
the key industrial assets within 
Zhejiang Province. ZGPT signed a 
licence agreement with MAN Die-
sel in 2006 to produce the com-
pany’s engines up to 32-bore. 

ZGPT’s First Licence-Built 9L32/40
Forward-looking Chinese company also inaugurates production plant

The MAN Diesel 9L32/40 engine at ZGPT – the company also has another three such engines on its production line in vari-
ous stages of completion

Retrofit Solution. To meet growing 
demands for running large container 
vessels at varying loads, MAN Diesel 
has developed a turbocharger cut-
out system that improves main en-
gine performance at low loads. 

MAN Diesel’s turbocharger cut-
out system lowers main engine 
fuel oil consumption and improves 
performance during low-load op-
eration. The system includes two 
pneumatically operated cut-out 
valves placed at the turbine inlet 
and compressor outlet.

Quick installation

Installation of the turbocharger 
cut-out system requires little time 
and MAN Diesel PrimeServ re-
ports that with the right planning, 
off-hire can be avoided. Installa-
tion can be carried out by a MAN 
PrimeServ installation team during 
a voyage.

When cutting out one turbo-
charger, the remaining turbo-
chargers will get all the exhaust 
gas power. This means that at a 
given engine load, the remaining 
turbochargers will operate at a 
significantly higher load than in the 
case where all turbochargers are 

available.
As a consequence, a 100% en-

gine load is no longer possible. The 
recommendable maximum engine 
load is 70% with one out of four 
turbochargers cut out, and 65% 
with one out of three turbocharg-
ers cut out. Should one out of two 
turbochargers become relevant for 
continuous running, the maximum 
recommended load is 35%.

The scavenge air pressure in-

creases as the remaining turbo-
chargers work at a very high rela-
tive load, and one turbine inlet is 
blocked. The remaining compres-
sors simply cannot push the air 
through the engine, as the total 
available turbine exhaust flow area 
is reduced. This leads to a higher 
compression pressure and a high-
er maximum pressure as well.

For conventional engines, ret-
rofitting the turbocharger cut-out 

system will provide SFOC benefits.
For electronically controlled en-

gines, a separate engine running 
mode is part of the cut-out sys-
tem, enabling even bigger SFOC 
benefits. These bigger SFOC ben-
efits result from the utilisation of 
changed fuel injection and exhaust 
valve timing.

MAN Diesel has requested the 
approved governor manufactur-
ers to implement an independent 
running mode (VIT function) in the 
governor. Conventional engines 
with updated governors offering 
this flexibility can therefore also ob-
tain part of the extra mode SFOC 
benefits.

Finally, it should be mentioned 

that owing to the increase in the 
scavenge air pressure, the auxilia-
ry blowers start running at a lower 
load. The significant consumption 
of electrical power can therefore 
be added to the SFOC benefits 
described above. Typically, this 
corresponds to approximately 2-3 
g/kWh. 

For retrofit, several ways of  
handling the IMO certification exist. 
MAN Diesel can assist to the ex-
tent required. For new engines, 
emission measurements and IMO 
certification are significantly less 
complicated, and should be in-
cluded in the shop test running. 

Turbocharger Cut-Out System  
Benefits Engine Performance

Part load SFOC based on MC-C Part load SFOC based on ME-C with separate cut-out-mode
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In response to the market demand for 
very large CP propellers up to and be-
yond 30,000 kW and with diameters 
over 8 metres, MAN Diesel is expand-
ing its propeller portfolio to add two 
new propeller hub-sizes – VBS2080 
and VBS2240 (2080 mm and 2240 
mm hub diameters respectively).

These propeller sizes are typically 
destined for ConRo vessels, shut-
tle tankers and special vessels with 
high ice classes, and powered by 
MAN B&W two-stroke MC-C or 
ME-C main engines that directly 
drive a CP propeller. 

Potential for greater efficiency

As the potential for improving pro-
peller propulsive efficiency aft-ship 
optimisation is far greater than that 
for improving diesel-engine fuel-oil 
economy, MAN Diesel has devot-
ed more resources to its CP pro-
peller programme and associated 
aft-ship systems in recent years, 
with the aim of improving total pro-
pulsive efficiency by 8-10% within 
the next 3-5 years.

