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Building the business case
for decarbonised ship power

Now is the time for innovation leadership.
WinGD is answering that call.

The postponement of IMO s Net Zero Framework in 2025 was

asetback for shipping s clean energy transition, delaying

the clarity, cohesion and incentive needed by ship owners,

charterers and prospective fuel producers. Italso made

one thing unmistakably clear: the onus is on industry to prove

that it can decarbonise effectively and cost effectively
independently of a global regime.

WinGD continues to lead through
engine innovation, delivering the
propulsion technologies that enable
shipowners to operate successfully
regardless of the fuel path they
choose, or the regulatory framework
they operate within. Our technical
expertise and solutions provide the
flexibility and performance the global
fleet needs to decarbonise.

The future of shipping will be
written notin regulation alone, but
inthe application of safe, reliable
and cost-effective clean-fuel
capable ship technology, and the
partnerships thatdrive it. WinGD
isalready powering that future.

Our growing engine portfolio
showcases the latestadvancesin
two-stroke technology for zero- and
near-zero emissions fuels.

That offeris now supported by
aglobal network of experts and
technicians ready to supportour
customers through the complete
lifecycle of their vessel.

Within these pages, you Il find the
culmination of decades of innovation,
collaboration, and a steadfast
commitment to our customers.

From robust fuel flexibility to digital
and energy solutions that optimise
fleetperformance, through to our
retrofitand global service solutions,
WinGD is the partner you can trust.

Whether or not there is a framework,
we will keep innovating. We will keep
investing. And we will keep driving the
technologies that make zero-emission

shipping achievable.
Dominik Schneiter, CEO, WinGD
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Compelling
performance
From robust fuel flexibility Retro t vessel-wide Global e i
to dlgltal and ene rgy and upgrades Service maintenance, rapi?j support
24X7 and original parts when and
wherever needed

solutions that optimise
fleet performance, through

) The Xpert source
to our retrofit and global for fuel and energy
. . . . e ciency upgrades for ni
service SOIUt|OnS, WlnGD IS WinGD engines in service, Tralnlng State-of-the-art training for a richer understanding
keeping vessels compliant of the engine and its technologies to increase
the partner yOU can tI’USt and competitive e ciency and reliability
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From Sulzer to WinGD:
A History of Engine
Development

WinGD s history dates back to the late 1800s, bearing witness
toremarkable progress and growth. Today as shipping faces
daunting technical challenges, that heritage of innovation
and expertise is more relevant than ever.

WinGD originated from the diesel engine business of Sulzer
Corporation in Winterthur, established in 1834. On June 10
1898the veryfirstdiesel engine designed by Rudolf Diesel
-was started in Winterthur, Switzerland, where WinGD is still
headquartered today.

Powering merchant shipping
for over a century

Manufacturing continued in Winterthur until 1986, when the
last diesel engine left the Winterthur facility. While engine
manufacturing centres moved to be as close to shipyards as
possible, engine innovation research and design functions
remained in Switzerland anddo to this day.

In November 1990 Sulzer established its Diesel Engine
& Diesel Power Plant Division as a separate company,
New Sulzer Diesel Ltd. Amerger with W rtsil Diesel
created W rtsil New Sulzer Diesel Corporation,
laterbecoming W rtsil .Inearly2015W rtsil
Switzerland Ltd., responsible for the low-speed,
two-stroke engine withinW rtsil , merged with
China State Shipbuilding Corporation (CSSC),
forming Winterthur Gas & Diesel Ltd (WinGD).

WinGD is powering
the transformation to
a sustainable future

W rtsil Corporation transferredits
remaining shares of WinGD to CSSC,
making WinGD 100% owned by
CSSCfrom 2016.

From designing the firstreversing
two-stroke marine engine in 1905

to the world s biggest dual-fuel
low-speed enginesin 2020 - and
designing the firstammonia-fuelled
low-speed engine to be installed on
ashipin 2025 - WinGD has continued
to innovate with the aim of making
shipping more efficient.

Along the way, it pioneered
turbocharging on two-stroke engines
in 1946 and the first electronically
controlled low-speed engine with
common-rail injectionin 1998. It
introduced the first low-speed gas
engines for shipsin 1972, pioneering
fuel flexibility.

The modern X-DF dual-fuel

LNG platform supplemented
with X-DF2.0 technologiesiCER
(intelligent Control by Exhaust
Recycling) and VCR (Variable
Compression Ratio) hasbeenin
service since 2016 and boasts the
bestoverall emissions footprint
available today.

2025 saw the X-DF portfolio expand
toinclude clean fuelsincluding
ammonia, methanol and ethanol,
driving shipping s decarbonisation
potential. The launch of Global
Service by WinGD that same year
brings unparalleled engine expertise
and support to customers through
aglobal service network.

Through the most advanced
technologies in emissions reduction,
fuel efficiency, hybridisation and
digital optimization, WinGD continues
to power shipping s transformation

to asustainable future.
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Research and Testing

Asengine designers, WinGD s expertise lies in
technology innovation. As well as developing
engines for new fuels and technologies to
reduce air pollution, WinGD continuously
seeks toimprove both the efficiency and
lifecycle costs of its engines.

To advance these concepts, WinGD has made
considerable investments in expanding its
research and development test facilities.
These include the Engine Research and
Innovation Centre in Winterthur and the
Global Test Centre in Shanghai.

To learn more about
WinGD sresearch and
testing capabilities scan
orclick the QR code:

\
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Merchant Ship Applications

WinGD’s growing engine portfolio provides
simple solutions to reduce emissions, fuel consumption
and operating costs, improve safety and give shipowners

and operators peace of mind.

WinGD offers fuel flexible, low-
speed, dual-fuel X-DF engines and
X-Engines. Supported by the most
advanced technology in emissions
reduction, automation and control,
digitalisation and fuel efficiency,
these engines provide simple, safe
and flexible propulsion solutions.

The tables shown in the following
pages provide an engine selection
foravariety of vessel types.

Final engine choice is dependent

on ship specification, investment

and operating cost evaluation and
preferred engine configuration.

For more information, download
our Vessel Type Brochure at:
www.wingd.com/news-media/
brochures-papers

Tankers £
IS
>0
Q

TANKER WINGD LOW-SPEED ENGINES 2
TYPE (§
X52 X62 X72 X82 =1
X52-S X62-S %>
°
Small tanker =
QD
Handysize tanker g.
Panamax tanker ]
Aframax tanker
Suezmax tanker
VLCC

X-DF portfolio engines are available as an alternative to X-Engines

X-EL Shaftgenerator solutionscanbe o ereduponrequest

Name:
Vessel type:
Shipowner:
Shipyard:

EneosArrow Delivery: 2017

VLCC 311,000 dwt Crude oil tanker
JXOcean
Japan Marine United, Ariake, Japan

Mainengine: 7X82

13
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Container Vessels

CONTAINER VESSEL
TYPE

WINGD LOW-SPEED ENGINES

X52 X62 X72 X82
X52-S X62-S

700 1,100 TEU

1,100 1,400 TEU

1,400 2,500TEU

2,500 4,500 TEU

4,500 11,000 TEU

>11000 TEU

X-DF portfolio engines are available as an alternative to X-Engines
X-EL Shaft generator solutionscanbe o ereduponrequest

Name: Jacques Saade Delivery: 2020

Vesseltype: 23,000 TEU Containervessel

Shipowner: CMACGMS.A.

Shipyard: Hudong-Zhonghua Shipbuilding
(Group) Co., Ltd. China

Mainengine: 12X92DF

X92

Bulk Carriers
BULK CARRIER WINGD LOW-SPEED ENGINES
TYPE
X52 X62 X72
X52-S X62-S

Handysize bulkers

Handymax bulkers

Ultramax bulkers

Kamsarmax bulkers

Panamax bulkers

Capesize bulkers

VLOC

X-DF portfolio engines are available as an alternative to X-Engines
X-EL Shaft generator solutionscanbe o ered uponrequest

Name: AlgomaEquinox Delivery: 2013
Vesseltype: 39,400dwtBulkcarrier Mainengine: 5RT- ex50
Shipowner:  AlgomacCentral Corp., Canada
Shipyard: Nantong Mingde Heavy

Industries, China

X82

suonesl|ddy diys iueyatsy
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Multipurpose Vessels

Gas Carriers

VESSEL WINGD LOW-SPEED ENGINES
TYPE
X52 X62
X52-S X62-S
Small
< 30,000 dwt
>30,000 dwt

X-DF portfolio engines are available as an alternative to X-Engines

X-EL Shaft generator solutionscanbe o ered uponrequest

LNG CARRIER WINGD LOW-SPEED ENGINES

TYPE
X52DF X62DF X72DF

<15,000

15,000 30,000 m?

30,000 60,000 m3

60,000 170,000 m3

170,000 250,000 m3® twin-engine twin-engine

LPG/AMMONIA WINGD LOW-SPEED ENGINES

CARRIER
TYPE X52DF-A/P X62DF-A/P

<50,000 m3
>50,000 m3

X-DF portfolio engines are available as an alternative to X-Engines
X-EL Shaft generator solutions canbe o ered uponrequest

suonesl|ddy diys iueyatsy
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Name: Green Salvador Delivery: 2024
Vesseltype: 77,000dwtMultipurpose Mainengine: 6X62-S2.0
Shipowner:  CMBFinancial Leasing, China
Shipyard: Cosco Shipping Heavy Industry

(Dalian) Co., Ltd

Name: Greenergy Ocean Delivery: 2024

Vesseltype: 174,000CBMLNG Carrier Mainengine: Twin5X72DF-2.1
Shipowner:  CNOOC & MOL
Shipyard: Hudong-Zhonghua Shipbuilding

(Group) Co Ltd., China

17






Power Range for
WinGD Low-speed
Engines

X-DF1.0LNG engines are available
upon request.

