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. MITSUBISHI TURBOCHARGER AND ENGINE EUROPE B.V.

1. ENGINE GENERAL INFORMATION
1.1 Make {name of undertaking):

1.2 Type and commercial description of the
parent engine and (if applicable) of the
engines within the family/group:

1.3 Purpose for which the engine will be used

1.4 Mame and address of manufacturer:

1.5 Name and address of manufacturer's
representative (if any)

1.6 Location, coding and method of affixing of

the engine identification number:

1.7 Address{es) of assembly plantis}

% _ when face the engine flywheel end.

Mitsubishi Heavy Industries, Lid.

SBA3-MPTAW, Family 58C, see overview in
chapter 3 “Principal particulars of engine types
within the family”

Propeller-law-operated main and auxiliary engines or
constant-speed operated engines for main
propulsion

Mitsubishi Heavy Industries, Ltd.
General Machinery & Special Vehicle Headquarters
3000 Tana, Sagamihara
Kanagawa 229-1193
dapan

Mitsubishi Turbocharger and Engine Europe BY
Damsluisweg 2

1332 EC Almere

The Netherlands

The engine model name and engine serial number
are stamped on the engine name plate riveted to
the left side'"’ of engine crankcase.

Mitsubishi Turbocharger and Engine Europe BV
Damsluisweg 2

1332 EC Almers

The Netherlands

MHI Equipment Alsace S AS (MEA)
1, rue de la Fonderie-68100
Mulhouse

France

Mitsubishi Turbocharger ar

F-00144%-0023
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MITSUBISHI TURBOCHARGER AND ENGINE EUROPE B.V.

Z. PRINCIPAL PARTICULARS OF PARENT ENGINE

9 Description of the engine Unit

2.01 Manufacturer: Mitsubishi Heavy Industries, Ltd.

2.02 Manufaciurer's engine code: Mitsubishi SBA3-MPTAW: #35602

2.03 Rated power kW at rated speed: 360 kW @ 1840 rpm

204 Engine Family 58C

205 Cycle: four stroke

2.06 Bore: 150 mm

2.07 Stroke: 175 mm

2.08 Number and layout of cylinders: 6 cylinders In-line

2.09 Engine displacement: 18.56 dm?

240 Volumetric compression ratio 14.5: 1

241 Combustion system description direct injection, open chamber

2.12 Mean effective pressure; 12.7 bar

2.13 Maximum cylinder pressure; 132.0 bar

514 Fviz;?ximum exhaust temperature at the point in the sxhaust pipe(s) o
adjacent to the outer flange(s} of the exhaust manifold(s). 650

2.15. Cooling system

2.15.1 Cooling medium: water/Glycol

2.15.2 Liquid cooling: maximum temperature at outlet: 95 °C

2.15.3 Max.charge air temperature: 55 °C

2.16 Turbocharger: 1 unit

2.16.1 Make: Mitsubishi

2.16.2 Type: TD10LZ2-45VRC

2.17 Intercooler: yes

518 Intake system: maximum allowable intake depression at rated engine KPa
speed and at 100% load: 3.92

519 Exh;ust system: mgximum allowable exhaust backpressure at rated kPa
engine speed and at 100% load: 4.41

2.20 Injection system

2.20.1 Fuel injection pump: 1 unit

2.20.2 Make(s) o ZEXEL o

2.20.3 Type(s): NP-PE 68P130/

2204 Injection timing: 25° bTDC

2205 injecﬁgm timing adjustmegt: _seeph{apter 6 "Procedure for demonstrating
compliance with NOx emission limits on board”

2.20.6 Fuel injector(s): 8 holes - @ 0.26 mm-158°

2.20.7 Make(s): n ZEXEL o

2.20.8 Type(s): NP-DLLA1583M268

2.20.8 Opening pressure: 29.9 ~ 30.7 MPa

2.21 VALVE TIMING

2.21.1% Intake opens:  11° bTDC

2.21.2 Intake closes: 21°aBDC

2.21.3 Exhaust opens: 21° bBDC

2214 Exhaust closes: 117 aTDC

5 215 Operational valve clearance (cold engine): Intake valve: 0.4 mm

et Exhaust valve: 0.5 mm

- With 2 mm clearance added to the exhaust and inlet valves

Mitsubishi Turbocharger an




MITSUBISHI TURBOCHARGER AND ENGINE EUROPE B.V.

3. PRINCIPAL PARTICULARS OF ENGINE TYPES WITHIN THE FAMILY

3.1 Specifications of engines within Family 58C

1 2 3
Engine type SBA3-MPTAW-3 SB6A3-YZMPTK-3 S6A3-MPTAW®
Number of cylinders 8 6 B
Rated speed (min’) 1840 1840 1840
Rated net power (kW) 360 360 360
Fuel injection timing
(> bTDC) 20 20 25
Pi i cem in%
Piston displa ewgnt (in % 100 100 N/A
of parent engine)
4 5 6 REYV.G2
Engine type SBAZ-MPTAW SBA3-MPTAW S6A3-MPTAW-99
Number of cvlinders 6 6 6
Rated speed (min™) 1530 1564 1800
Rated net power (kW) 221 221 385
Fuel injection timing
(° bTDC) 20 20 20
Piston disgiaceme’ni f;%z‘s % 100 100 100
of parent engine}
‘?RE‘ o3 8REV 34 Q&EE‘» 4
Engine type S6A3-MPTAW SGA3-MPTAW-97 SBAZ-MPTAW-98
Number of cylinders B 6 6
Rated speed (min™") 1840 1564 1530
Rated net power (kW) 360 221 221
Fuel injection timing
¢ bTDC) 20 20 20
Piston dispzagémc’?m {in % 100 100 100
of parent engine)

* - Parent engine

Mitsubishi Turbocharger an
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3.2. ESSENTIAL CHARACTERISTICS OF ENGINE TYPES WITHIN THE FAMILY

3 Description of the engine Unit

3.01 Manufacturer: Mitsubishi Heavy Industries, Lid.

3.02 Manufacturer's engine code: Mitsubishi S6A3-MPTAW-3

3.03 Rated power kKW at rated speed: 360 kW @ 1840 rpm

3.04 Engine Family 58C

3.05 Cycle: four stroke

3.08 Bore: 150 mm

3.07 Stroke: 175 mm

3.08 Number and layout of cylinders: 8 cylinders In-line

3.09 Engine displacement: 18.56 dm?

3.10 Volumetric compression ratio 14.5: 1

3,11 Combustion system description diréct injection, open chamber

3.12 Mean effective pressure: 127 bar

3.13 Maximum cvlinder pressure: 132.0 bar

314 M;’.fximum eghaust temperature at the point in the e;xhapst pipe(s) oc
adiacent to the outer flange(s) of the exhaust manifold(s): 650