Backed up by industry demand, 
MAN Diesel focuses on low en-
vironmental impact and optimal 
fuel-oil consumption. While these 
two factors can play against each 
other in diesel-engine design, they 
go hand-in-hand with propellers 
since an increase in propeller ef-
ficiency results in lower propulsion 
power and fewer emissions.

Where the correct approach to 
the vessel-design process is tak-
en and MAN Diesel are involved 
at an early stage in propeller and 
aft-ship optimisation, propeller ef-
ficiency improvements and bol-
lard-pull increases of (respectively) 
5-7% and 8-12% can be attained 
compared to a standard, conven-
tional, CP propeller solution. Such 
solutions offer even greater poten-
tial in retrofit projects where fuel-
consumption reductions of up to 
12.5% have been reported.

Alpha characteristics

The new Alpha propeller hubs, like 
the smaller, well-proven ones, fo-
cus on reliability, low wear-rates 
and service-friendliness as they 
are serviceable from the aft-end, 
with no dismantling required. 

The Alpha propeller series is 

also the first CP market series 
where both the stern-tube system 
and propeller hub can operate on 
biodegradable oil, eliminating any 
risk to the environment and guar-
anteeing internal propeller lubrica-
tion, even in the event of seawater 
contamination.

Programme history

MAN Diesel has produced Alpha 
Controllable Pitch propellers for 
over 100 years and received its 
first patent in 1903. In the early 
‘90s, MAN Diesel expanded its 
propeller programme to cover the 
power-range of all medium-speed, 

four-stroke engines. As a result, 
the competitive Alpha CP propeller 
programme is the leading brand in 
today’s merchant-marine segment 
with an unrivalled technical know-
how. To date, over 7,000 Alpha 
propellers have entered service. 

MAN Diesel CP propellers pictured on the production line in Frederikshavn, Denmark

Market Demand Prompts CP  
Propeller Portfolio Expansion
Alpha propellers offer greater propulsion efficiency



PAGE 10 DIESELFACTS 3/2009

Scrubber Leads Green Technology Wave
Shipping company adapts MAN B&W 9L60MC-C engine for cleaner running

MAN Diesel’s test with a scrubber 
aboard a DFDS vessel has demon-
strated the technology’s significant, 
environmentally friendly possibili-
ties. Tests have shown that reduc-
tions of up to 98% of sulphur oxides 
and 80% of particle emissions from 
a ship’s exhaust-gases are possible.

Development engineers from 
MAN Diesel now know the DFDS 
ro/ro cargo ship “Tor Ficaria” and 
its 20,000-kW main-engine like 
the backs of their hands. They re-
cently equipped the ship with the 
environmental world’s equivalent 
of a front-page scoop: the largest, 
maritime scrubber plant!

The scrubber, developed by Aal-
borg Industries in cooperation with 
MAN Diesel, is to be tested and 
evaluated aboard the Tor Ficaria as 
it sails the route between Gothen-
burg and Immingham, England in 
the months ahead. 

Niels Smedegaard, DFDS Ex-
ecutive Director, is enthusiastic 
about the project. He says: “We 
are a Northern European cargo 
and passenger line and have 
many ships sailing in coastal areas. 
Therefore, we are very interested 
in supporting the development of 
technologies that promote cleaner 
air and a better climate. We hope 
that the scrubber technology will 
not only meet the new environ-
mental legislation covering, among 
other things, SO

x levels, but that it 
will also go a lot further and greatly 
reduce particles. This is not only 
beneficial for the environment, it 
will also safeguard the future of 
maritime cargo-transport.”

In short, the scrubber cleans ex-
haust gases from the ship’s main-
engine by “washing” the gas with 
water (either sea water or fresh wa-

ter that has had sodium hydroxide 
added). The injected water reacts 
with and neutralises the sulphur 
oxides (SOx) in the exhaust gas, in 
this way significantly reducing the 
emission of sulphur dioxide and 
particles. 

The exhaust-gas scrubber is one 
of several technologies that can be 
expected to attract great interest 

from shipowners on account of 
their desire to achieve safe, reliable 
and economical operation of their 
ships while, simultaneously, meet-
ing the official environmental regu-
lations due to be sharpened even 
further in the coming years,” says 
Niels B. Clausen, Senior Manager, 
MAN Diesel. 

