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Tighter emissions regulations, tougher 

market conditions and increasing fuel 

prices are all pushing development of 

vessel and engine design for global transpor-

tation towards ever more efficient solutions. 

Wärtsilä’s electronically-controlled, low-speed 

Generation X marine engines are the compa-

ny’s response to this trend. 

With bore sizes ranging from 350 mm to 920 

mm, five Generation X 2-stroke Wärtsilä die-

sel engines are designed to provide propulsion 

power for container vessels, tankers, and bulk 

carriers of all sizes.

Compared to the solutions currently avail-

able, all Generation X engines offer a number 

of advantages. The high stroke-to-bore ratio 

together with the higher power output per cyl-

inder suits ships with larger propellers rotating 

at lower speeds, enabling significant improve-

ments in overall levels of efficiency. 

“The “X” in Generation X stands for RT-flex 

technology, extra low speed, extremely reliable 

and efficient,” says Program Manager Alexan-
dros Karamitsos, Wärtsilä Ship Power in Win-

terthur, Switzerland.

In addition, thanks to the higher power out-

put per cylinder, the derating potential for 

specific ship applications has been increased, 

allowing fuel consumption and emissions to be 

reduced even further. 

All Generation X engines are based on the 

validated and reliable concepts used in Wärt-

silä’s current range of 2-stroke engines, and 

employ the company’s advanced and well-

proven electronically-controlled common-rail 

fuel injection technology. 

ONE ENGINE SIZE FITS ALL
The Wärtsilä X35 and X40 engines cover the 

small-bore end of the market, providing pro-

pulsion solutions for a wide variety of ship 

types such as small bulk carriers and product 

tankers, general cargo vessels, reefers, feeder 

containerships, and small LPG carriers. Devel-

opment work on both engine designs began 

some five years ago. The Wärtsilä X35, the first 

member of Generation X, successfully passed 

its factory acceptance test in early 2012.

The Wärtsilä X62 and Wärtsilä X72 engines 

are designed for the wide range of merchant 

vessels that use mid-size low-speed engines, 

such as Panamax and Capesize bulk carriers, 

Aframax and Suezmax tankers, and Feeder and 

Panamax container vessels. Delivery of the first 

X62 engine is scheduled for early autumn 2013, 
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WÄRTSILÄ 
GENERATION X  
LOW-SPEED 
ENGINES SET  
NEW MILESTONE IN 
FUEL EFFICIENCY
With its new X92 two-stroke engine 
for large and ultra-large container 
vessels, Wärtsilä now offers a complete 
series of extremely efficient low-
speed engines. At the small-bore end 
of the Generation X range, the first 
commercial Wärtsilä X35 engine has 
recently entered service.
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WÄRTSILÄ’S GENERATION X engines incorporate 
the latest electronically-controlled common-
rail technology for fuel injection, valve actua-
tion, engine starting and cylinder lubrication. 
Wärtsilä’s well proven common-rail technol-
ogy plays a key role in enabling ship owners 
to reduce fuel costs, mainly as a result of the 
operational flexibility delivered by the fuel-
injection and exhaust-valve solutions.

A UNIQUE FEATURE of Wärtsilä electronically-
controlled low-speed engine technology is 
the ability to separately control individual fuel 
injectors on each engine combustion chamber. 
This flexibility results in lower fuel consump-
tion across the engine’s entire operating range, 
especially at low loads and part loads. 

“WÄRTSILÄ HAS MORE than 10 years experience 
in delivering common-rail technology and 
electronic fuel injection systems. As well as 
being used to continuously improve engines 
in our current portfolio, this experience is also 
implemented in new developments,” says 
Alexandros Karamitsos, Program Manager, 
Wärtsilä Ship Power in Winterthur, Switzerland. 

COMMON-RAIL TECHNOLOGY enables low and 
stable running speeds, down to 12% of the en-
gine’s nominal speed. This in turn means that 
vessel manoeuvring capabilities continue to 
be good when negotiating canal passages and 
entering or leaving port. 