3.15. Cooling system

3.15.1 Cooling medium: water/Glycol

3.15.2 Liguid cooling: maximum temperature af outlet: 95 °C

3.15.3  Max.charge air temperature: 55 °C

3.16 Turbocharger: 1 unit

3.16.1 Make: Mitsubishi

3.16.2 Type: TD10L2-45VRC

347 Intercooler: yes

318 Intake system: maximum allowable intake depression at rated engine kPa
speed and at 100% load: 3.82

319 Exhgusi system: maximum allowable exhaust backpressure at rated kPa
engine speed and at 100% load: 4.41

120 Injection system

3.20.1 Fuel injection pump: 1 unit

3.20.2 Make(s): 0 ZEXEL o

3.20.3 Type(s): NP-PE 6P130/

3.20.4 Injection timing: 20° bTDC
Injection timing adjustment: see chapter 6 “Procedure for demonstrating

3205 compliance with NOx emission limits on board”

3.20.8 Fuel Injector(s}): 8 holes ~ @ 0.26 mm-158°

3.20.7 Make(s): o ZEXEL o

3.20.8 Type(s): NP-DLLA158SM268

3.20.9 Opening pressure: 29.9 ~ 30.7 MPa

3.21 VALVE TIMING '

3.21.1 Intake opens:  11° BTDC

3.21.2 intake closes: 21° aBDC

3.21.3 Exhaust opens: 21° bBDC

3214 Exhaust closes: 11°aTDC

3215 Operational valve clearance {cold engine): Intake valve: 0.4 mm

S Exhaust valve: 0.5 mm

L With 2 mm clearance added to the exhaust and inlet valves

Mitsubishi Turbocharger an
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3 Description of the engine Unit

3.01 Manufacturer: Mitsubishi Heavy Industries, Lid.

3.02 Manufacturer's engine code: Mitsubishi S6A3-Y2MPTK-3

3.02 Hated power kW at rated speed: 360 kW @ 1840 rpm

53.04 Engine Family 58C

.05 Cycle: four stroke

3.08 Bore: 150 mm

3.07 Stroke: 175 mm

3.08 Number and layout of cylinders: 6 cylinders In-line

3.09 Engine displacement: 18.56 dm?

3.10 Volumetric compression ratio 14.5: 1

3.1 Combustion system description direct injection, open chamber

3.12 Mean effective pressure: 12.7 bar

3.13 Maximum cylinder pressure: 132.0 bar

314 f%ée?ximum exhaust temperature at the point in the fgxhaust pipe(s) c
adjacent to the outer flange(s) of the exhaust manifold(s); 50

3.15. Cooling system

3.15.1 Cooling medium: water/Glycol

3.15.2 Liquid cooling: maximum temperature at outlet; 95 °C

3.15.3  Max.charge air temperature: 55 °C

3.18 Turbocharger: 1 unit

3.16.1 Make: Mitsubishi

3.18.2 Type: TD10L2-45VRC

3.17 intercooler: yes

318 intake system: maximum allowable intake depression at rated engine KPa
speed and at 100% load: 3.92

319 Exhgusi; system: maximan} allowable exhaust backpressure at rated KPa
engine speed and at 100% load: 4.41

3.20 Injection system

3.20.1 Fuel injection pump: 1 unit

3.20.2 Make(s)y o ZEXEL o

3.20.3 Typels) NP-PE 6P130/

3.20.4 injection timing: 20° bTDC

3205 injection liming adjustment: see chapter 6 “Procedure for demonstrating

o compliance with NOx emission limits on board”

3.20.8 Fuel Injector(s): 8 holes - @ 0.26 mm-158°

3.20.7 Make(s): 0 ZEXEL o

3.20.8 Type(s): NP-DLLA1585M268

3.20.9 Opening pressure: 29.9 ~ 30.7 MPa

3.21 VALVE TIMING "

3.21.1 intake opens:  11° bTDC

3.21.2 Intake closes: 217 aBDC

3.21.3 Exhaust opens: 21° bBDC

3.21.4 Exhaust closes: 117 aTDC

215 Operational valve clearance (cold engine): Intake valve: 0.4 mm

e Exhaust valve: 0.5 mm

- With 2 mm clearance added to the exhaust and inlet valves

Mitsubishi Turbocharger an
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3 Description of the engine Unit

3.01 Manufacturer: Mitsubishi Heavy Industries, Ltd.

3.02 Manufacturer's engine code: Mitsubishi SBA3-MPTAW

3.03 Rated power kW at rated speed: 221 kW @ 1530 rpm

3.04 Engine Family 58C

3.05 Cycle: four stroke

3.06 Bore: 150 mm

3.07 Stroke: 175 mm

3.08 Number and layout of cylinders: 8 cylinders In-line

3.09 Engine displacement: 18.56 dm?

3.10 Volumetric compression ratio 14.5: 1

3.11 Combustion system description direct injection, open chamber

3.12 Mean effective pressure: 9.32 bar

3.13 Maximum cylinder pressure: 132.0 bar

314 *Me;ximum exhaust temperature at the point in the gxhaust pipe(s) e
adjacent to the outer flange(s) of the exhaust manifold(s): 650

3.15. Cooling system

3.15.1 Cooling medium: water/Glycol

3.15.2 Liquid cooling: maximum temperature at outlet; 95 °C

3.15.3 Max.charge air temperature: 55 *C

3.16 Turbocharger: 1 unit

3.16.1 Make: Mitsubishi

3.16.2 Type: TD10L2-45VRC

3.7 intercooler: yes

318 Intake system: maximum allowable intake depression at rated engine kPa
speed and at 100% load: 3.92

319 Exhaust system: maximum allowable exhaust backpressure at rated KPa
engine speed and at 100% load: 4 41

3.20 injection system

3.20.1 Fuel injection pump: T-unit

3.20.2  IMake(s): o ZEXEL o

3.20.3 Type(s). NP-PE 6P130/

3.20.4 injection timing: 20° bTDC
Injection timing adjustment: see chapter 6 "Procedure for demonstrating

3-20.5 compliance with NOx emission limits on board”

3.20.6 Fuel Injector(s). 8 holes - @ 0.26 mm-158°

3.20.7 Make(s): o ZEXEL o

3.20.8 Type(s): NP-DLLA1585M268

3.20.9 Opening pressure: 29.9 ~30.7 MPa

3.21 VALVE TIMING 7

3.21.1 intake opens:  11° bTDC

3.21.2 intake closes: 21° aBDC

3.21.3 Exhaust opens: 21° bBDC

3.21.4 Exhaust closes: 11° aTDC

591 5 Operational valve clearance (cold engine): Intake valve: 0.4 mm

e Exhaust valve: 0.5 mm

. With 2 mm clearance added to the exhaust and inlet valves

Mitsubishi Turbocharger and

3
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MITSUBISHI TURBOCHARGER AND ENGINE EUROPE B.V.