He adds: “It’s vital for us to par-

ticipate in the development and 
testing of this equipment with 
industrial partners and shipping 
lines. This ensures that our en-
gines function optimally in serv-
ice under the new environmental 
parameters, and gives customers 
sufficient freedom when it comes 
to choosing technology. In this in-
stance, the shipping line improves 

its environmental credentials and, 
at the same time, can make a more 
flexible choice of main-engine fuel 
than they would have been able to 
without an exhaust-gas scrubber 
installed aboard.”

The scrubber project is one of 
several environmental projects 
supported by Denmark’s Ministry 
for the Environment. 

The Tor Ficaria is part of the DFDS shipping company and its new scrubber is pictured here during installation at Bremerhaven, Germany. DFDS has extensive ferry 
and freight-carrying interests in, among other places, the North and Baltic Seas

Train the Trainer
Producing qualified technical instruc-

tors is one of PrimeServ Academy’s 

key focus areas. In connection with 

this, a comprehensive “Train the 

Trainer” programme that began in 

2008 was recently completed by 

every technical instructor from the 

PrimeServ Academies in Augsburg, 

Copenhagen, Frederikshavn, Holeby, 

Saint-Nazaire and Stockport.

The programme’s first goal was to 

increase communication, teaching 

and group-dynamic skills. Accord-

ingly, there was a focus placed on, 

among other things, learning and 

perception, teaching methodology, 

group psychology, training media and 

handling challenging situations. 

A second goal was to improve the 

development of training material. 

This included dividing information 

into sequential packages, developing 

communication strategies and using 

different training media. Additional 

training in human psychology and 

brain physiology taught the impor-

tance of structuring training to max-

imise retention of course content.

The training programme included 

many practical exercises and 

practical exercises that were video-

recorded for in-class discussion and 

feedback.

A team-building event was also held 

where participants shared experi-

ences and discussed how to improve 

both internal performance and 

training material. The Train the Trainer 

programme is yet another step on 

the PrimeServ Academies’ road to 

a high, uniform and unique training 

standard and was well-received by 

participants. 
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In 2007, MAN Diesel’s Turbocharger 
Business Unit, based in Augsburg, 
Germany, equipped the first engine 
in a commercial application with 
its VTA (Variable Turbine Area) tur-
bocharger technology and has been 
closely monitoring results according 
to a prescribed timetable. 

The engine concerned is one 
of two 46-cm bore MAN B&W 
brand type 6S46MC-C engines 
installed aboard the 70,000-ton 
shallow-draught tanker, the “Ste-
na President”. For the purposes 
of direct comparison, only one of 
the tanker’s engines is equipped 
with an axial type TCA55-2V tur-
bocharger – the “V” suffix denotes 
the VTA version. The 6S46MC-C 
burns HFO, was built by MAN Die-
sel’s Croatian licensee Brodosplit, 
and features mechanically control-
led fuel injection and mechanical 
exhaust-valve actuation. 

The Stena President’s maiden 
voyage took place in late Sep-
tember 2007 and, as previously 
reported by MAN Diesel, an in-
spection of the VTA turbocharger 
at 3,000 hours was very satisfac-
tory. This trend has now continued, 
with MAN Diesel reporting similarly 
favourable findings on the TCA55-
2V at the 10,000-hour inspection 
in June 2009. The turbocharger 
has had a markedly positive ef-
fect on engine operation and has 
experienced no problems with its 
mechanisms due to fouling or wear 

in spite of operation on HFO. 
At the 10,000-hour inspection, 

special attention was paid to mi-
nor modifications resulting from 
the 3,000-hour inspection, notably 
a new clamping system to ensure 
a gas-tight circumferential seal at 
the nozzle-ring cover. Although 
cover leakage was detected at the 
3,000-hour inspection, MAN Die-
sel reports that the problem was 
not considered critical and the 
original design was kept in order 

to gain more operating hours on 
the original nozzle ring. Accord-
ingly, modification was carried out 
at 10,000 hours. 

Otherwise, internally, only mi-
nor fouling was detected at the 
nozzle-ring inlet while the outlet 
proved very clean. The adjustable 
nozzle ring with its axial VTA vanes 
proved free-moving and smoothly 
adjustable. 