OTHER ADVANTAGES of common-rail technology 
include smokeless operation and improved 
control of exhaust emissions. Fuel injection 
pressure is maintained at an optimum level 
irrespective of engine speed. At very low 
speeds, individual fuel injectors are selectively 
shut off and exhaust-valve timing is adjusted 
to help keep smoke emissions below the vis-
ible limit. 

WÄRTSILÄ GENERATION X ENGINES are designed 
for exceptional levels of reliability and long 
periods of maintenance-free operation. Time 
Between Overhauls (TBO) for critical com-
ponents can be extended to as much as five 
years. As well as reducing operating costs, the 
service-friendly design reduces downtime, 
allowing vessel operation to continue uninter-
rupted. 

GOOD MANOEUVRING PERFORMANCE 
WHEN RUNNING SLOW

and the first X72 engine at the end of 2013.

“One size of engine fits all and can be used in  

bulk carriers and tankers as well as in container 

ships that typically run at higher speeds” says 

Karamitsos. “This is a real advantage for ship-

yards when it comes to engine installation. It 

is also an advantage for shipowners in terms of 

crew training and operations, and  inventory 

management.” 

The Wärtsilä X92 will serve the market for 

modern large and ultra-large container vessels 

of size above 8000 TEU. The first Generation 

X engine with a 92 cm bore was presented in 

April 2012. Delivery is scheduled for mid 2014. 

TOWARDS ULTRA-LARGE CONTAINER VESSELS
The trend in container vessel transportation is 

moving towards using even larger ships with 

more efficient propulsion systems, offering the 

advantages that come with economies of scale to 

expanding global trade. Factors contributing to 

this development include expansion of the Pan-

ama Canal and the consequent new and larger 

Panamax vessel dimensions, better port facil-

ities and cargo-handling equipment, and the 

improved capabilities of modern shipbuilding. 

The increase in the size of container vessels 

since the 1980s has been remarkable. Thirty 

years ago, container vessels had a typical capac-

ity of 4000 TEU. By the mid 2000s, container 

vessels with a carrying capacity in excess of 

10,000 TEU were under construction. The larg-

est container vessels currently on order have a 

capacity of 18,000 TEU. 

Large and ultra-large container vessels can 

be considered ‘green’ because their fuel con-

sumption per TEU transported is lower than in 

container ships of smaller size. The large cargo 

capacity of these new vessels results in a favour-

able Energy Efficiency Design Index (EEDI). The 

engines have to be of exceptional size.

“Compared to any currently available solu-

tion, the Wärtsilä X92 has been designed to 

achieve by far the lowest fuel consumption 

for large and ultra-large containerships,” says 

Karamitsos. 

“The combination of a large bore, long stroke 

and low shaft speeds, together with Wärtsilä’s 

advanced common-rail technology, results in 

an engine with particularly high efficiency and 

environmental performance. Compared to ves-

sels in today’s fleet, savings in fuel consumption 

of 10% and more are expected.” 

ALL GENERATION X ENGINES GIVE THE BEST 
POSSIBLE EEDI

Lower fuel consumption directly reduces the 

amounts of carbon dioxide emitted, making it 

easier for a shipyard to achieve a better Energy 

Efficiency Design Index (EEDI). All Gener-

ation X engines give the best possible EEDI

value. Emissions of sulphur oxides are also 

much lower. 

The overall levels of flexibility offered by 

Wärtsilä’s Generation X technology facilitates 

compliance with current regulations as regards 

NOx emissions. Generation X engines are IMO

Tier II compliant and also prepared for the 

upcoming Tier III requirements. 
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FOR LARGE AND 

ULTRA-LARGE  

CONTAINERSHIPS,  

THE X92 HAS THE  

LOWEST FUEL  

CONSUMPTION  

BY FAR.
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