All data provided in this bookletis for
information purposes only, explicitly
non-binding and subject to change
without notice.

The General Technical Data (GTD)
program provides up-to-date information
onWinGD low-speed engines.
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WinGD DUAL-FUEL ENGINES
LNG
X52DF-2.1
X52DF-52.0
X62DF-S2.0
X62DF-2.1
X72DF-2.1
X72DF-2.2
X82DF-2.0
X92DF-2.0
LNG-HP
X82DF-HP-1.0
X92DF-HP-1.0

Ammonia
X52DF-A-S1.0
X52DF-A-1.0
X62DF-A-S1.0
X62DF-A-1.0
X72DF-A-1.0
X82DF-A-1.0

LPG
X52DF-P-1.0
X62DF-P-1.0

Methanol/Ethanol
X52DF-M-S1.0
X62DF-M-S1.0
X62DF-M-1.0
X72DF-M-1.0
X82DF-M-1.0
X92DF-M-1.0

WinGD DIESEL ENGINES
X52-1.2
X52-S2.0
X62-S2.0
X62-1.2
X72-1.2
X82-2.0
X92-1.1

Power (MW)

4 6 8 10 15 20 30 40 50 60 70 80
| [ | ]
L | [ ]
L | | ]
I .
-.--
1 | |
L | [ |
]
I
(] | [
| [ ]
N O
I
L |
I I
| | [ ]
L |
L | |
]
N I
I I
L | ]|
L | ]
L | [
I
4 6 8 10 15 20 30 40 50 60 70 80
Power (MW)

Speed
(RPM)

79-105
80-120
82-108
80-103
69-89
69-79
58-84
70-80

56-84
70-80

80-120
79-105
82-108
77-103
66-89
58-84

79-105
77-103

80-120
82-108
77-103
66-89
58-84
70-80

75-105
80-120
82-108
72-103
63-89
58-84
70-80

Speed
(RPM)

sauibug paads-moT douIm
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Maritime decarbonisation is an

ensemble e ort. WinGD s orchestra

gt solutions work in harmony to
pliver nelytunede ciency.
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Engine Designation

6X52DF-A-S1.0

Update level
Technology level

Application
S: Short-stroke
Blank: Others

Fuel type application
M: Methanol / Ethanol
A: Ammonia

P:LPG

HP: High-pressure
DFLNG

Blank: Others
(Diesel, Low-
pressure DFLNG)

Fuel type

DF: Dual-fuel
Blank: Conventional
diesel

Bore size (cm)
Engine type

Number of cylinders

Example engine designation 6X52DF-A-S1.0 representing a WinGD 6 cylinder,
short-stroke engine for dual-fuel operation withammoniaand diesel.

Alldata provided in this booklet is for information purposes only, explicitly non-binding and subject to change
without notice. The General Technical Data (GTD) program provides up-to-date information on WinGD

low-speed engines.

When referring to specific engines, the data may be subject to changes. These will be assessed individually

according to the particular characteristic of each project.




X-DF LNG Engines
X52DF-2.1

IMO Tier Il in gas mode

26

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS

Output in kW at
Cyl.

105 rpm 79 rpm

R1 R2
5 7450 6200
6 8940 7440
7 10430 8680
8 11920 9920

B

Dimensions 3514

(mm) F1

10350

R3
5600
6720
7840
8960

BRAKE SPECIFIC CONSUMPTIONS IN GAS MODE

Rating point R1
BSEC (energy) kJ/kWh 7067
BSGC (gas) g/KWh 140.1
BSPC (pilot fuel) g/kWh 1.5

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE

Rating point
BSFC (diesel Tier 1)

g/kWh

For definitions see page 66.

R1
181.4

520 mm
2315mm
79 105rpm
17.3 bar
4.45
Length A
mm
R4
4650 5985
5580 6925
6510 7865
7440 8805
C D
1205 8415
F2 F3
10400 9850
R2 R3
6931 7170
137.1 142.1
1.8 15
R2 R3
175.4 183.4
wn

F2/F3

Dry mass
tonnes

217

251

288

323

D (iCER
on-engine)
9855

G

1910

R4
7033
139.1

1.8

R4
179.4

X52DF-S2.0

IMO Tier Il in gas mode

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS

Output in kW at
Cyl.

120 rpm 80 rpm
R1 R2 R3
5 7500 6250 5025
6 9000 7500 6030
7 10500 8750 7035
8 12000 10000 8040
B
Dimensions 3100
(mm) F1
9370

BRAKE SPECIFIC CONSUMPTIONS IN GAS MODE

Rating point R1
BSEC (energy) kJ/KWh 7067
BSGC (gas) g/kWh 140.1

BSPC (pilot fuel) g/kWh 15

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE

Rating point R1
BSFC (diesel Tier I1) 9/kWh 181.4
BSFC (VCR Tier Il) g/kWh 164.9

For definitions see page 66.

520 mm
2045mm
80 120rpm
17.3 bar
3.93
LengthA Length A*
mm mm
R4
4150 5485 6565
4980 6345 7415
5810 7205
6640 8065
C D
1185 7725
F2 F3
9320 83800
R2 R3
6931 7170
137.1 142.1
1.8 15
R2 R3
175.4 185.4
163.9 171.4

F2/F3

Dry mass
tonnes

190

215

245

275

D (iCER
on-engine)
8590

G

1675

R4
7033
139.1

1.8

R4
181.4
1734

sauibug paads-moT douIm
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X-DF LNG Engines

X62DF—21 IMO Tier Il in gas mode X62DF—820 IMO Tier Il in gas mode §
Cylinder bore 620 mm Cylinder bore 620 mm §
Piston stroke 2658 mm Piston stroke 2245mm =}
Speed 80 103 rpm Speed 82 108 rpm i
Meane ective pressure at R1 17.3 bar Meane ective pressure at R1 17.3 bar g
Stroke / bore 4.29 Stroke / bore 3.62 e
RATED POWER, PRINCIPAL DIMENSIONS AND MASS RATED POWER, PRINCIPAL DIMENSIONS AND MASS g
Outputin kW at Output in kW at g
cyl. 103 Length A Dry mass oyl LengthA Drymass ¢
rpm 80 rpm mm tonnes 108 rpm 82rpm mm tonnes
R1 R2 R3 R4 R1 R2 R3 R4
5 11925 9925 9250 7700 6805 318 5 10550 8775 8000 6675 6260 280
6 14310 11910 11100 9240 7910 370 6 12660 10530 9600 8010 7260 325
7 16 695 13895 12950 10780 9020 428 7 14770 12285 11200 9345 8260 370
8 19080 15880 14 800 12320 10125 475 8 16 880 14040 12800 10680 9260 415
B c D on-enginey B c D oninging)
Dimensions 4200 1360 9580 10910 Dimensions 3440 1295 8575 9496
(mm) F1 F2 F3 G (mm) F1 F2 F3 G
11775 11775 10950 2110 10300 10300 9680 1835
BRAKE SPECIFIC CONSUMPTIONS IN GAS MODE BRAKE SPECIFIC CONSUMPTIONS IN GAS MODE
Rating point R1 R2 R3 R4 Rating point R1 R2 R3 R4
BSEC (energy) kJ/KWh 6999 6862 7080 6935 BSEC (energy) kJ/KWh 7008 6871 7089 6944
BSGC (gas) g/kWh 139.3 136.4 140.9 137.8 BSGC (gas) 9/kWh 139.1 136.4 140.9 137.8
BSPC (pilot fuel) g/kWh 0.8 1.0 0.8 1.0 BSPC (pilot fuel) g/kWh 1.0 1.2 1.0 1.2
BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2 R3 R4 Rating point R1 R2 R3 R4
BSFC (diesel Tier 1) g/kwWh 176.8 170.8 178.8 174.8 BSFC (diesel Tier I1) 9/kWh 179.8 173.8 181.8 177.8
BSFC (VCRdiesel Tierll)  g/kWh 166.8 165.8 167.8 165.8 BSFC (VCR Tier II) g/kWh 164.8 165.3 166.8 165.3
For definitions see page 66. For definitions see page 66.
iCER on-engine applies only to iCERon-engine applies only to >|<
5/6/7 cylinder applications 5/6/7 cylinder applications 'IO'I
O
5
a
s
-
5
29




