Green Propulsion
WinGD is a leading developer of low-speed gas
and diesel engines for marine propulsion. Its
X-DF engines are designed to meet emission
requirements far below the International Maritime
Organization (IMO) Tier III limits, utilising a low
cost, highly efficient and reliable low-pressure gas
admission system. In fact, as the only solution that
is specifically made for LNG, it is designed to run
efficiently – at all loads – from port to port.
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X-DF engines offer new marine engine standards with
low-pressure gas technology. Engineered for efficiency
– improving operational control, compliance and costs.

Low-pressure
X-DF technology:
the industry standard
The launch of dual-fuel engines using
LNG admitted at low pressure and ignited
by a low volume of liquid pilot fuel was a
breakthrough in the marine industry.
WinGD has applied a depth of gas engine
expertise and experience to its lowspeed engines – a move that extends
the benefits of dual-fuel (DF) technology
across the broader marine industry.

NOX
SOX
PM

LP-DF / Gas

HP-DF / Gas

Diesel / HFO

The X-DF principle with gas admission (left)
and ignition (right)

Gas admission valve (GAV)

Emission values

Pilot injector

The low-pressure X-DF
technology concept

Reducing system
complexity

Better operational
flexibility

Ensured future
compliance

Improved cost efficiencies

Low-pressure X-DF technology is based
on the lean-burn principle (Otto cycle), in
which fuel and air are premixed and burned
at a relatively high air-to-fuel ratio
– a concept already used widely on
medium-speed engines.

X-DF technology requires a simple gas
supply system, reducing system complexity
and auxiliary power consumption. Since
LNG is mixed with the scavenge air before
compression, the required gas pressure is
maximum 13 bar or lower when operating
at lower loads. As a result, the fuel supply
system is relatively simple, safe, reliable
and well-proven.

The pre-chamber technology and design
for the gas admission valve in X-DF engines
offers the highest level of combustion
stability and reduced emissions, well
below IMO Tier III requirements.

WinGD offers a better alternative in a world
of stringent emission targets. The use of
benchmark, low-pressure technology
offers compliance capabilities and viable
solutions for new regulations.

This stability in dual-fuel operation
allows for greater load flexibility while
improving port-to-port operations and
maneuverability at low speeds, ensuring
operational control at all times.

Smokeless gas operation at all
running speeds.

This concept on the X-DF engines provides
the following benefits:
- L ow-pressure gas supply means
maximum simplicity, low investment
costs and low power consumption
- Extremely small pilot fuel quantity, below
1% of total heat release
-X
 -DF engines can be operated on gas
down to very low loads
-L
 ow NOX emissions, close to zero SOX
emissions and IMO Tier III compliant
without exhaust-gas after-treatment
- Particulate matter emissions
significantly reduced.

Applications
X-DF technology is applicable on a variety
of vessel types, including LNG carriers,
chemical tankers, container ships and
vessels operating worldwide including in
Emission Control Areas (ECAs - Baltic Sea,
coasts of North America, Gulf of Mexico).
In the marine business, the low-pressure
X-DF solution is an attractive alternative
for companies looking for environmentally
sustainable propulsion solutions.
The X-DF-ready concept, available on
WinGD portfolio engines, makes the
conversion of low-speed diesel to LNG
possible. Retrofitting can be combined with
planned maintenance, during a standard
docking period.

Achieving this, without additional exhaust
gas after treatment systems, reduces
engineering complexity, costs and
emissions across the board.

WinGD developed smarter, efficient engine
designs with the X-DF dual-fuel technology
for low investment costs and lower
operating costs.
Featuring the most economic low-pressure
supply system and the fewest components,
the space required and fuel costs are
kept low.

IMO 2050 Greenhouse Gas GHG emissions reduction
(GHG) reduction targets
through X-DF engines

The IMO, at its April 2018 meeting, adopted
the target to halve GHG emissions from
international shipping by 2050 compared to
2008.
How to reach this target in an environment of
increasing global seaborne trade is open for
debate. One clear measure is to strengthen
the energy efficiency design index (EEDI)
which was introduced in 2013 to reduce
the carbon intensity per transport work.
Increasing vessel efficiency by introducing
new technologies like hybridisation of the
propulsion system and adding sustainable
assisting energy sources like wind and solar
energy will be one option. Another is to
change the fuel used for ship propulsion.
Moving away from today’s high carbon fossil
liquid residual fuels to carbon-lighter LNG
can reduce CO2 emissions by about 30% using
WinGD X-DF engines.
Approaching 2050, fossil LNG will need to be
replaced gradually by non-fossil, Bio-LNG
(already available now in small quantities)
and LNG produced in big volumes through
CO2 neutral “power to energy” factories using
surplus power from solar and wind.
In future, more potential solutions may arise
but the internal combustion engine as the
main source of propulsion power for merchant
shipping will continue to play a major role
beyond 2050.
Today, X-DF low-pressure gas engines
deliver the lowest overall emission level of
any available technology for merchant ship
propulsion. It is certain that X-DF technology
will play a major role in the transition towards a
carbon-free future.

When comparing the GHG performance of
X-DF engines running on LNG with propulsion
systems running on residual fuels two aspects
must be considered: LNG emits 30% less CO2
during combustion while methane (CH4) also
forms part of the total hydrocarbon (THC)
emissions and is a significant GHG.
Every combustion engine has unburned THC
emissions, regardless of the process and the
size of the engine. Unburned methane (CH4),
from the gas supply to the engine, forms part of
the THC or methane emissions which is often
referred to as “methane slip”. The weighted
average THC emission from an X-DF engine is
very low at 2.0 g/kWh to 3.0 g/kWh (based on
engine size with cylinder bore 72cm to 50cm)
making it the best in its class. Of the total THC
emissions measured, methane (CH4) typically
comprises 80%. The “methane slip” of X-DF
engines is between 1.6 g/kWh and 2.4 g/kWh.
Despite that, the total GHG balance is still a
reduction of 15-20%, a clear improvement over
conventional diesel engines. WinGD’s R&D
department continues to be heavily invested in
innovative technologies to reduce all emissions
towards a carbon-neutral future for merchant
shipping.

WinGD (Winterthur Gas & Diesel Ltd.) is a leading developer of
two-stroke low-speed gas and diesel engines used for propulsion
power in merchant shipping.
WinGD sets the industry standard for safety, reliability, efficiency
and environmental sustainability. WinGD provides designs,
training and technical support to engine manufacturers, ship
builders, ship operators and owners worldwide.
WinGD is headquartered in Winterthur, Switzerland, where, as
one of the earliest developers of diesel technology, it started the
design of large internal combustion engines in 1893 under the
“Sulzer” name.
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