The external inspection revealed 
residues of exhaust gas on the 

upper actuator unit, and traces of 
exhaust gas on the lower actuator 
unit. However, this issue had also 
been detected previously and a 
new design of actuator unit was 
fitted, modified to prevent exhaust 
gases entering its spindle case.

During the 10,000-hour inspec-
tion, the adjustable nozzle-ring 
vanes - the major element of the 
VTA principle - were removed from 
their seats and both the surfaces 
of the bearing shafts of the vanes 
and the female bearing surfaces 
of the bearing seats cleaned and 
inspected. The preliminary inspec-
tion before cleaning showed that 
dry-lubricant was still present in 
sufficient quantities on both the 
vane shafts and the bearing seats. 

After cleaning, the bearing 
shaft surfaces were found to be 
smooth and still within their works 
dimensional tolerances. Only slight 
scratching was present on the in-
ner ring. Likewise, the guide ring 
exhibited no wear. Given these 
excellent findings, a modified noz-
zle ring with improved gas tight-
ness was not mounted in order to 
achieve more running hours on the 
original setup. 

As well as confirming the reliable 
operation of the VTA system, an 
economic assessment of the ef-
fects of VTA technology on the op-
eration of the 6S46MC-C engine 
revealed an extremely useful 4.5 
g/kWh reduction in specific fuel-oil 
consumption (SFOC). 

Further advantages established 
in terms of engine operation in-
clude confirmation of the ability to 
switch off the two-stroke engine’s 
auxiliary blowers at 5% lower en-
gine load due to the ca. 0.5 bar 
variation (increase) in turbocharger 
compressor output pressure at 
part-load due to the VTA system. 
This benefit also led to a significant 
reduction in soot and smoke gen-
eration at part load. 

Slow Steaming 

The capabilities proven in the Ste-
na President trials are, of course, 
extremely topical: in view of high 
fuel-oil prices and low freight rates, 
ship owners and operators are 
reducing vessel speeds to save 
costs – so-called slow steaming. 
With VTA technology, charge-air 
delivery can be precisely matched 
to the power output demanded 
from the engine at a given load-
condition. In this way, there is no 
deterioration in the emission be-
haviour of the engine and fuel con-
sumption is saved not only by run-
ning the engine at a lower output, 
but also by optimising combustion 
at the appropriate load-point.

VTA Technology 

VTA denotes a system of adjust-
able nozzle-ring vanes which re-
places the fixed-vane nozzle rings 
fitted in MAN Diesel’s standard ax-
ial TCA and radial TCR turbocharg-
ers. Adjusting vane-pitch regulates 
the pressure of the exhaust gases 
on the turbocharger turbine to vary 
the output of the compressor. 

With VTA, the quantity of charge 
air entering the cylinder can thus 
be more precisely matched to the 
quantity of fuel injected, so that 
combustion can be optimised at 
all points on the engine’s operat-
ing profile. In this way, specific fuel 
consumption and related emis-
sions can be minimised at all en-
gine speeds and loads, combined 
with improved dynamic behaviour 
of the engine-turbocharger system, 
i.e. better engine response. 

Control of vane position is fully 
electronic and a wide range of 
control signals can be used in both 
closed-loop control systems with 
feedback or open-loop systems 
with mapped vane adjustment. A 
comprehensive range of control 
signals can be used, for example, 
charge-air pressure after the com-
pressor and exhaust-gas temper-
ature before and after the turbo-
charger. In this way, MAN Diesel 
states, it is confident that VTA 
turbochargers can be precisely 
tailored to a wide range of applica-
tions, including both mechanically 
and electronically controlled two- 
and four-stroke engines. 

Retrofit 

MAN Diesel also stresses that VTA 
technology can be readily retrofit-
ted to turbochargers already in the 
field. For such applications, the 
Turbocharger Business Unit offers 
complete upgrade packages in-
cluding the VTA nozzle ring and 
the associated actuation and con-
trol systems. 