X-DF LNG Engines

X?ZDF—Z]_ IMO Tier Il in gas mode X72DF—22 IMO Tier Il in gas mode §
@
Cylinder bore 720 mm Cylinder bore 720mm E
Piston stroke 3086 mm Piston stroke 3086 mm g
Speed 69-89 rpm Speed 69-79 rpm &
Meane ective pressure at R1 17.3 bar Meane ective pressure at R1 15.7 bar g
Stroke / bore 4.29 Stroke / bore 429 e
m
RATED POWER, PRINCIPAL DIMENSIONS AND MASS RATED POWER, PRINCIPAL DIMENSIONS AND MASS 8
Outputin kW at Output in kW at g
oyl Length A Dry mass oyl LengthA Drymass ¢
Yl g9 rpm 69 rpm mm tonnes Y 79 rpm 69 rpm mm tonnes
R1 R2 R3 R4 R1 R2 R3 R4
5 16125 13425 12500 10400 8230 495 5 13000 11900 11350 10400 7875 484
6 19350 16110 15000 12480 9520 580 6 15600 14280 13620 12480 9165 565
7 22575 18795 17500 14560 10810 642 D (iCER
B C D -
8 25800 21480 20000 16 640 12105 716 on-engine)
) Dimensions 4780 1575 10790 11755
D (iCER
B ¢ b on-engine) (mm) F1 F2 F3 G
Dimensions 4780 1575 10790 11755 13655 13655 12730 2455
(mm) F1 F2 F3 G
13655 13655 12730 2455 BRAKE SPECIFIC CONSUMPTIONS IN GAS MODE
Rating point R1 R2 R3 R4
BRAKE SPECIFIC CONSUMPTIONS IN GAS MODE BSEC (energy) KI/KWh 6813 6715 6876 6764
Rating point R1 R2 R3 R4 BSGC (gas) g/kWh 135.7 133.7 137.0 134.7
BSEC (energy) kJ/kWh 6909 6668 7012 6764 BSPC (pilot fuel) g/kWh 0.7 0.7 0.7 0.7
BSGC (gas) g/kKWh 137.7 132.8 139.7 134.7
BSPC (pilot fuel) 9/kWh 0.6 07 0.6 07 BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2 R3 R4
BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE BSFC (diesel Tier II) g/kWh 1742 171.8 175.6 173.8
Rating point R1 R2 R3 R4 BSFC (VCR diesel TierIl)  g/kWh 166.0 166.0 166.7 165.8
BSFC (diesel Tier II) g/kWh 175.8 169.8 177.8 173.8 For definiti
BSFC (VCRdiesel Tierll)  g/kWh 166.3 166.3 167.8 165.8 Eromoptimissd o doed rating field
For definitions see page 66. and 5/6 cylinder applications
iCER on-engine applies x
onlyto5/6 cylinder |}
applications m
O
c
=N
o
i c
[
-
P4
@

w
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X-DF LNG Engines
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X82DF—20 IMO Tier Il in gas mode X92DF—20 IMO Tier Il in gas mode §
@
Cylinder bore 820 mm Cylinder bore 920 mm E
Piston stroke 3375mm Piston stroke 3468 mm g
Speed 58-84 rpm Speed 70-80 rpm &
Meane ective pressure atR1 17.3bar Meane ective pressure at R1 17.3 bar g
Stroke / bore 4.12 Stroke / bore 3.77 e
m
RATED POWER, PRINCIPAL DIMENSIONS AND MASS RATED POWER, PRINCIPAL DIMENSIONS AND MASS 8
) 5
Output in kW at Outputin kW at 2
oyl LengthA  Drymass oyl go 70 LengthA  Drymass
Yi- garpm 58 rpm mm tonnes rpm rpm mm tonnes
R1 R2 R3 R4 R1 R2 R3 R4
5 25920 21600 17880 14940 10425 805 6 31920 26580 27930 23250 11755 1120
7 30240 25200 20860 17430 11865 910 7 37240 31010 32585 27125 13345 1260
8 34560 28800 23840 19920 13305 1020 8 42560 35440 87240 31000 14935 1380
9 38880 32400 26820 22410 14745 1160 9 47880 39870 41895 34875 17960 1630
10 53200 44300 46 550 38750 19550 1790
B ¢ D 11 58520 48730 51205 42625 21215 1960
Dimensions 5050 1800 12310 12 63840 53160 55860 46500 22875 2140
(mm) F1 F2* F3* G
15080 - - 2700 B c D
Dimensions 5550 1900 13140
BRAKE SPECIFIC CONSUMPTIONS IN GAS MODE (mm) F1 F2 F3 G
Rating point R1 R2 R3 R4 15605 15552 14290 2970
BSEC (energy) K/ 6807 6559 6905 6657 BRAKE SPECIFIC CONSUMPTIONS IN GAS MODE
BSGC (gas) ag/kWh 135.6 130.6 137.6 132.6 i i
BSPC (pilot fuel) g/kWh 06 07 06 07 Rating point R1 R2 R3 R4
BSEC (energy) kJ/kWh 6751 6504 6850 6602
BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE BSGC (gas) 9/kWh 134.6 129.6 136.6 131.6
Rating point R1 R2 R3 R4 BSPC (pilot fuel) a/kWh 0.5 0.6 0.5 0.6
BSFC (diesel Tier ) g/kWh 1772 1712 179.2 1752 BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
BSFC (VCR Tier Il) g/kWh 168.7 166.7 166.7 165.7 Rating point R1 R2 R3 Ra
For definitions see page 66. BSFC (diesel Tier I1) g/kWh 172.7 166.7 174.7 170.7
*Available onrequest BSFC (VCR Tier II) g/kWh 164.2 162.2 163.2 163.7 >I.§
For definitions see page 66. o
c
o
I
i c
o
-
z
®
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X-DF LNG Engines

X82DF—HP—1O IMO Tier Il & Tier 111 (SCR) §
@
Cylinder bore 820 mm E
Piston stroke 3375 g
Speed 56-84 rpm &
Meane ective pressure at R1 22.0 bar g
Stroke / bore 4.12 e
m
RATED POWER, PRINCIPAL DIMENSIONS AND MASS a
Outputin kW at 3
cyl LengthA Drymass o
Yl 84rpm 56 rpm mm tonnes
R1 R2 R3 R4
6 33000 24000 22020 15960 10426 845
7 38500 28000 25690 18620 11866 956
8 44000 32000 29360 21280 13306 1071
9 49500 36 000 33030 23940 14746 1218
B C D
Dimensions 5050 1800 12310
(mm) F1 F2* F3* G
15250 - - 2700
BRAKE SPECIFIC FUEL CONSUMPTION IN GAS MODE
Rating point R1 R2 R3 R4
BSEC (energy) kJ/kWh 7144 6926 6981 6862
BSGC (gas) g/kWh 135.7 128.7 132.5 127.4
BSPC (pilot fuel) g/kWh 8.4 115 8.4 115
BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2 R3 R4
BSFC (diesel Tier Il) g/kWh 167.3 162.2 163.5 160.7
For definitions see page 66.
* Available uponrequest
=
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X-DF LNG Engines
X92DF-HP-1.0

IMO Tier Il & Tier Il (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS

Outputin kKW at

Cyl. gorpm 70 rpm
R1 R2 R3
6 38700 27900 33900
7 45150 32550 39550
8 51600 37200 45200
9 58050 41 850 50850
10 64500 46 500 56 500
11 70950 51150 62150
12 77400 55800 67800

B

Dimensions 5550

(mm) F1

15640

R4
24420
28490
32560
36 630
40700
44770
48840

C

1900
F2
15650

BRAKE SPECIFIC FUEL CONSUMPTION IN GAS MODE

Rating point R1
BSEC (energy) kJ/KWh 7037
BSGC (gas) g/kWh 133.7
BSPC (pilot fuel) g/kWh 8.2

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE

Rating point
BSFC (diesel Tier 1)

R1
164.8

9/kWh

For definitions see page 66.

R2
6781
125.9

11.4

R2
158.8

920 mm
3468
70-80 rpm
21.0 bar
3.77
Length A Dry mass
mm tonnes
11605 1176
13195 1323
14785 1449
17960 1771
19550 1880
21215 2058
22875 2247
D
13150
F3 G
14360 2970
R3 R4
6994 6823
132.9 126.7
8.2 11.4
R3 R4
163.8 159.8




X-DF Ammonia Engines

X52DF—A—1O IMO Tier Il & Tier I11 (SCR)
Cylinder bore 520 mm
Piston stroke 2315mm
Speed 79-105rpm
Meane ective pressure at R1 21.0 bar
Stroke / bore 4.45
RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kKW at .
oyl LengthA LengthA® Drymass
Yl 105rpm 79rpm mm mm tonnes
R1 R2 R3 R4
5 9050 6800 6800 5100 5985 6990 228
6 10860 8160 8160 6120 6925 7930 264
7 12670 9520 9520 7140 7865 302
8 14480 10880 10880 8160 8805 339
B c D D (iSCR)
Dimensions 3514 1205 8415 8760
(mm) F1 F2 F3 G
10350 10350 93800 1910
BRAKE SPECIFIC FUEL CONSUMPTION IN AMMONIA MODE
Rating point R1 R2 R3 R4
BSEC (energy) kJ/kWh 7294 6995 7294 6995
BSGC (gas) g/kWh 3715 355.4 371.5 355.4
BSPC (pilot fuel) 9/kWh 9.0 9.0 9.0 9.0
BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2 R3 R4
BSFC (diesel Tier Il) 9/kWh 170.8 163.8 170.8 163.8
For definitions see page 66.
iSCRavailable for
5-to 7-cylinder engines
withone TCon
exhaustside
e
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X-DF Ammonia Engines
X52DF-A-S1.0

IMO Tier Il & Tier 111 (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kKW at

LengthA LengthA”