Description of the engine Unit
3.01 Manufacturer; Mitsubishi Heavy Industries, Ltd.
3.02 Manufacturer's engine code: Mitsubishi S6A3-MPTAW
3.03 Rated power kW at rated speed: 221 kW @ 1564 rpm
3.04 Engine Family 58C
3.05 Cycle: four stroke
3.08 Bore: 150 mm
3.07 Stroke: 175 mim
3.08 Mumber and layout of cylinders: 6 cylinders In-line
3.09 Engine displacement: 18.56 dm?
3,46 Volumetric compression ratio 14.5: 1
311 Combustion system description direct injection, open chamber
3.12 Mean effective pressure: 8.32 bar
3.13 Maximum cylinder pressure: 132.0 bar
314 i’f‘y‘igximam exhaust temperature al the point in the gxhaust pipe(s) °C
adiacent to the outer flange(s) of the exhaust manifold(s): 650
3.15. Cooling system
3.45.1 Cooling medium: water/Glycol
3.15.2 Liquid cooling: maximum temperature at outlet: 85 °C
3.15.3 Max.charge air temperature: 55 °C
3.18 Turbocharger: 1 unit
3.16.1 iake: Mitsubishi
3.16.2 Type: TD10L2-45VRC
317 intercooler: yes
318 intake system: maximum allowable intake depression at rated engine KPa
speed and 8l 100% load: 3.92
319 Exhgast system: maxim;:m allowable exhaust backpressure af rated Pa
engine speed and at 100% load: 4.41
3.20 injection system
3.20.1 Fuelinjection pump: 1 unit
3.20.2 Make(sy 0 ZEXEL o
203 Type(s): NP-FE 6P130/
3.20.4 Injection timing: 20° bTDC
. injection timing adjustment: see chapter 6 “Procedure for demonstrating
20.5 compliance with NOx emission limits on board”
3.20.6 Fuel Injector(s): 8 holes - @ 0.26 mm-158°
3.20.7 Make(sy 0 ZEXEL o
3.20.8 Type{s): NP-DLLA1585M268
3.20.9 Gpening pressure: 29.9 ~ 30.7 MPa
3.21 ALVE TIMING "
3.21.1 intake opens:  11°bTDC
3.21.2 Intake closes: 21° aBDC
3213 Exhaustopens: 21° bBDC
3014 Exhaust closes: 11° aTDC
o Cperational valve clearance (cold engine): Intake valve: 0.4 mm
3.21.5 Exhaust valve: 0.5 mm

L With 2 mm clearance added to the exhaust and inlet valves

Mitsubishi Turbocharger a ~Eurcpe BY

72 App
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3 Description of the engine Unit
3.01 Manufacturer: Mitsubishi Heavy Industries, Ltd.
02 Manufacturer's engine code: Mitsubishi SBA3-MPTAW-89

3.03 Rated power kW at rated speed: 385 kW @ 1800 rpm

3.04 Engine Family 58C

3.05 Cycle: four stroke

3.06 Bore: 150 mm

3.07 Stroke: 175 mm

3.08 Number and layout of cylinders: 6 cylinders In-line

3.09 Engine displacement: 18.56 dm?®

3.10 Volumetric compression ratio 14.5: 1

3.11 Combustion system description direct injection, open chamber

3.12 Mean effective pressure: 13.8 bar

3.13 Maximum cylinder pressure: 132.0 bar

314 Ma}xémum exhaust temperature at the point in the iexhaust pipe(s) o
adiacent {o the outer flange(s) of the exhaust manifold(s): 850

3.15. Cooling system

3.15.1 Cooling medium: water/Glycol

3.15.2 Liguid cooling: maximum temperature at putlet: 95 °C

3.15.3 Max.charge air temperature: 60 °C

3.16 Turbocharger: 1 unit

3.16.1 Make: Mitsubishi

3.16.2 Type: TD10L2-45VRC

3.17 Intercooler: yes

518 intake system: maximum allowable intake depression at rated engine kPa
speed and at 100% load: 3.92

519 Exhgust system: maximum aiigwabte exhaust backpressure at rated Pa
engine speed and at 100% load: 4.41

3.20 Injection sysiem

3.20.1 Fuel indection pump: 1 unit

3.20.2 Make(s): o ZEXEL o

3.20.3 Type(s): NP-PE 6P130/

3.204 Injection timing: 20° bTDC
Injection timing adjustment: see chapter 6 "Procedure for demonstrating

3-20.5 compliance with NOx emission limits on board”

3.20.6 Fuel Injector(s): 8 holes - @ 0.26 mm-158°

3.20.7 Make(s) o ZEXEL o

3.20.8 Type(s): NP-DLLA1585M268

3.20.9 Opening pressure: 29.9 ~ 30.7 MPa

3.21 VALVE TIMING "

3.21.1 Intake opens:  11°bTDC

3.21.2 Intake closes: 217 aBDC

3.21.3 Exhaust opens: 21°bBDC

3.21.4 Exhaust closes: 11° aTDC

3 215 Operational valve clearance (cold engine): Inlake valve: 0.4 mm

el Exhaust valve: 0.5 mm

' _ With 2 mm clearance added to the exhaust and inlet valves

Bitsubishi Turbocharger anfi &
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3 Description of the engine Unit

3.0 Manufacturer: Mitsubishi Heavy Industries, Ltd.

3.07 Manufacturer's engine code: Mitsubishi S8A3-MPTAW

3.03 Rated power kW at rated speed: 360 kW @ 1840 rpm

3.04 Engine Family 58C

3.05 Cycle: four stroke

3.08 Bore: 150 mm

3.07 Stroke: 175 mm

3.08 Mumber and layout of cylinders: 6 cylinders In-line

3.09 Engine displacement: 18.56 dm?

3.10 Volumetric compression ratio 14.5: 1

3.11 Combustion system description direct injection, open chamber

3.12 Mean effective pressure: 12.7 bar

3.13 Maximum cylinder pressure: 132.0 bar

314 %ﬁgx?mum exhaust temperat}gre at the point in the gxhaust pipe(s) oo
adiacent to the outer flange(s} of the exhaust manifold(s); 650

3.15. Cooling system

3.15.1 Cooling medium: water/Glycol

3.15.2 Liquid cooling: maximum temperature at outlet: 95 C

3.153 Max.charge air temperature: 55 °C

3.18 Turbocharger: 1 unit

3.16.1 Make: Mitsubishi

3.16.2 Type: TD10L2-45VRC

3.17 Intercooler: yes

318 Intake system: maximum allowable intake cﬁepfeséisn at rated engine KPa
speed and at 100% load: 3.92

319 Exhgu:‘st system:. maximum allowable exhaust backpressure at rated kPa
engine.speed and at 100% load: 4.41

3.20 injection system

2.20.1 Fuel injection pump: 1 unit

3.20.2 Make(s) o ZEXEL o

3.20.3 Type(s): NP-PE 6P130/

3.20.4 injection timing: 20° bTDC

3905 %ssjec%%c;n téming adjusimegxt: 'see'ch.aptef 6 “F’rs{cedure for demonstrating