VTA Notches 10,000 Hours
First application reaches landmark in operating hours

After 10,000 operating hours in the TCA55-2V turbocharger with VTA technol-
ogy, the bearing surfaces of both the adjustable nozzle ring vanes (left) and their 
seats (right) were still within their original works dimensional tolerances

VTA turbochargers from MAN Diesel feature a nozzle ring with adjustable vanes. Seen here is the axial variant for the TCA axial turbocharger. The system is modular 
and occupies the same position as a fixed nozzle ring. It can be retrofitted to turbochargers already in the field

Source: MAN Diesel

SFOC reductions aboard ‘Stena President’

Engine 
Speed 
[rpm] 

Engine 
Load 
[%] 

Fuel Flow 
with Fixed 
Nozzle 
Ring [l/h] 

Fuel Flow 
with VTA in 
auto-mode 
[l/h]

Reduc-
tion [l/h] 

Reduc-
tion [%] 

100 40 666 647 19 2.85

113 50 937 914 23 2.45

120 72 1114 1086 28 2.51 

129 90 1427 1418 9 0.63 
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Austal, the Australian shipbuilder 
specialising in the design and con-
struction of aluminium vessels, will 
build its biggest catamaran to date 
following an order from Denmark’s 
Nordic Ferry Services. 

According to terms signed on Au-
gust 28th last, the new vessel will 
be powered by four MAN Diesel 
20V28/33D engines, each deliv-
ering 9,100 kW at 1,000 rpm for 
100% MCR. Additionally, the en-
gines have an overload capacity 
for a limited time (max. 1 hour eve-
ry 6 hours) and can deliver 10,000 
kW at 1,032 rpm (110% MCR). 

The engines will be among the 
first to be turbocharged by MAN 
Diesel’s new TCA33 generation. 
Due to a higher pressure rate, the 
new turbocharger can reach val-

ues of up to 500 kW per cylinder.
The order involves the design 

and construction of a 113-metre, 
high-speed, vehicle-passenger 
ferry, designed to carry 1,400 pas-
sengers and 357 cars between 
Rønne, on the Danish island of 
Bornholm, and Ystad in south-east 
Sweden. The vessel will be built at 
the Austal facility in Henderson, 
Western Australia, and is sched-
uled for delivery in May 2011.

Det Norske Veritas will survey 
the catamaran’s construction, en-
suring compliance with the IMO’s 
HSC code. With a maximum 
speed of 40 knots, the new ves-
sel will deliver an improved trans-
portation service to Bornholm 
residents while also meeting the 
seasonal demand generated by 
holiday-makers. The Rønne-Ystad 

route already employs another, 
86-metre, Austal catamaran – “Vil-
lum Clausen” – that entered serv-
ice in 2000.

Mads Kofod, CEO of Nordic Fer-
ry Services A/S, says: ”Service and 
reliability are keywords for Nordic 
Ferry Services. Apart from taking 

care of navigation to [the Danish 
islands of] Fanø, Samsø, Als and 
Langeland, we also account for 
85-90% of passenger transport 
to and from Bornholm, as a result 
of having won its ferry contract 
up to 2017. Bornholm has some 
43,000 inhabitants and is visited 

annually by about 630,000 tour-
ists. [The contract] also includes 
basically all transport of goods to 
and from the island. It is therefore 
crucial for Nordic Ferry Services 
to be able to stick to the agreed 
timetables. We therefore wish to 
have an in-built surplus of power 
in the new 113-metre fast ferry that 
we have ordered from Austal. This 
has proven to be possible without 
incurring large increases in fuel or 
maintenance budgets.”

He continues: “We feel com-
fortable with the guarantees MAN 
Diesel has given us regarding the 
running of the engines. From a 
technical point of view, you could 
say that an order has been placed 
for four engines that, as of yet, 
have not been type-approved! 
We have of course concluded that 
MAN can accomplish the task and 
deliver the engines to the shipyard 
in good time, thereby facilitating 
the on-time delivery of the ship to 
Bornholm.”

In finishing, Mads Kofod says: 
“With the changes that MAN Diesel 
has made to the 20V28/33D en-
gine, we are really looking forward 
to putting the world’s most power-
ful diesel-engine driven passenger 
catamaran into service in 2011. 

MAN Diesel Provides  
Engines for Record Catamaran
Four 20V28/33D four-stroke engines to power Danish ferry

Rønne is Bornholm’s capital and its sizable harbour handles most of the island’s trade and visiting marine traffic 

Rendering of the new catamaran