520 mm
2045 mm
80-120 rpm
22.0 bar
3.93

Dry mass

Gyl 120rpm 80rpm mm mm tonnes
R1 R2 R3 R4
5 9550 6850 6400 4550 5485 6565 200
6 11460 8220 7680 5460 6345 7415 226
7 13370 9590 8960 6370 7205 257
8 15280 10960 10240 7280 8065 287
B C D D (iSCR)
Dimensions 3100 1185 7775 8000
(mm) F1 F2 F3 G
9340 9340 8800 1675
BRAKE SPECIFIC FUEL CONSUMPTION IN AMMONIA MODE
Rating point R1 R2 R3 R4
BSEC (energy) kJ/kWh 7038 6782 7081 6995
BSGC (gas) g/kWh 358.5 345.5 360.7 356.3
BSPC (pilot fuel) g/kWh 8.7 8.3 8.7 8.6
BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2 R3 R4
BSFC (diesel Tier 1) g/kWh 164.8 158.8 165.8 163.8
For definitions see page 66.
iSCRavailable for
5-to 7-cylinder engines
withoneTCon
exhaustside
000000

X62DF-A-1.0

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kKW at

Cyl. 103rpm 77 rpm
R1 R2 R3 R4
5 14500 10650 10800 7950
6 17400 12780 12960 9540
7 20300 14910 15120 11130
8 23200 17040 17280 12720
B C
Dimensions 4200 1360
(mm) F1 F2
11830 11830

BRAKE SPECIFIC FUEL CONSUMPTION IN AMMONIA MODE

Rating point R1 R2
BSEC (energy) kJ/KWh 7209 6974
BSGC (gas) g/kWh 368.1 355.4

BSPC (pilot fuel) g/kWh 8.5 8.5

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2
168.8

BSFC (diesel Tier Il) g/kWh 163.3
For definitions see page 66.

iSCRavailable for

5-to 7-cylinder engines

withoneTCon

exhaustside

IMO Tier Il & Tier 111 (SCR)
620 mm
2658 mm
77-103 rpm
21.0 bar
4.29
LengthA Dry mass
mm tonnes
6805 341
7910 396
9020 457
10125 506
D
9580
F3 G
11005 2110
R3 R4
7166 6974
365.8 355.4
8.5 8.5
R3 R4
167.8 163.3
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X-DF Ammonia Engines
X62DF-A-S1.0

IMO Tier Il & Tier I11 (SCR)

X72DF-A-1.0

IMO Tier Il & Tier I11 (SCR)

42

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kKW at

Cyl. 108rpm 82rpm
R1 R2 R3 R4
5 13425 9650 10200 7325
6 16110 11580 12240 8790
7 18795 13510 14280 10255
8 21480 15440 16 320 11720
B Cc
Dimensions 3440 1295
(mm) F1 F2
10230 10230

BRAKE SPECIFIC FUEL CONSUMPTION IN AMONIA MODE

Rating point R1 R2
BSEC (energy) kJ/kKWh 7038 6825
BSGC (gas) g/kWh 358.5 347.7

BSPC (pilot fuel) g/kWh 8.7 8.4

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2
164.8

BSFC (diesel Tier 1) g/kWh 159.8
For definitions see page 66.

iSCRavailable for

5-to 7-cylinder engines

withoneTCon

exhaustside

620 mm
2245mm
82-108 rpm
22.0 bar
3.62
Length A Dry mass
mm tonnes
6260 294
7260 341
8260 389
9260 436
D D (iSCR)
8575 9020
F3 G
9620 1835
R3 R4
6953 6867
354.2 348.9
8.5 8.4
R3 R4
162.8 160.8

F2/F3

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kKW at

Cyl. g9rpm 66 rpm
R1 R2 R3 R4
5 19600 14300 14550 10600
6 23520 17160 17 460 12720
7 27440 20020 20370 14 840
8 31360 22880 23280 16 960
B C
Dimensions 4780 1575
(mm) F1 F2
13750 13750

BRAKE SPECIFIC FUEL CONSUMPTION IN AMMONIA MODE

Rating point R1 R2
BSEC (energy) kJ/KWh 7209 6974
BSGC (gas) g/kWh 368.1 355.4

BSPC (pilot fuel) g/kWh 8.5 8.5
BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2

BSFC (diesel Tierll)  g/kWh 168.8 163.3

For definitions see page 66.

e | offly |

720 mm
3086 mm
66-89 rpm
21.0 bar
4.29
Length A Dry mass
mm tonnes
8085 505
9375 589
10665 674
11960 752
D
10790
F3 G
12820 2455
R3 R4
7166 6974
365.8 355.4
8.5 8.5
R3 R4
167.8 163.3

F2/F3
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X-DF Ammonia Engines
X82DF-A-1.0

IMO Tier Il & Tier 111 (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure atR1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS

Outputin kKW at

Cyl.  garpm 58 rpm

R1 R2 R3
6 33000 24000 22800
7 38500 28000 26 600
8 44000 32000 30400
9 49500 36 000 34200

B

Dimensions 5050

(mm) F1

15250

R4
16 560
19320
22080
24 840

1800
F2*

BRAKE SPECIFIC FUEL CONSUMPTION IN AMMONIA MODE

Rating point R1
BSEC (energy) kJ/kwh 7102
BSGC (gas) g/kWh 361.8
BSPC (pilot fuel) g/kWh 8.7

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE

Rating point R1
BSFC (diesel Tier Il) g/kWh 166.3

For definitions see page 66.
* Available uponrequest

R2
6884
350.7

8.5

R2
161.2

820 mm
3375
58-84 rpm
22.0 bar
4.12
Length A Dry mass
mm tonnes
10426 845
11866 956
13306 1071
14746 1218
D
12310
F3* G
- 2700
R3 R4
6940 6820
353.5 347.4
85 8.4
R3 R4
162.5 159.7

F2/F3
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X-DF LPG Engines

X52DF—P—1O IMO Tier Il & Tier I11 (SCR) §
@
Cylinder bore 520 mm ,9
Piston stroke 2315mm g
Speed 79-105rpm &
Meane ective pressure at R1 21.0 bar g
Stroke / bore 4.45 e
m
RATED POWER, PRINCIPAL DIMENSIONS AND MASS a
Outputin kW at B} 3
oyl LengthA LengthA® Drymass o
Yl 105rpm 79rpm mm mm tonnes
R1 R2 R3 R4
5 9050 6800 6800 5100 5985 6990 228
6 10860 8160 8160 6120 6925 7930 264
7 12670 9520 9520 7140 7865 302
8 14480 10880 10880 8160 8805 339
B c D D (iSCR)
Dimensions 3514 1205 8415 8760
(mm) F1 F2 F3 G
10350 10350 93800 1910
BRAKE SPECIFIC FUEL CONSUMPTION IN LPG MODE
Rating point R1 R2 R3 R4
BSEC (energy) kJ/kWh 7294 6995 7294 6995
BSGC (gas) g/kWh 150.2 143.7 150.2 143.7
BSPC (pilot fuel) 9/kWh 9.0 9.0 9.0 9.0
BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2 R3 R4
BSFC (diesel Tier Il) g/kWh 170.8 163.8 170.8 163.8
For definitions see page 66.
iSCRavailable for
5-to 7-cylinder engines
withone TCon >
exhaustside . IU
T
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X-DF LPG Engines
X62DF-P-1.0

IMO Tier Il & Tier 111 (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure atR1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kKW at

Cyl. 103rpm 77 rpm
R1 R2 R3 R4
5 14500 10650 10800 7950
6 17400 12780 12960 9540
7 20300 14910 15120 11130
8 23200 17040 17280 12720
B C
Dimensions 4200 1360
(mm) F1 F
11830 11830

BRAKE SPECIFIC FUEL CONSUMPTION IN LPG MODE

Rating point R1 R2
BSEC (energy) kJ/kwh 7209 6974
BSGC (gas) g/kWh 148.5 143.6
BSPC (pilot fuel) 9/kWh 85 85

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE
Rating point R1 R2
BSFC (diesel Tier Il) g/kWh 168.8 163.3

For definitions see page 66.
iSCRavailable for
5-to7-cylinder engines
withone TCon
exhaustside

620 mm
2658 mm
77-103rpm
21.0 bar
4.29
Length A Dry mass
mm tonnes
6805 341
7910 396
9020 457
10125 506
D
9580
F3 G
11005 2110
R3 R4
7166 6974
147.6 143.6
85 8.5
R3 R4
167.8 163.3

F2/F3
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X-DF Methanol / Ethanol Engines

X52DF-M-S1.0

IMO Tier Il & Tier I11 (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS

Outputin kKW at

Cyl. 120rpm 80 rpm

R1 R2 R3
5 9550 6850 6400
6 11460 8220 7680
7 13370 9590 8960
8 15280 10960 10240

B

Dimensions 3100

(mm) F1

9340

520 mm
2045 mm
80-120 rpm
22.0 bar
3.93

BRAKE SPECIFIC FUEL CONSUMPTION IN METHANOL/ETHANOL MODE

Rating point R1
BSEC (energy) M/E kJ/KWh 6897/7038
BSGC (gas) M/E g/kWh  329.2/248.8

BSPC (pilotfuel) M/E  g/kWh 8.1/8.7

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE

Rating point R1
g/kwh

BSFC (diesel Tier 1) 164.8
For definitions see page 66.

iSCRavailable for
5-to7-cylinder engines
withoneTCon
exhaustside

LengthA LengthA® Drymass
mm mm tonnes
R4

4550 5485 6565 200
5460 6345 7415 226
6370 7205 257
7280 8065 287
c D D (iSCR)
1185 7775 8000
F2 F3 G
9340 83800 1675
R2 R3 R4
6645/6782  6940/7081 6855/6995
316.6/239.8  331.4/250.3 327.1/247.3
8.1/83 8.1/8.7 8.1/8.6