) compliance with NOx emission limits on board”

3.206 Fuel Injector(s): & holes - @ 0.26 mm-158°

3207 Make(s) c ZEXEL o

3.20.8 Type(s) NP-DLLA1585M268

3.20.9 Opening pressure: 28.9 ~ 30.7 MPa

3.21 VALVE TIMING "

3.21.1 intake opens:  11°bTDC

3.21.2 intake closes:  21° aBDC

3.21.3 Exhaust opens: 21° bBDC

3214 Exhaust closes: 11° aTDC
Operational valve clearance (cold engine): Intake valve: 0.4 mm

3.21.5 Exhaust valve: 0.5 mm

Y _With 2 mm clearance added to the exhaust and inlet valves

Mitsubishi Turbocharger and B4
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i

3 i Description of the engine Unit

3.01 Manufacturer: Mitsubishi Heavy Industries, Ltd.

3.02 Manufacturer's engine code: Mitsubishi S6A3-MPTAW-97

3.03 Rated power KW al rated speed: 221 kW @ 1564 rpm

3.04 Engine Family 58C

3.05 Cycle: four stroke

3.06 Bore: 150 mm

3.07 Stroke: 175 mm

3.08 Number and layout of cylinders: 6 cylinders In-line

3.09 Engine displacement: 18.56 dm?®

3.10 Volumetric compression ratio 14.5: 1

3.11 Combustion system description direct injection, open chamber

312 Mean effective pressure: 9.13 har

3.13 Maximum cylinder pressure: 132.0 bar

314 ngimum exhaust temperature at the point in the gxhaust pipe(s) °C
adjacent to the outer flange(s) of the exhaust manifald(s): 650

3.15. Cooling system

3.15.1 Cooling medium: water/Glycol

3.15.2 Liguid cooling: maximum temperature at outlet: 85 °C

3.15.3 Max.charge air temperature: 55 °C

3.16 Turbocharger: 1 unit

3.16.1 Make: Mitsubishi

3.16.2 Type: TD10L-36F-28

3.17 Intercooler: yes

318 intake systern: maximum allowable intake depression at rated engine YPa
speed and at 100% load: 3.92

319 Exhgust system: maximum allowable exhaust backpressure at rated KPa
engine speed and al 100% load: 4.41

3.20 Injection system

3.20.1 Fuel injection pump: 1 unit

3.20.2 Make(s): o ZEXEL o

3.20.3 Type(s) NP-PE 6P130/

3.20.4 Injection timing: 20° bTDC

3205 %njec:téizm timing adjustmept: see ‘ch‘apter 6 “Procedure for demonstrating

) compliance with NOx emission limits on board”

3.20.6 Fuel Injector(s): 8 holes - @& 0.26 mm-158°

3.207 - Make(s) o ZEXEL o

3.20.8 Type(s): NP-DLLA1585M268

3.20.9 Opening pressure: 29.89 ~ 30.7 MPa

3.21 VALVE TIMING "

3.21.1 Intake opens:  11°bTDC

3.21.2 intake closes: 217 aBDC

3213 Exhaust opens: 21° bBDC

3.21.4 Exhaust closes: 11° aTDC

3015 Operational valve clearance (cold engine): Intake valve: 0.4 mm

Bl Exhaust vaive: 0.5 mm

' With 2 mm clearance added to the exhaust and inlet valves

Mitsubishi Turbocharger anfl EZGHERAoPR Broval No EIAPP-F-00144420023
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3 Description of the engine Unit

3.01 Manufacturer: Mitsubishi Heavy Industries, Ltd.

3.02 Manufacturer's engine code: Mitsubishi SBA3-MPTAW-98

3.03 Rated power kW at rated speed: 221 kW @ 1530 rpm

3.04 Engine Family 58C

3.05 Cycle: four stroke

3.06 Bore: 150 mm

3.07 Stroke: 175 mim

3.08 Mumber and layout of cylinders: 6 cylinders In-line

3.09 Engine displacement: 18.56 dm?

3.10 Yolumetric compression ratio 14.5: 1

311 Combustion system description direct injection, open chamber

312 Mean effective pressure: 9.33 bar

3.13 Maximum cylinder pressure: 132.0 bar

314 %;%gxémum exhaust temperature at the point in the gxhaust pipe(s} o
adjacent to the outer flange(s) of the exhaust manifold(s): 650

3.15. Cooling system

3.15.1 Cooling medium: water/Glycol

3.15.2 Ligquid cooling: maximum temperature at outlet: 95 °C

3.15.3 Max.charge air temperature: 55 °C

3.18 Turbocharger: 1 unit

3.16.1 Make: Mitsubishi

3.16.2 Type: TD10L-36F-28

347 intercooler: yes

318 intake system: maximum allowable intake depression at rated engine KPa
speed and at 100% load: 3.92

319 Exhgus‘i systeni: maximum sllowable exhaust backpressure atrated kPa
engine speed and at 100% load: 4.41

3.20 injection system

3.20.1 Fuel injection pump: 1 unit

3.20.2 Make(sy o ZEXEL o

3.20.3 Type(s) NP-PE 6P130/

3204 injection timing: 20° bTDC

a5 Injection timing adjustment: see chapter 6 "Procedure for demonsirating

3205 N h LT A
compliance with NOx emission limits on board

3.20.8 Fusl Injector(s). 8 holes - @ 0.26 mm-158°

3.20.7 Make(s) o ZEXEL o

3.20.8 Type(sy NP-DLLA1585M268

3209 Upening pressure: 29.9 ~ 30.7 MPa

3.21 VALVE TIMING "V

3211 Intake opens:  11°bTDC

3212 intake closes: 217 aBDC

3213 Exhaust opens: 21° bBDC

?;_,’2@ 4 Exhaust closes: 11° aTDC

3.21.5 Cperational valve clearance (cold engine): Intake valve: 0.4 mm -

e Exhaust valve: 0.5 mm

Y- With 2 mm clearance added to the exhaust and inlet valves

Mitsubishi Turbocharger an

F-0014448-0023
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4. IMO COMPONMENT IDENTIFICATION&SETTING

Engine Family
Engine type

Parent Engine Serial Number

Rated power

- 58C

- Mitsubishi S6A3-MPTAW
1 35602 (parent)

1 360kW @ 1840rpm

E Z 3 4 5 & 7 B 2
Parameie BT g Bmmaten  Diawing HPTERG NBEPIS TR SETEH MFTEH BTAR HETAH R 2 ETRRE
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5. DESIGNATION AND RESTRICTION FOR ENGINE FAMILY

The engine family is defined by SBA3-MPTAW with the following speed and output rangs.