R2 R3 R4

158.8 165.8 163.8

X62DF-M-S1.0

Cylinder bore
Piston stroke
Speed

Meane ective pressure at R1

Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS

Cyl. 108 rpm
R1
5 13425
6 16110
7 18795
8 21480
Dimensions
(mm)

Outputin kKW at

82rpm

R2 R3 R4
9650 10200 7325
11580 12240 8790
13510 14280 10255
15440 16 320 11720

B C

3440 1295

F1 F2

10230 10230

BRAKE SPECIFIC FUEL CONSUMPTION IN METHANOL /ETHANOL MODE

Rating point

BSEC (energy) M/E
BSGC (gas) M/E
BSPC (pilot fuel) M/E

R1 R2
kJ/kwh ~ 6897/7038 6688/6825
g/kWh 329.1/248.8 318.7/241.3
9/kWh 8.1/8.7 8.1/8.4

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE

Rating point
BSFC (diesel Tier Il)

For definitions see page 66.
iSCRavailable for

5-to 7-cylinder engines
withoneTCon
exhaustside

R1 R2

9/kWh 164.8 159.8

IMO Tier Il & Tier 111 (SCR)
620 mm
2245mm
82-108 rpm
22.0 bar
3.62
LengthA Dry mass
mm tonnes
6260 294
7260 341
8260 389
9260 436
D D (iSCR)
8575 9020
F3 G
9620 1835
R3 R4
6812/6953  6731/6867
324.9/2458 320.8/242.8
8.1/85 8.1/84
R3 R4
162.8 160.8

F2/F3
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X-DF Methanol / Ethanol Engines

X62DF-M-1.0

IMO Tier Il & Tier I11 (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS

Outputin kKW at

Cyl. 103rpm 77 rpm

R1 R2 R3
5 14500 10650 10800
6 17400 12780 12960
7 20300 14910 15120
8 23200 17040 17280

B

Dimensions 4200

(mm) F1

11830

R4
7950
9540

11130
12720

C
1360
F2
11830

620 mm
2658 mm
77-103rpm
21.0 bar
4.29

Length A
mm

6805
7910
9020
10125

D
9580
F3
11005

BRAKE SPECIFIC FUEL CONSUMPTION IN METHANOL/ETHANOL MODE

Rating point R1
BSEC (energy) M/E kJ/kWh 7064/7209
BSGC (gas) M/E g/kWh  337.2/2549

BSPC (pilot fuel) M/E  g/kWh 8.3/89

R2
6633/6974
325.6/246.6
8.3/8.6

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE

Rating point R1
168.8

BSFC (diesel Tier 1) g/kWh
For definitions see page 66.
iSCRavailable for

5-to7-cylinder engines
withoneTCon

exhaustside

ﬂ—OOOOOO

R2
163.3

R3
7021/7166
335.0/253.4
8.3/8.8

R3
167.8

F2/F3

Dry mass
tonnes

341
396
457
506

2110

R4
6833/6974
325.6/246.6
8.3/8.6

R4
163.3

X72DF-M-1.0

IMO Tier Il & Tier I11 (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS

Outputin kKW at

Cyl. g9rpm 66 rpm
R1 R2 R3
5 19600 14300 14550
6 23520 17160 17 460
7 27440 20020 20370
8 31360 22880 23280

B

Dimensions 4780

(mm) F1

13750

R4
10600
12720
14840
16 960

C
1575
F2
13750

720 mm
3086 mm
66-89 rpm
21.0 bar
4.29

Length A
mm

8085
9375
10665
11960

D
10790
F3
12820

BRAKE SPECIFIC FUEL CONSUMPTION IN METHANOL/ETHANOL MODE

Rating point R1
BSEC (energy) M/E kJ/KWh 7065/7209
BSGC (gas) M/E g/kWh  336.4/254.9

BSPC (pilot fuel) M/E  g/kWh 8.7/8.9

R2
6835/6974
325.4/246.6
8.4/8.6

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE

Rating point R1
BSFC (diesel Tier Il) g/kWh 168.8

For definitions see page 66.

e | oy |

R2
163.3

R3
7023/7166
334.4/253.4
8.6/8.8

R3
167.8

F21F3

Dry mass
tonnes

505
589
674
752

2455

R4
6835/6974
325.4/246.6
8.4/8.6

R4
163.3

5
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X-DF Methanol / Ethanol Engines
X82DF-M-1.0

IMO Tier Il & Tier Il (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kKW at

Cyl.  garpm 58 rpm
R1 R2 R3 R4
6 33000 24000 22800 16 560
7 38500 28000 26 600 19320
8 44000 32000 30400 22080
9 49500 36 000 34200 24840
B Cc
Dimensions 5050 1800
(mm) F1 F2*
15250 -

X92DF-M-1.0

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kKW at

BRAKE SPECIFIC FUEL CONSUMPTION IN METHANOL/ETHANOL MODE

Rating point R1 R2
BSEC (energy) M/E kJ/kWh 6961/7102 6748/6884
BSGC (gas) M/E g/kWh  332.2/251.1 321.5/243.4
BSPC (pilot fuel) M/E  g/kWh 8.2/8.7 8.2/85
BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE

Rating point R1 R2
BSFC (diesel Tier 1) g/kWh 166.3 161.2

For definitions see page 66.

* Available uponrequest

£

ili oy

e
iy
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o

F2/F3

820 mm
3375
58-84 rpm
22.0 bar
4.12
Length A Dry mass
mm tonnes
10426 845
11866 956
13306 1071
14746 1218
D
12310
F3* G
- 2700
R3 R4
6799/6940  6684/6820
324.1/2454  318.3/241.1
8.2/85 8.2/8.4
R3 R4
162.5 159.7

S
N

Lot

t
B

Cyl. 8orpm 70rpm
R1 R2 R3 R4
6 38700 27900 33900 24420
7 45150 32550 39550 28490
8 51600 37200 45200 32560
9 58 050 41850 50850 36 630
10 64500 46 500 56 500 40700
11 70950 51150 62150 44770
12 77400 55800 67800 48 840
B C
Dimensions 5550 1900
(mm) F1 F2
15640 15650

BRAKE SPECIFIC FUEL CONSUMPTION IN METHANOL/ETHANOL MODE

Rating point
BSEC (energy) M/E
BSGC (gas) M/E

BSPC (pilot fuel) M/E

KI/kWh
a/kWh
9/kWh

R1
6855/6995
327.3/247.3
8.0/8.6

R2
6603/6739
314.6/238.3
8.0/83

BRAKE SPECIFIC FUEL CONSUMPTION IN DIESEL MODE

Rating point
BSFC (diesel Tier I1)

For definitions see page 66.

o/kWh

R1
163.8

F2iF3

IMO Tier Il & Tier Il (SCR)
920 mm
3468
70-80rpm
21.0 bar
3.77
Length A Dry mass
mm tonnes
11605 1176
13195 1323
14785 1449
17960 1771
19550 1880
21215 2058
22875 2247
D
13150
F3 G
14360 2970
R3 R4
6812/6953 6645/6782
325.1/245.8 316.8/239.8
8.0/85 8.0/8.3
R3 R4
162.8 158.8

5
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X-Engines Diesel
X52-1.2

IMO Tier Il & Tier Il (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS

Outputin kKW at

Cyl. 105rpm 75rpm

R1 R2 R3
5 9050 6800 6475
6 10860 8160 7770
7 12670 9520 9065
8 14480 10880 10360

B

Dimensions 3514

(mm) F1

10350

BRAKE SPECIFIC FUEL CONSUMPTION (BSFC) IN g/kWh

Rating point
BMEP, bar

Delta Bypass Tuning,

BSFC (g/kwh) 100% power, Tier Il

R1BSFC (g/kWh), Tier Il

50
Delta Bypass Tuning 162.7
Low-load Tuning 159.2

For definitions see page 66.
iSCRavailable for
5-to7-cylinder engines
withoneTCon

exhaustside

520 mm
2315mm
75-105rpm
21.0 bar
4.45
LengthA LengthA® Drymass
mm mm tonnes
R4
4825 5985 6990 217
5790 6925 7930 251
6755 7865 288
7720 8805 323
c D D (iSCR)
1205 8415 8760
F2 F3 G
10350 9800 1910
R1 R2 R3 R4
21.0 15.8 21.0 15.8
168.8 161.8 168.8 164.8
Power(%)
65 75 90 100
160.5 160.3 163.1 168.8
159.1 160.3 163.5 169.8

F2/F3

X52-52.0

IMO Tier Il & Tier Il (SCR)

Cylinder bore 520 mm
Piston stroke 2045 mm
Speed 80-120 rpm
Meane ective pressure at R1 22.0 bar
Stroke / bore 3.93

RATED POWER, PRINCIPAL DIMENSIONS AND MASS

Outputin kW at .
LengthA LengthA

Cyl. 120rpm 80 rpm mm mm
R1 R2 R3 R4
5 9550 6850 6400 4550 5485 6565
6 11460 8220 7680 5460 6345 7415
7 13370 9590 8960 6370 7205
8 15280 10960 10240 7280 8065
B c D
Dimensions 3100 1185 7775
(mm) F1 F2 F3
9340 9340 8800

BRAKE SPECIFIC FUEL CONSUMPTION (BSFC) IN g/kWh

Rating point R1 R2 R3
BMEP, bar 22.0 15.8 22.1
Delta Bypass Tuning,

BSFC(@/kWh) = 00s power, Tier I 163.8 157.8 164.8
R1BSFC (g/kWh), Tier Il Power(%)

50 65 75 90
Delta Bypass Tuning 157.7 155.5 155.3 158.1
Low-load Tuning 154.2 152.0 155.3 158.5

For definitions see page 66.
iSCRavailable for

5-to 7-cylinderengines
withoneTCon
exhaustside

F2/F3

Dry mass
tonnes

190
215

245

275

D (iSCR)
8000

G

1675

R4
15.7

162.8

100

163.8
164.8

5
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X-Engines Diesel
X62-S2.0

IMO Tier Il & Tier Il (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kW at

Cyl. 108rpm 82rpm
R1 R2 R3
5 13425 9650 10200
16110 11580 12240
7 18795 13510 14280
8 21480 15440 16 320
B
Dimensions 3440
(mm) F1
10230 1

BRAKE SPECIFIC FUEL CONSUMPTION (BSFC) IN g/kWh

Rating point R1
BMEP, bar 22.0
Delta Bypass Tuning,

BSFC (g/kwh) 100% power, Tier Il 163.8
R1BSFC (g/kWh), Tier Il

50 65
Delta Bypass Tuning 155.7 154.7
Low-load Tuning 152.2 151.2

For definitions see page 66.
iSCRavailable for
5-to7-cylinder engines
withoneTCon
exhaustside

620 mm
2245mm
82 108 rpm
22 bar
3.62
Length A Dry mass
mm tonnes
R4
7325 6260 280
8790 7260 325
10255 8260 370
11720 9260 415
C D D (iSCR)
1295 8575 9020
F2 F3 G
0230 9620 1835
R2 R3 R4
15.8 22.0 15.8
158.8 161.8 159.8
Power(%)
75 90 100
155.3 158.1 163.8
155.3 158.5 164.8

X62—12 IMO Tier Il & Tier I11 (SCR) §
@
Cylinder bore 620 mm E
Piston stroke 2658 mm g
Speed 72 103 rpm &
Meane ective pressure at R1 21.0 bar g
Stroke / bore 4.29 g
m
RATED POWER, PRINCIPAL DIMENSIONS AND MASS &
Outputin kW at 3
cyl LengthA Drymass
vl 103rpm 72rpm mm tonnes
R1 R2 R3 R4
5 14500 10650 10100 7425 6805 325
6 17400 12780 12120 8910 7910 377
7 20300 14910 14 140 10395 9020 435
8 23200 17040 16 160 11880 10125 482
B C D
Dimensions 4200 1360 9580
(mm) F1 F2 F3 G
11830 11830 11005 2110
BRAKE SPECIFIC FUEL CONSUMPTION (BSFC) IN g/kWh
Rating point R1 R2 R3 R4
BMEP, bar 21.0 155 21.0 154
Delta Bypass Tuning,
BSFC (g/kWh) 100% power, Tier 166.8 161.3 167.8 163.3
R1BSFC (g/kwWh), Tier Il Power(%)
50 65 75 90 100
Delta Bypass Tuning 159.7 157.8 158.3 161.1 166.8
Low-load Tuning 156.2 156.4 158.3 161.5 167.8
For definitions see page 66.
iSCRavailable for
5-to 7-cylinderengines
withoneTCon >
exhaustside I'II'I
>
© =}
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X-Engines Diesel
X72-1.2

IMO Tier Il & Tier Il (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kW at

Cyl.  89rpm 63 rpm
R1 R2 R3
5 19600 14 300 13900
6 23520 17160 16 680
7 27440 20020 19460
8 31360 22880 22240
B
Dimensions 4780
(mm) F1
13750 1

BRAKE SPECIFIC FUEL CONSUMPTION (BSFC) IN g/kWh

Rating point R1
BMEP, bar 21.0
Delta Bypass Tuning,

BSFC (g/kwh) 100% power, Tier Il 166.8
R1BSFC (g/kWh), Tier Il

50 65
Delta Bypass Tuning 159.7 157.8
Low-load Tuning 156.2 157.4

For definitions see page 66.

720 mm
3086 mm
63 89rpm
21.0 bar
4.29
LengthA Dry mass
mm tonnes
R4
10100 8085 481
12120 9375 561
14140 10665 642
16 160 11960 716
C D
1575 10790
F2 F3 G
3750 12820 2455
R2 R3 R4
15.3 21.0 15.3
161.3 165.8 162.3
Power(%)
75 90 100
158.3 161.1 166.8
158.3 161.5 167.8

F2/F3

X82-2.0

IMO Tier Il & Tier Il (SCR)

Cylinder bore

Piston stroke

Speed

Meane ective pressure at R1
Stroke / bore

RATED POWER, PRINCIPAL DIMENSIONS AND MASS
Outputin kW at

Cyl.  g4arpm 58 rpm

R1 R2 R3
6 33000 24000 22800
7 38500 28000 26600
8 44000 32000 30400
9 49500 36000 34200

B

Dimensions 5050

(mm) F1

15250

BRAKE SPECIFIC FUEL CONSUMPTION (BSFC) IN g/kWh

Rating point R1
BMEP, bar 22.0
Delta Bypass Tuning,

BSFC (g/kwh) 100% power, Tier Il 165.3
R1BSFC (g/kwh), Tier Il

50 65
Delta Bypass Tuning 159.2 157.0
Low-load Tuning 155.7 153.5

For definitions see page 66.
* Available upon request

820 mm
3375mm
58 84rpm
22.0 bar
4.12
Length A Dry mass
mm tonnes
R4
16 560 10426 805
19320 11866 910
22080 13306 1020
24840 14746 1160
C D
1800 12310
F2* F3* G
- - 2700
R2 R3 R4
16.0 22.0 16.0
160.2 161.5 158.7
Power(%)
75 90 100
156.8 159.6 165.3
156.8 160.0 166.3

F2/F3

6
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X-Engines Diesel General Technical Data Application

X92-1.1 IMO Tier 11 & Tier 111 (SCR) WanD sQeneraI 'I_'echnlcal Data (GTD) appll_catlon §
provides information to plan the layout of WinGD o)
Cylinder bore 920 mm . .
- —
Piston stroke 3468 mm marine low-speed engines. 5
Speed 70 80 rpm ) ) ) &
Meane ective pressure at R1 21.0 bar Create new projects in three simple steps: S
Stroke /bore 3.7 1. Selectan engine from the product portfolio 3
m
RATED POWER, PRINCIPAL DIMENSIONS AND MASS 2. Define aconfiguration which meets the vessel requirements a
i 3
Outputin kwat lengthA  Drymass 3. Analyse the resulting performance data and export as a PDF o
Gyl gorpm 70rpm mm tonnes
R1 R2 R3 R4
6 38700 27900 33900 24420 11605 1120 e
7 45150 32550 39550 28490 13195 1260 -
8 51600 37200 45200 32560 14785 1380 cyinde Rating Fed McR Foint
9 58050 41850 50850 36630 17 960 1630 E— ] ot
10 64500 46500 56 500 40700 19550 1790 __
11 70950 51150 62150 44770 21215 1960 —— oo
12 77400 55800 67800 48840 22875 2140 —
== o
B c D et
Dimensions 5550 1900 13150 =
(mm) F1 F2 F3 G Tunings
15640 15650 14360 2970 =
BRAKE SPECIFIC FUEL CONSUMPTION (BSFC) IN g/kWh - e
Rating pOint Rl RZ R3 R4 Coling System Lubricating O System
BMEP, bar 21.0 15.1 21.0 15.1 i Seper o e
Delta Bypass Tuning,
BSFC(@/KWN) ) 5004 power, Tier I 162.8 156.8 161.8 157.8
R1BSFC (g/kWh), Tier Il Power (%)
: 50 65 75 90 100 Startyour next engine project by downloading GTD: GTD
Delta Bypass Tuning 156.7 1545 154.3 157.1 162.8 www.wingd.com/en/media/general-technical-data
Low-load Tuning 151.6 149.6 153.8 157.5 163.8

For definitions see page 66. —_

F2/F3

=
"

ﬁ <t .i Scan this QR code to visitthe GTD page.

The programis adesktop application and supported by all
@ Gl Windows operating systems fromversion 7.

uoneol ddy eieq [eoluyoa] [eiauss /1asald
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Engine Definitions and Notes

ISO Standard (1SO 3046-1)
reference conditions

1.0bar Total barometric
pressure atR1

25 C Suction air temperature
30% Relative humidity

25 C  Cooling water temperature
before engine

Rating points

The engine layout fields for WinGD
low-speed engines are defined by
the power/speed rating points R1, R2,
R3and R4 (see diagram below).

R1isthe nominal maximum
continuous rating (MCR) of an engine.
Power

@ Engine-MCR

Engine

layout eld

Speed o

Any power and speed within the
respective engine layout field may
be selected as the Contracted-MCR
(CMCR) point for an engine.

66

Dimensions and weights

All dimensions and weights are not
binding. For detailed information
and updates, please visit:
www.wingd.com/products-
solutions/engines
A Engine length from the coupling
flange to the end of the bedplate

A* Engine length from the TC aftend
to the end of the bedplate

Width of the engine seating

(@]

Distance from the centre of the
crankshaft to the underside of
the foot flange

D Distance fromthe centre of the
crankshaft to the highest point
of the engine

F1 Minimum height for vertical
removal of the piston

F2 Minimum height for vertical
removal of the piston with
double-jibcrane

F3 Minimum height for tilted removal
of the piston with double-jib crane

G Distance from the centre of the
crankshaft to the lowest point of
the engine

The engine weightisanetvalue
and excludes any liquids.