{(Propeller-law-operated main and propeller-law-operated auxiliary engines E3 test cycle or constant-
speed operated engines for main propulsion E2 test cycle)

NOx emission limit calculated according: 44.n %% g/kWh

Hated speed: 1840 rpm
Cutput rangs: 360 kW
MOx limit: 7.8 g/kWh

6. PROCEDURE FOR DEMONSTRATING COMPLIANCE WITH NOx EMISSION LIMITS ON BOARD

For verification of NOx emission onboard a vessel, the "Engine parameter check” procedure is
applied.

Engine parameter check
To check compliance with the applicable emission limits the following procedures

should be applied:

= The engine record book should be checked on major deviations in engine parameters

and changes or modifications made to the engine.

+ The following components and settings that influence exhaust emissions must be verifiad:

- injection iming;

- Injection nozzles;

- injection nozzie tp:

- Injection ngzzle pressure;

- injection pump:

- Camshaft

- Fusel rack position;

- Piston,

- Cyiinder head;

- Cylinder liner;

- Connecting rod;

- Turbocharger;

- Charge air cooler.

= The fuel rack setting should be checked for deviation from the "as-built" setting for this is
the only adjustable parameter with influence on NOx emission.
= The actual engine operating parameters should be checked using the Engine test record.

2017-03-30

Approval No EIAPP-F-001444-0023
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6.1. Inspection and adjustment of fuel injection timing.

Inspection and Adjustment of Fuel Injection Timing

(1) Injection timing and its indication location

Since the fuel injection timing varies depending on the
engine output, rated speed and other specifications, be
sure to check the caution plate on the No. 1 rocker
cover.

(2) Checking No. 1 cylinder top dead center in compression

stroke
(a) Using a tpning bar, rotate the crank pulley in the
normal direcion (clockwise when viewed from the

L~ —
<

sLIEE
- Y

e P UFRTL A Ly
BxaesT

WL 8 4T 0 S

o

) »
1-5-~3-8-%.4

T e

front of the engine}.
Name of basi tool Part No.
Tumimng bar 37491-03100

(6) Swop tmming when the stamped No. 1, 6 on the

{c} Move the rocker arms for the No. | cylinder up and
down to make sure the pushrods are not pushing the
indet and exhaust vabves off their seafs.

2\ CAUTION
Conduct the above check to make suve the piston in the No.
1 eylinder i at the top dead center, not the piston in the No.

6 cyhinder

AT,

(3) Inspection of fuet injection timing

(a) Tum the crankshaft about G0° in the reverse
direction, then turs it in the normal direction a httde
at a thme to afign the stamped line on the pump drive
coupling with the pointer on the punp case end
face.

cormpression stroke

Damsiusweg 2. 132

Taleohona +31.
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INSPECTION, ADJUSTMENT, BREAK-IN OPERATION AND PERFORMANCE TESTS

(b) Read the injection mark (degree) on the
crcumference of the damper indicated by the
pointer on the engine. The indicated angle is the
injection tiruing of the engine. The negative (-) mark
on the angle scale and BTDC indicate “"Before Top
Dead Center.”

(4) Adjustiner of fuel injection timing

(a) Make sure the injection timing mark for No. 1
cylinder on the damper is aligned with the pointer
on the engine.

(b) Loosen the two boks for the fuel mjection pump
drive coupling, and move the fuel injection pump
shaft until the stamped line on the coupling aligns *
with the pointer on the pump case end face, then 83093 Nm
tighten one bolt to the specified torque. Crank the (e
engine, and tighten the ather bolt. ;

{¢) Double-check the fuzl injection timing by eranking
the engine again Stamped ke

Adjustment of fuel injection timing

Mitsubishi Turbocharger an e urop

"Apbroval No EIAPP-F-001447-0023
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6.2. Valve timing inspection

The valve timing will be set in the specified range if each gear is assembled according to the matching
marks. For verification, however, inspect the valve timing as foliow:

{1} Make sure that the No.1 piston is at the top dead center on compression stroke.

(2) Using a 2 mm thickness gauge, adjust the valve clearance of both inlet and exhaust valves of

the cylinder No.1 to 2 mm.

(3) With 0.05 mm thickness gauge inserted between the bridge cap and the rocker. Rotate the

crankshaft slowly to determine the position where the thickness gauge becomes hard to move
(the valve is closed) and the position where the thickness gauge becomes easy to move (valve
is closed). This will be valve timing with 2 mm clearance. Check to see if these positions agree

with angular positions shown on the valve timing diagram

212 2y
Bottom dead center

)

Valve timing (crank angle)

{with Zmmm [0.008 in.] clearance on valve side, cold)

Mitsubishi Turbocharger and Zgi
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6.3. Location of IMO 1D Numbers

INJECTION NOZZLE ASSY
LOCATION OF IMO ID NUMBER

&n
(e s]
O

3
s

Mitsubishi Turbocharger an
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N OF IMO ID NUMBER
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INECTION PUMPS
LOCATION OF 10 10 RUMBER

58C03

Mitsubishi Turbocharger ar{d

21332 2C Almere, P.O. Box 34 ,
SE-5E8821 Talefar +21-0V3A{RLES YL
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PISTON
LOCATION OF IMO ID NUMBER

AT

58C04
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TURBOCHARGER ASSY LOCATION OF IMC ID NUMBER

58C08

()
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CHARGE AIR COOLER ASSY
LOCATION OF IMO ID NUMBER

iIMO 1D

58C09

Mitsubishi Turbocharger and /&
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7. PARENT ENGINE TEST REPORT AND TEST DATA

7.4. E3 TEST CYCLE

Section 1 - Parent engine test report

Emission test report no. EZ/09/2656-44  Engine Shest
i information 15

Engine

Manufacturer Mitsubishi Heavy Industries, Lid

Engine type S6A3-MPTAW

Engine family or engine group 58C

identification

Serial number 35602

Rated speed 1840 rpm

Rated power 360 kW

Intermediate speed rpm

Maximum forque at intermediate speed Nm

Static injection timing 25deg CABTDC

Electronic injection control no: SHEEL

Variable injection timing N/A

Variable turbocharger geometry N/A

Bore 150 mm

Stroke 175 mm

Nominal compression ratio 14.5:1

Mean effective pressure, at rated power 1270 kPa

Maximum cilinder pressure, at rated power 13200 kPa

Cylinder number and configuration Number: 6 In-line:

Auxiliaries

Specified ambient conditions

Maximum seawater temperature 25°C

Maximum charge air temperature, if applicable 55 °C

Cocling system spec. intermediate cooler MNeo: Yes:

Cooling system spec. charge air stages single stage

Low/high temperature cooling system set points 557 85 °C

Maximum inlet depression 3.92 kPa

Maximum exhaust back pressure 441 kPa

Fuel oil specification DMX IS0 8217

Fuel oil temperature 25°C

Emissions test resulis:

Cycle E3

NO, 7.0 g/kWh

Test identification

Date/time 16-09-2011

Test site/bench Bench C

Test number 1

Surveyor Marco de Vente

Date and Place of report Almere

Signature

Mitsubishi Turbocharger an
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Emission test report no.  EZ/09/2656-44 Engine family information Shg?;
Engine family/engine group information (common specifications)

Combustion cycie Z-stroke-cysle/d stroke cycle

Cooling medium airfwater

Cylinder configuration Required to be written, only if the exhaust cleaning devices are applied
Method of aspiration natural-aspired/pressure charged

Fuel ype to be used on distillate/distillate-or heavy fuel/dual

Combustion chamber Open chamber/divided-chamber

Valve port configuration Cylinder head/eylinderwall

Valve %m size and inlet ©48 mm/ 2 pes; Outlet ©45 mm/ 2 pes

number

Fuel system type mechanical control fuel injectors
Miscellaneous features:

Exhaust gas recirculation no/yes

Water injection/emulsion no/ yes

Alr injection nolyves

Charge cooling system Aef yes

Exhaust after-treatment no/yes

Exhaust after-treatment

iypa

Dual fusl nofyes

Engine family/engine group information (selection of parent engine for test bed test)

Family /group identification 58C

Iy 55 .

sﬂet?’zgd of pressure Pulsating system

chargin

Charge air cooling system With intercooler

‘;’f‘ﬁe’?g of the Selection Highest NOx emission value

{specify}

Number of cylinder 6
5Ji§x.r3§ed power per 60.0
cylinder

Hated speesd 1840
Injection timing {range} 25
Selected parent engine Parent
Test cyclels) E3

Mitsubishi Turbocharger af]

F-00144%430023
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Emission test report no.  EZ/09/2656-44 Test cell information Sh;/?st
Exhaust Pipe
Diameter 250 mm
Length 8m
Insulation no: yes:
Probe location 8 m from the exit of the exhaust gas system
Measurement equipment
Calibration
Manufacturer Model Measurement fati
d ranges Span gas De\{i‘anap of
cone. calibration
Analyzer
NOx analyzer Horiba | PG250 ppm 936 %
CO analyzer Horiba | PG250 ppm 904 %
CO2 analyzer Horiba | PG250 Y 17.92 %
02 analyzer Horiba | PG250 Yo 20.72 Y
HC analyzer Ratfisch | RS55T ppm 85.8 %
Speed HORIBA D300 om 0.09%
Torque HORIBA D900 Nm 0.03%
Power, if applicable kW %
Fuel flow KRAL B 0-700 Ifhr 1.00%
Air flow - - Yo
Exhaust flow - - %
Temperatures
Charge air cooler inlet Thenmokoppel T};g& 0-200 °C 3.2°C
Exhaust gas Ti‘;?e °C °C
Inlet air Testo 545 °C °C
Ch . Tvpe o o
iarge air Thermokoppel K 9-200 °C 26°C
Fuel Thermokoppel Tvpe 0-200 °C 26°C
Pressures
Exhaust gas Testo 511 0-20 kPa kP
Charge air DANFOSS mbs33m 0-100 kPa 2.0kPa
Atmospheric Luft 2039 kPa kPa
Vapour pressure
Intake air | Luft | 2039 kPa | kPa
Humidity
intake air | Testo | 645 % | | %
Fuel Characteristics
Fuel type
Fuel properties: Fuel elemental analysis
Density 150 3675 kg/m?® | Carbon % m/m
Viscosity IS0 3104 mm*/s | Hydrogen % mim
Water 1503733 %V/V | Nitrogen Y% mim
Oxygen % m/m
Sulphur Y mifm
LHV/Hu MJ/kg

Mitsubishi Turbocharger an
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Emission test report no. EZ/09/2656-44 Ambient and gaseous emission data
Mode 1 2 3 4
Power/Torque % 100 75 50 25
Speed Yo 100 91 80 63
Time at beginning of mode 10:30 10:48 11:08 11:28
Ambient data

Atmospheric pressure kPa 102.1 102.1 102.1 102.1
Intake air temperature °C 23 23 23 24
Intake air humidity glkg 7.83 7.93 7.74 7.81
Relative humidity (RH) of intake air* % 45 44 43 43
Air temperature at RH sensor® °C 23 24 24 24

Dry bulb temperature of intake air*  °C

Wet bulb temperature of intake air*  °C

Test condition parameter fa 4.98 0.98 0.98 0.98

Gaseous Emissions Data:

NGO, concentration dry ppm 508 574 671 725
CO concentration ppm 44 49 67 113
CO, concentration % 54 572 52 47
O, concentration dry Yo 13.1 13.4 13.5 14.1
HC concentration ppmC 84 87 81 90
NGO, humidity correction factor, kyy 0.962 0.962 (.961 0.963
Drylwet correction factor k,,

MO, mass flow kgih 2.261 1.924 1.519 0.995
CO mass flow kg/h 0.1198 0.1008 0.0922 0.0945
CO. mass flow kg/h 2289 166.7 112.7 61.7
O, mass flow kg/h 4058 3125 212.7 1347
HC mass flow kalh 0.1300 0.1014 0.0638 0.0430
NO, specific gikWh §.04 6.86 8.11 10.65

Exhaust gas flow

3 2167 1632 1103 669
my /h

* As applicable

Mitsubishi Turbochargera
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Emission test report no. EZ/09/2656-44 Engine test data

Mode 1 2 3 4
Power (kW) Torque(Nm) % 100 75 50 25
Speed % 100 91 80 83
Time at beginning of mode 10:30 10:48 11:08 11:28
Engine Data

Speed rpm 1840 1674 1472 1159
Auxiliary power kW

Dynamorneter setting kW 360 270 180 90
Power kW 360 270 180 90
f;eaan effective pressure 1970 520 347 173
Fuel rack set. (stopper bolt length) 233 20.1 185 16.7
mm

Uncorrected spec. fuel consumption a/kWh

Fuel flow kg/h or m?® /h* 0.0938 4.0678 0.0452 0.0252
Air flow kg/h

Exhaust flow (Qren) kg/h 2858 2151 1453 880
Exhaust temperature °C 339 323 321 288
Exhaust back pressure kPa 433 2.66 1.12 0.32
gjélasge air coolant temperature in 32 30 1 39
%’xarge air coolant temperature out 40 36 39 30
Charge air temperature o 45 38 36 34
Charge air reference temperature