Fuel/energy consumption

All brake specific fuel consumptions
(BSFC) and brake specific pilot fuel
consumptions (BSPC) are quoted
for fuel of lower calorific value
42.7MJI/Kg.

Brake specific gas consumptions
(BSGC) are quoted for gas of lower
calorificvalue 50.0 MJ/kg.

For other fuel types, the following
reference lower calorificvaluesare
applied:

Ammonia 18.6MJ/kg
LPG 46.0MJ/kg
Methanol 19.9MJ/kg
Ethanol 26.8Mj/kg

Brake specific energy consumptions
(BSEC) for dual-fuel engines are based
onenergy delivered to the engine as
gas and liquid fuel for one kilowatt hour
mechanical power output.

Forall WinGD low-speed diesel and
dual-fuel engines stepwise tolerances
have been introduced for the brake
specific fuel and energy consumption
(BSFC/BSEC) guarantee, referring

to ISO standard reference conditions
(1SO 15550 and 3046):

+5% tolerance for 100% to 85%
engine power
+6% tolerance for <85% to 65%
engine power
+7% tolerance for <65% to 50%
engine power

The BSFC/BSEC guarantee is possible
atone power pointbetween 50 100%.

Available engine tunings

Delta Bypass Tuning and Low-load
Tuning are available for certain
WinGD low-speed diesel engines to
provide optimum fuel consumption for
differentengine loads. DeltaBypass
Tuning and Low-load Tuning focus
onreducing fuel consumption in the
operating range below 90% or 75%
engine power.

The advanced technology of Steam
Production Control (SPC) can be
added to the Low-load and Delta
Bypass Tuning to increase the steam
production, while keeping the overall
fuel consumption ata minimum.

Dual tuning is available on request
and in cooperation with classification
societies.

Automated Sequential Turbocharging
(aSTC) isavailable as an option for
X82-2.0and X92-1.1 engines with
multi-turbocharger configurations.
aSTCsignificantly reduces the
engine’s consumption at low loads.

Delta Bypass Tuning
Low-load Tuning
asTC

SSu

40 50 60 70 80 90 100
Engine power (%)

Fuel consumption (BSFC)
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WinGD Technologies

X_DF TeChnO|Ogy The low-cost, highly efficientand The following pages provide concept With the lowest overall emissions =
reliable fuel injection concept used by overviews and availability. profile of any LNG engine concept, 2
WinGD s dual-fuel LNG engines offers licati the X-DF engine is an attractive o
g  several advantages over other dual- Applications solution for companies looking §
- § fuel engine concepts: X-DF technology is applicableona for environmentally sustainable E)
2 : : : variety of vessel types, includin ropulsion solutions. o
8 Simple nstallation, low-cost LNG cZ\rriers chez’ﬁcal tankers ’ " p- ; ; f 8
auxiliary systems and low power : o b AllWinGD portfolio engines are built ‘?D.
Aprovenand reliable engine consumption contribute to lower contalngr s_hlps ar_md V?SSEI_S operatmg X-DF ready, making the conversion 9]
platform for fuel flexible vessels investment and life cycle costs worldwide including in Emission . of low-speed diesel to fuel flexibility
. . Control Areas (ECAs) such as those in possible. Retrofitting can be
WinGD is a pioneer in modern dual- Exltremle(:ylysfmallIprl]lotfuellquantlty, place in the Baltic Sea, North America  combined with planned maintenance
elow 1% of total heat release i '
fuel_techno_logyfortwo—stroke 0 and Gulf of Mexico. during a standard docking period.
marine engines, with LNG fuelled Engines can be operated on gas
engines in operation since 2016. down to very low loads
:/1V|th V\iellio;/ertﬁz ’.“'“'0” running Low NOX emissions, IMO Tier Il
ours to as’ hle(ljr;(—s;';\;lce d compliant without exhaust-gas
f;](pter;erjce_l ening - are;(cee S after-treatment, and close to zero
at of similar engine concepts. SOX emissions
Now the X-DF seriesis evolving, Particulate matter emissions
bringing the proven and reliable significantly reduced The pathway to
Diesel cycle performance of its X-DF-HP f
-DF- or LNG -
X-Engines to offerammonia and h dual-fuel carbon-neutral
methanol/ethanol dual-fuelled High-pressure, dual-fuel LNG 82~ i
engines, along with a high-pressure and 92-bore engines for ultra-large Shlp power
LNG concept tailored to large container vessels (ULCV) are now
container vessels. available for order, with the first
expected to enter service in 2028.
X-DF for LNG Y_DF f . dLPG
- orammoniaan
Using WinGD s dual-fuel X-DF engines ]
gives operators flexibilityinreducing ~ Ammonia-fuelled X-DF-Aand LPG-
emissions. Fossil LNG offers an fuelled X-DF-P dual-fuel engines are
immediate 15-20% reduction in now available for order, with the first
greenhouse gas emissions. By vessels using these engines to enter
blending or replacing fossil LNG with servicein 2026. -
carbon-neutral synthetic orbio-LNG, - y_pr for methanol and ethanol o
operators can reduce their emissions . . 0
further without modification. All WinGD s methanol-fuelled engines @
X-DF engines can be retrofitted for can now be adapted and certified for >
methanol/ethanol or ammonia, giving ethanol fuel, with the first ethanol- 2
unrivalled choice in how operators fuelled vessels expected to enter §
meet their emissions targets. servicein 2027.
68 69
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X-DF High Pressure Technology

X-DFFE

LNG fuelled propulsion
optimised for ultra-large
container vessels

X-DF-HP, available for order now,
delivers the lowest GHG emissions
and highestinstallation efficiency
for large container vessel ship
owners choosing LNG as fuel. The
high-pressure X-DF-HP engine

is optimised specifically for the
container vessel segment, while
the low-pressure X-DF concept
continues to deliver the best CAPEX
and OPEX for vessels that do not
require the same power density.

The X-DF-HP conceptwill be familiar
to operators of WinGD s well-
established, highly efficientdiesel-
fuelled X-Engines. Notable features
include comparable performance
with X-Engines in both gas mode

and diesel mode, low pilot fuel
requirements precisely controlled by
common rail injection and NOx Tier
11l compliance in both modes with
Selective Catalytic Reduction (SCR).

Injection concept

X-DF-HP is equipped with dual-fuel
technology enabling it to operate
either on LNG or diesel fuel. The
engine operates according to the
Diesel principle in both diesel mode
and LNG mode. Itis equipped with two
separate fuel injection systems.

The diesel fuel injection system s
used for diesel mode and remains
active in gas mode for injecting a
small amount of pilot fuel, needed for
stable ignition of gas fuel.

Engine parameters

X-DF-HP engines have the same
rating field as WinGD’s diesel-fuelled
engines and will be available with the
same cylinder configurations. The
mechanical designis based on the
existing WinGD X-Engine portfolio,
with the addition of a high-pressure
gas fuel injection system.

IMO Tier Ill solutions

X-DF-HP engines are IMO Tier Il

NOx compliant without exhaust gas
aftertreatmentin both diesel mode
and gas mode. IMO Tier Il compliance
can bereached in both operating
modes with high-pressure or
low-pressure SCR.

Retrofitready

AllWIinGD engines are builton a
similar, robust platform capable

of handling the high pressures and
temperatures that may be needed for
various alternative fuels. Conversion
packages for converting diesel and
LNG engines to X-DF-HP engines will
be available shortly after newbuild
engines are developed for the
relevantbore size.




Variable Compression Ratio (VCR) Technology

X-

Compression
without
compromise
for optimal
efficiency on
all fuels

Marine dual-

fuel engines

were conceived

toenable the

use of cleaner

alternative

fuelsalongside

conventional

liquid fuel.

However the

use of two

different fuels

necessitates adesign compromise
that has prevented both fuels from
being used with maximum efficiency,
and which has been unavoidable
until now. As each fuel has a different
compression ratio at which ideal
combustionis achieved, engine
designers have had to choose which
fuel to favour when setting this fixed
parameter.

To redress this, WinGD and Mitsui
E&S DU Co have developed Variable
Compression Ratio (VCR) technology.
VCR allows an engine s compression
ratio to be dynamically adapted
depending on currentoperation

point, ambient condition and ideal
combustion pressures.