°C

Charge air pressure kPa 176 121 62 20
Fuel oil temperature °C 17 17 17 18

* As applicable

CEUARSS
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Parent engine test data

Parent engine
Model/type SBA3-MPTAW
Nominated rated power KW 360
Nominated rated speed rpm 1840
Parent engine test fuel oil
Reference fue! designation SR-3938.01.A01
IS0 8217:2005 grade (DM or
RM
Carbon Y mim 85.5
Hydrogen % mim 13.4

% m/m
Nitrogen % mim 0.1
Oxygen % mim 1
Water Y% VIV
Measured data (parent engine)
Powarftorque I 1% 100 75 50 25
Speed % 100 91 80 63
Mode point 1 2 3 3
Engine performance |
Power kW 360 270 180 80
Speed rpm 1840 16744 1472 1159.2
Fuel flow KgROr™ | 00936 | 00678 | 00452 | 00252
Intake air flow (wet/dry) ka/h 7
Exhaust gas flow ka/h 285767 | 215084 1452865 879.52
intake air temperature °C 23.2 228 232 237
Charge air temperature e 45 38 36 34
Charge air reference temperature °®©C
Charge air pressure kPa 176 121 62 20
Weilghting factor 0.20 0.50 015 0.15
Mitsubishi Turbocharger arld ExggimgEurope BY
o % -Approva
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Ambient conditions

Atmospheric pressure kPa 102.1 102.1 102.1 102.1

Z’}?Eatwe humidity {(RH) of intake o, 452 436 433 429

Air temperature at RH sensor” °C 23.1 23.9 23.8 23.9

Dry bulb temperature of intake oc

air®

Wet bulb temperature of intake oc

air*

Absolute humidity of intake air* glkg 8 8 8 8

Emission concentrations

NOx dry ppm 508 574 671 725

CO; Y 54 52 5.2 47

QO dry Yo 131 13,4 "=ve 13.5 e 141w

co ppm 44 49 67 113 |

HC ppmC 84 87 81 a0
Calculated data (parent engine)

Intake air humidity glkg 7.83 7.93 7.74 7.81

Charge air humidity g/kg 23 19 23 28

Test condition parameter, £, 0.98 0.98 0.88 0.98

Dry/wet correction factor, k,,

NOx humidity correction

factor. Ky (1962 0.962 0.961 0.963

Exhaust gas flow rate kg/h 2857.67512 2150.64683 1452.65237 | B79.524672

NOx emission flow rate kg/h 2.261 1.924 1.519 0.995

Weighting factor 0.2 a5 0.15 0.15

NOx specific) g/kwh 6.04 5.86 8.11 10.65

Test cycle | E3

Emission value g/kWh 7.0

* As applicable

Mitsubishi Turbocharger an
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7.2 E2 TEST CYCLE

Section 1 - Parent engine test report

Emission test report no. EZ/09/2656-44 Engme .

information
Engine
Manufacturer Mitsubishi Heavy Industries, Ltd
Engine type SEA3-MPTAW
Engine family or engine group 53¢
identification
Serial number 35602
Rated speed 1840 rpm
Rated power 360 kW
Intermediate speed rprm
Maximum lorque at intermediate speed Nm
Static injection fiming 25 deg CA BTDC
Electronic injection control no: e
Yariable injection timing N/A
Variable turbocharger geometry N/A
Bore 150 mm
Stroke 175 mm
Nominal compression ratio 14.5:1
Mean effective pressure, at rated power 1270 kPa
Maximum cilinder pressure, at rated power 13200 kPa
Cylinder number and configuration ?nugber; 6 In-
Auxiliaries
Specified ambient conditions
Maximum seawater temperature 25°C
Maximum charge air temperature. i applicable 55°C
Cooling system spec. intermediate cooler No: Yes:
Cooling system spec. charge air stages single stage
Low/high temperature cooling system set points 55 1 85 °C
Maximum inlet depression 3.92 kPa
Maximum exhaust back pressure 441 kPa
Fuel oil specification DMX ISO 8217
Fuel oil temperature 25°C
Emissions test results:
Cycle E2
NO, 59 g/kWh
Test identification
Dateltime 16-09-2011/ 11:20
Test site/bench Bench C
Test number 1
Surveyor Marco de Vente
Date and Placs of report Almere
Signature

Mitsubishi Turbocharger an
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Emission test report no.  EZ/09/2656-44 Engine family information Sh;f;
Engine family/engine group information {(common specifications)
Combustion cycle 2-strake-eyele/4 stroke cycle
Cooling medium airfwater
Cylinder configuration Required to be written, only if the exhaust cleaning devices are applied
Method of aspiration natural-aspired/pressure charged
Fuel type to be used on distillate/dist
board ’
Combustion chamber Open chamber/divided-chamber
Valve port configuration Cylinder head/eylinderwall
Valve port size and Inlet ©48 mm/ 2 pcs; Outlet ®45 mm/ 2 pes
number
Fuel system type mechanical control fuel injectors
#Miscellaneous features:
Exhaust gas recirculation no/ yes
Water injection/emulsion no !/ yes
Air injection no/ yes
Charge cooling system nofyes
Exhaust after-treatment no/yes
Exhaust after-treatment
type
Dual fuel no/ yes
Engine family/engine group information (selection of parent engine for test bed test)
Family /group Identification 586C
Methgd of pressure Fulsating system
charging
Charge air cooling system With intercocler
Cnteqa of the Selection Highest NOx emission value
specify)
Number of cylinder 6
Ma;xated power per 60.00
cylinder
Rated speed 1840
Injection timing {rangs) 25
Selected parent engine Parent
Test cycle(s) E2

Mitsubishi Turbocharger an
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Emission test report no.  EZ/09/2656-44 Test cell information Shgfg
Exhaust Pipe
Diameter 250 mm
Length 8m
Insulation no: yes:
Probe location 8 m from the exit of the exhaust gas system
Measurement equipment
Calibration
) Measurement -
Manufacturer Model B Span gas | Deviation of

ranges conc. calibration
Analyzer
NOx analyzer Horiba | PG250 ppm 936 %%
CO analyzer Horiba | PG250 ppm 904 %
CO2 analyzer Horiba | PG250 Yo 17.92 Yo
OZ analyzer Horiba | PG250 % 20.72 Yo
HC analyzer Ratfisch | BHS55T ppm 85.8 %
Speed HORIBA 0900 rpm 0.08%
Torque HORIBA D900 Nm 0.03%
Power, if applicable kKW Y%
Fuel flow KRAL e 0-700 I/hr 1.00%
Air flow - - %
Exhaust flow - - %
Temperatures
Charge air cooler inlet Thermokoppel Tz?é 0-200 °C 3.2°C
Exhaust gas ?%{Qg °C °C
Inlet air Testo B45 °C °C
Faad H . T}iﬁe £ o@
Charge air Thermokoppel K 0-200 °C 26°C
Fuel Thermokoppel T{?g 0-200 °C 26°C
Pressures
Exhaust gas Testo 511 0-20 kPa kPa
Charge air DANFOSS mbs33m 0-100 kPa 2.0 kPa
Atmospheric Luft 2039 kPa kPa
Vapour pressure
Intake air | Luft 2039 kPa | kPa
Humidity
intake air | Testo | B45 Yo | %

Fuel Characteristics

Fuel type
Fuel properties: Fuel elemental analysis
Density ISO 3675 kg/m® | Carbon Y% mim
Viscosity ISO 3104 mm¥s | Hydrogen % m/m
Water 18O 3733 %VIV | Nitrogen % mim

Oxygen % mim

Sulphur Y% m/m

LHV/Hu MJikg

Mitsubishi Turbocharger an
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Emission test report no. EZ/09/2656-44 Ambient and gaseous emission data
Mode 1 2 3 4
Power/Torque %o 100 75 50 25
Speed Yo 100 100 100 100
Time at beginning of mode 12:20 12:40 13:00 13:20
Ambient data

Atmospheric pressure kPa 102.1 102.0 102.0 102.0
intake air temperature °C 25 26 26 26
Intake air humidity g/kg 8.00 7.99 8.20 8.30
Relative humidity (RH) of intake air* % 42 39 41 41
Air temperature at RH sensor* °C 25 26 26 26

Dry bulb temperature of intake air*  °C

Wet buib temperature of intake air*  °C

Test condition parameter fa 0.99 0.99 0.99 0.99

Gaseous Emissions Data:

NO, concentration dry ppm 495 436 352 232
CO concentration ppm 42 42 55 91
CO, concentration % 5.8 52 4.5 3.5
0, concentration dry Yo 13.0 13.8 14.8 16.1
HC concentration ppmC 45 51 57 57
NG, humidity correction factor, Kuy 0.967 0.971 0.972 0973
Dryfwet correction factor k.,

NO, mass flow kg/h 2.182 1.625 1.072 0.550
CO mass flow kg/h 0.1122 (.0844 0.1011 0.1306
CO» mass flow kg/h 243.2 184 9 129.9 79.7
0, mass flow kah 388.7 3579 313.7 265.5
HC mass flow kg/h 0.0690 0.0661 0.0604 0.0470
NGO, specific g/kWh 5.86 584 579 5.95

Exhiaust gas flow 2147 1815 1484 1154
mg/h

* As applicable

Mitsubishi Turbocharger ang
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Emission test report no. EZ/09/2656-44 Engine test data

Mode 1 2 3 4
Power (kW) Torque(Nm) % 100 75 50 25
Speed %o 100 100 100 100
Time at beginning of mode 12:20 12:40 13:00 13:.20
Engine Data

Speed rpm 1840 1840 1840 1840
Auxiliary power kW

Dynamometer setfting kW 360 270 180 80
Power kw 380 270 180 90
Mean effective pressure kPa 1270 520 347 173
Fuel rack sel. (stopper bolt length) mm 223 22 21.2 21
Uncorracied speo. fusl consumplion a/kWh

Fuel flow kg/h or m® /h* 0.0938 0.0714 0.0502 0.0308
Air flow ka/h

Exhaust flow (Tuew) kg/h 2831 2389 1948 1511
Exhaust temperature °C 341 310 282 242
Exhaust back pressure kPa 4.32 2.94 1.82 1.13
Charge air coolant temperature in °C 32 32 32 32
Charge air coolant temperature out . °C 40 36 33 32
Charge sir temperature °C 45 40 37 36
Charge air reference temperalure °c

Charge air pressure kPs 177 123 76 46
Fuel oil temperature 20e 17 18 18 19
* As applicable

Mitsubishi Turbocharger anld Engim.
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Parent engine test data

Parent engine

Model/type S6A3-MPTAW
Nominated rated power kW 360
Nominated rated speed rpm 1840
Parent engine test fuel oil
Reference fuel designation SR-3938.01.A01
ISO 8217:2005 grade (DM or
RM)
Carbon % m/m 85.5
Hydrogen % mim 13.4
% mim
Nitrogen % mim 0.1
Oxygen % mim 1
Water Y% MIV
Measured data {parent engine
Power/torque % 100 75 50 25
Speed Yo 100 100 100 100
Mode point 1 2 3 3
Engine performance
Power kW 360 270 180 90
Speed rpm 1840 1840 1840 1840
Fuel flow kafhorm? h® 0.0939 0.0714 0.0502 0.0308
Intake air flow (wet/dry) kg/h
Exhaust gas flow kag/h 283147 | 238919 | 194813 | 1510.78
Intake air temperature €T 245 26 255 255
Charge alr temperature 0 45 40 37 36
Charge air reference temperature | °C
Charge air pressure kPa 177 123 76 46
Weighting factor 0.20 0.50 0.15 0.15
* As applicable
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Ambient conditions

Atmospheric pressure kPa 102.1 102.0 102.0 102.0

Relative humidity (RH) of intake air | % 42.4 38.9 40.9 40.9

Air temperature at RH sensor® °C 24.5 258 255 257

Dry bulb temperature of intake air* °C

Wet bulb termperature of intake air* °oC

Absolute humidity of intake air* alkg 8 8 8 8

Emission concentrations

NOx dry ppm 495 436 352 232

CO; % 58 52 4.5 3.5

Os dry % 13.0 13.8 Feve 14.8 "eve 16.1 "V

CO ppm 42 42 55 91

HC ppmC 45 51 57 57
alculated data {parent engine)

Intake alr humidity g/kg 8.00 7.99 8.20 8.30

Charge air humidity g/kg 22 21 23 28

Test condition parameter, £, 0.99 0.99 0.99 0.99

Dryfwet correction factor, k.,

NOx humidity correction factor, kyy 0.967 0.971 0.972 0.973

Exhaust gas flow rate ka/h 283147 2389.19 1948 .13 1510.78

NOx emission flow rale kg/h 2.182 1.625 1.072 0.550

Weighting factor 0.2 0.5 0.15 0.15

NOx specific) g/kWh 588 5.84 579 5.95

Test cycle i E2

Emission value g/kWh 5.9

* As applicable
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APPENDICES

TEST RECORDS

IMO COMPONENT&IDENTIFICATION SETTINGS CHECK SHEET
DETAILED DRAWINGS OF IMO COMPONENTS

TEST BENCH CALIBRATION REPORT

EMISSION REPORT

Srde 0l

Mitsubishi Turbocharger an

F-00144ﬁ2§—0023