72

FVCR

by WinGD

The combination of iCER and Based on the performance =
VCR allows further reduction of improvements mentioned, the 2
methane slip of up to 30% following fuel consumption, O
iaai : —
Diesel mode emissions and OPEX calculations o
. . have been made for some key E)
This offersimproved efficiency Reduction of fuel consumption by vessel types. =3
regardless of the fuel, and makes 8-12g/kWh, depending on engine i &
operating with both fuels more type and rating. The calculatlonsforgach mode o
feasible. . i . assume that the engine has been
This performance brings diesel running in the same mode for a full
Significant performance consumption toasimilar level year atan assumed typical load profile.
improvements toaconventional diesel engine
i eliminating the traditional Considering these potential savings
Testing of the VCR system has compromise in diesel efficiency and the further savings achieved
confirmed the following unique of alean burn pre-mixed engine. under any future carbon pricing
improvements: . o ) regime, WinGD anticipates very short
Gas mode Automatic optimisation of engine payback periods for VCR technology
) ) efflm_e_ncy independent of ope_ratmg regardless of the fuel used.
Reduction of consumption by 2-6 conditions, e.g.: under changing
g/kWh depending on engine load, ambient conditions or for differences VCRisalsoavailable as aretrofit
with particularly high reductions in operating pointsdue toPTO, ALS package for enginesin service.
atpartload. or WASP systems.
EXAMPLE CONSUMPTION & GHG EMISSIONS COMPARED TO X-DF 2.0 NON-VCR’
Type of Engine Engine Consumption GHG Annual Annual Annual
vessel type rating savings reduction OPEX OPEX OPEX
savings: savings: savings:
fuel GHG sum
tons/year % tons/year % US$/year Us$/year* US$/year*
174k cum 2X 2x12129 kW GM: 361 GM:-2.4% GM:1655 GM:-3.7% GM:-307000 GM:-148985 GM:-455985
LNGC 5X72DF-2.2
VCR 75RPM DM:1036 DM:-5.6% DM:3260 DM:-5.6% DM:-549000 DM:-293800 DM:-842800
7000CEU  7X62DF-S2.0 11920 kW GM: 163 GM:-2.3% GM: 761 GM:-3.5% GM:-138700 GM: -64490 GM:-203190
PCTC VCR
104.8 RPM DM: 494 DM:-5.7% DM:1555 DM:-5.7% DM:-261600 DM: -139950 DM:-401550
1900 TEU 6X62DF-S2.0 11500 kW GM: 146 GM:-3.1% GM: 611 GM:-4.6% GM:-124000 GM: -54990 GM:-178990
Feeder VCR
105RPM DM: 440 DM:-7.7% DM:1385 DM:-7.7% DM:-233000 DM:-124650 DM:-357650
115k dwt 6X62DF-2.1 10450 kW GM: 121 GM:-2.3% GM: 610 GM:-3.8% GM:-103000 GM: -54900 GM:-157900 ;
BC VCR
82RPM DM: 424 DM:-6.5% DM:1336 DM:-6.5% DM:-233250 DM:-139950 DM:-373200 -
o
Fuel Prices: LNG =$850; VLSFO =$530 GM: Continuous Gas Mode operation o
Typical operation pro le used per vessel segment DM: Continuous Diesel Mode operation *based on carbon tax price=$90
73



Variable Compression Ratio (VCR) Technology

X-DFVER

Simple, sturdy and easy to install

VCR adjusts compression ratio by
raising or lowering the piston rod.

It features a hydraulic mechanism
fitted to the crosshead pin, allowing
for the position of the piston rod to
be changed. The piston position is
controlled by the amount of oil in

the lower chamber located below
the piston rod. The amount of oil is
controlled by filling pressurised lube
oil through aknee lever and by draining
the lube oil from the lower chamber.

This simple, sturdy design has no
impacton installation requirements
or engine footprintand requires

no specific maintenance between
drydocking periods.

VCRisavailable as an option for a
wide range of X-DF engines.

Feed pump

Electricallydriven, itincreasesthe
engine lube oil pressure (4 5bar)
tothe feed pressure of 40 50bar.
Variable motor speed to minimise
power consumption.

Feed manifold
Distributes the lube oil to all
cylinders.

Pressure control valve
Limitsthe pressureinthe feed
manifold.

Solenoid proportional valve
Controlsthe flow of oil to the lower
chamber of each cylinder.
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Knee lever of VCR
Connects the proportional valve with
the lower hydraulic chamber.

Deliveryvalve
Spring loaded non-returnvalve.

Lower chamber
Lifts the piston rod depending on
amountofoilinit.

Solenoidreliefvalve
Controls opening and closing of
outletvalve.

o Outletvalve

Releases oil from the lower
hydraulic chamber to lower the
position of the piston rod.

@ Upper chamber
Holds the piston down under any

situation (e.g. engine startor
malfunction of exhaustvalve).

Q Lift-off v/vwithfilling orifice

Retains oil volume in upper chamber
incase of low oil pressure in lower
chamber to avoid lift-off of piston.

@ Knee lever for piston cooling
Existing knee lever for usual piston
cooling.

Sensor for piston position
Measures piston timing and enables
control of piston rod position.

Sensor for air temperature

In piston underside. Measures
scavenge air temperature close
to the scavenging ports of each
cylinder.

Crankangle signal

Existing engine crank angle signal
used also for the VCR control.

VCR adjusts compression ratio by raising
or lowering the piston rod. It features
ahydraulic mechanism fitted to the
crosshead pin, allowing for the position
of the piston rod to be changed.
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ICER

The iCER system is designed to cool
and recirculate part of the exhaust
gas. Itismade up of alow-pressure
exhaustrecycling path with an
efficient Exhaust Gas Cooler (EGC).
Whenrecirculated exhaust gasis
mixed with scavenge air, carbon
dioxide partly replaces the oxygenin
the fresh air, reducing the mixture s
reactivity during combustion.

Thisincreases the ignition delay

and stabilises the combustion speed.
By raising resistance to auto-ignition
and reducing combustion speed, iCER
enables combustion control so that the
compression ratio can be increased
and thermal efficiency improved.

‘Water spray

Seawater in
Seawater out
Bleed-o

Circulation pump

Abbreviation:

FRV Flow Regulating Valve
Sov Shut Off Valve

SAC Scavenge Air Cooler
BPV Back Pressure Valve

ICER On-engine

The iCER systemis also available
inan on-engine configuration,
enabling the emissions reduction
technology to be installed without
impact on engine footprint. On-engine
iCER offers the same advantages
while simplifying testing, building
and installation of the engine, as
well as reducing the engine room
space needed for emissions
reduction equipment.

The EGC and all exhaust gas flow
control components are installed
onthe engine, offering significant
engine room design flexibility.
The production-friendly design
also minimises manufacturing and
installation costs.

Exhaust gas receiver

Scavenge air receiver

WMC Water Mist Catcher
EGC Exhaust Gas Cooler
PHE Plate Heat Exchanger
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X-DF-A Technology

X-DFA

WinGD s first engine platform
designed for carbon-free fuel

Available for order with the first
enginesdeliveredin 2025, X-DF-A
enables deep-seaship owners and
operators to choose carbon-free
ammonia for their main engines.

The engine platform deployed in
X-DF-Aengines will be familiar to
operators of WinGD s well-established,
highly efficient diesel-fuelled
X-Engines. Notable features include
comparable performance with
X-Engines in bothammonia mode

and diesel mode, low pilot fuel
requirements precisely controlled
through common rail injection and NOx
Tier Ill compliance in both modes with
Selective Catalytic Reduction (SCR).

Safety has been akey priority
during the development of engines
usingammoniadue to the inherent
characteristics of the fuel. Already
supported with Approval-in-
Principle from several leading
classification societies, X-DF-A
deliversthe assurance that ship
owners and operators need to
integrate ammonia-fuelled engines
into vessel designs today.

Injection concept

The X-DF-Aisadual-fuel engine
equipped with technology enabling
the engine to operate either on
ammoniaor diesel fuel. The engine
operates according to the diesel
principle in both diesel mode and
ammonia mode. Itis equipped with
two separate fuel injection systems.
The diesel fuel injection system s
used for diesel mode and remains
active inammonia mode for injecting
asmallamount of pilot fuel, needed
for stable ignition of ammoniafuel.

Engine parameters

The ammonia engines have the

same rating field as WinGD’s diesel
engines and will be available with the
same cylinder configurations. The
mechanical design is based on the
existing WinGD X-Engine portfolio,
with the addition of anammonia

fuel injection systemincluding the
additional servo oil system todrive it.




X-DF-P Technology

X-DEF

WinGD’s fuel-flexible solution for
LPG and ammonia fuel

Available for order now for first
engine delivery from end of 2027
onwards. The X-DF-P engines will
enable LPG/Ammonia Carrier owners
and operators to use LPG fuel for
their main engines. The same fuel
injection system conceptis used as
for the X-DF-Aammonia engine. This
will allow a simple conversion to
X-DF-Awith only minor changes once
ammoniafuelisavailable.

The engine platform deployed in
X-DF-P engines will be familiar

to operators of WinGD s well-
established, highly efficient diesel-
fuelled X-Engines. Notable features
include comparable performance
with X-Engines in both LPG mode

and diesel mode, low pilot fuel
requirements precisely controlled
through common rail injection and NOx
Tier Il compliance in both modes with
Selective Catalytic Reduction (SCR).

Safety has been key priority during the
development of the engines, which
follows the design principles of the
X-DF-A engines using ammonia due
to the inherent characteristics of the
fuel. X-DF-P delivers the assurance
that ship owners and operators need
to integrate LPG-fuelled enginesinto
vessel designs today.
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Injection concept

The X-DF-Pisadual-fuel engine
equipped with technology enabling
the engine to operate either on LPG
or diesel fuel. The engine operates
according to the diesel principle in
both diesel mode and LPG mode. It
is equipped with two separate fuel
injection systems.

The diesel fuel injection system s
used for diesel mode and remains
active in LPG mode for injecting a
small amount of pilot fuel, needed
for stable ignition of LPG fuel.

Engine parameters

The LPG engines have the same
rating field as WinGD’s diesel
engines and will be available with
the same cylinder configurations.
The mechanical design is based

on the existing WinGD X-Engine
portfolio, with the addition of an LPG
fuelinjection systemincluding the
additional servo oil system to drive it.



































































