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Approval number
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The net mark in the column of technical file is applies to this engine.
The details are according to attached technical file on engine

(Technical File. ID. No. G2-48649-1820 )
Cylinder Rated engine NOx
IDNo.| Engine Type Nco'yff Diameter Strake Speed Rasad monse mode
' (mm) (mm) (rpm) Crank M.G out
1 6AYL-WET 6 155 180 1500 438 = D2
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applicable requirements of ...

On behalf of the administration of
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REEERFSIE

Technical File on Engine

JRENMEIR B FIIEXEES

Technical File identification| 2 te040~1820

[RENEE D7) —

Engine family BEHLIGS

ARES =
Approval number
ABERAB
Approval date
3 :
Drawn H-Hlbih{?
Yov—HA S =E
YANMAR CO.LTD | Checked [/. fFwomet
Approved ;L/L LOQ

1. [REMOER

Particulars of the engine

1.1 FEOER (T73)—#EER)

Particulars of the engine (common items of the engine family)

[RENBERESR Yov—HA £t
Engine manufacturer YANMAR CO.LTD,
J7RY—ABH BAYLWI5
Name of engine family
[REMR DR K 4 R UM 1. 288
Engine type and specification See 1. 2
R I 4ARR=S% A0 BB T 4 — LR
Combustion cycle 4-stroke—cycle,single acting diesel engine
YU H R UEE 1. 288
Cylinder number and configuration See 1. 2
DA YD E 3
Displacement per one cylinder 3396 cm
P P cy
PRBEER R HER
Type of combustion chamber Open chamber
FAEE IPZ S
Valve and port configuration Cylinder head
BEeA HEHR5—EY
Method of air aspiration Exhaust gas turbo charged
AEAR Kom
Method of cooling Water cooled
DS — AR
Construction of cylinder Monoblock
(5 VAT LR SERESEE
Fuel injection system In-line
1 FR AR BR H AR
Fuel type to be used on board distillate
HSAHZABMRIR i
Exhaust gas re—circulation no
KBS -T2ILD3Y 2
Water/emulsion injection no
ZTOMDER RS =
Others Air injection no
HBEAH =]
Charge cooling system yes
HEH R1E AR i
Exhaust after—treatment no

YANMAR




E%@Hﬁ?ﬁﬁ?ﬁ%ﬁ G2-48649-1820
EEJ*%HE?&%%'% echnnica le 1aentl IC?DIZOH
Technical File on Engine ERES
E2
Approval number
Engine family Approval date
1. 2 973 —2E8FNI2TOREHEO B KR UL
Engine type and specification of all engines within the family
[Em CUUEE | AFO—% IR R TR 1
ID B2 No. Cylinder Stroke Rated Rated
No.| Engine Type of diameter engine speed power
cyl. (mm) (mm) (min” " (kW)
1 6AYL-WET 6 155 180 1500 438
2. FBORA®E GERTANMAIIL)
Use of engine (test cycles to be applied)
BT AN A2V (OI=CTwy)
Test Cycle to be applied (indicated Q)
AZEEVFIOARS|EREYFITORSE| REREERE T 5| (FERABNE
b| mss | ZETAER |ATIIMESU| ABEE |EBTLO0
No.| Engine Type R RS 1RENHES
Constant Speed |Propeller Law operated| CGonstant Speed | Variable Speed
Main Propulsion | Main and Propeller | Auxiliary Engine | Variable Load
Law operated Auxiliary Auxiliary Engine
E2 E3 D2 C1
1 BAYL-WET O O
3. MARIIESTRE
Fuel injection system
3. 1 BRI IS ST R
Fuel injection timing
E%E £0 5
Allowable range of adjustments
ID BX4A M= TR AR A A
No.| Engine Type Static injection timing Identification procedure
o3>0/ ()
(crank angle)  des.
. N HEEE G2-48649-18305 18
1 6AYL-WET bTDC 13.5 ~bTDC 14,5 See Draw. No. G2-48649—1830

YANMAR



E%ﬁﬂfiﬁﬁﬁiﬁﬁ G2-48649-1820
BRI 2|2 ef: nical File identi |c%|20n
Technical File on Engine RAES
E2
Approval number
=1 — =3
Engine family Approval date
3. 2 RHESTHAFEAD
Fuel injection valve operating pressure
ID B4 % 7E #0 [ HEANAE
No.| Engine Type Allowable range of adjustments Identification procedure
JAILTAZZ B
1 6AYL-WET 311+£0.5MPa Attach the injection valve to
the nozzle tester
3. 3 PAHEST A
Fuel injection vglve
PAEE ST/ X)L R . ZIEQ
F_uel injection nozzle type : Multi hole nozzle
BRI Z ENGLiE D ERFIEST
Marking position : Fuel injection valve
D B4 WAES (xEOH| «EOF |«BOAE HA A E
No . Identification | Number | Diameter | Injection Identification
+| Engine Type number of Hole of Hole Angle procedure
EAfEE: 2=
1| BAYL-WET TV g /a4 |029 / 0.20 160 /90 G2-48649-1830% 1R
mm (deg_) See Draw. No.
G2-48649-1830
“x" EllE/ XL AR I TRERR mT Ak
Marked “%” are able to check in nozzel component side.
160 29 8 S 90 20 4 FA2
BER(HEES) . Z2-48649-0570

Drawing (Drawing number)

. Z2-48649-0570

3. 4 BRHESRLT(TS50Tv NUILERUVBREALERD)

Fuel injection pump ( including Plunger,Barrel and Fuel cam )

D| Bx% FI BAEE Bal S
No.| Engine Type Type Identification number Identification procedure

~ £&eE HEES G2-48649-18308 1
1| BAYL-WET | 1 ine GAYL See Draw. No. G2-48649-1830

PRMESRRTREES

Fuel Injection Pump drawing No. :

: Z22-48640-0420
Z2-48640-0420

YANMAR




f%&ﬂxﬁ%?ﬂ%ﬁ%?ﬁ G2-48649-1820
EE R E R | = echnical File identi rc;lajlzon
Technical File on Engine ERES
E2
Approval number
=1 — ==
Engine family Approval date

3. 5 MRHESELN QEVLAILAR)

Fuel injection pressure (common rail system)

ID e &% 7€ B X Pake
No. Engine Type Allowable range of adjustments Identification procedure
Bl L
5 A 7= A
i BAYLAWET Not Applicable Not Applicable
4. BRBEE
Combustion chamber
4.1 RIRE
Combustion chamber

D| ZEXA BEN(NEES)
No.| Engine Type Drawing ( drawing number )

1 6AYL-WET Z2-48649-0570

D) F YR
Cylinder head

ID B4 B BAES BAAE
No. | Engine Type Type Identification number Identification procedure
E A= P EEES G2-48649-1830%:H8
" n-" d‘ F L
| BAYL-WET lei Roplicabls Nz See Draw. No, G2-48649-1830
EX bk
Piston
D B4 B HAIES bl s
No. En;_,rine Type Type Identification number Identification procedure
_ BEX RE®ES G2-48649-18302 &
1] BBYLANET ot ohmitian £RURE See Draw. No. G2-48649-1830

YANMAR




REIHERRFEIE

Technical File on Engine

BT EXEES

Technical File identification

G2-48649-1820

ARES

Approval number

D2

E2

Engine family Approval date
4, 2 [EfELE
Compression ratio
ID B4 [EHELE
No.| Engine Type GCompression ratio
i 6AYL-WET 14.86
by THIT SR
Top clearance
ID B4 % E i i Db
No.| Engine Type Allowable range of adjustments Identification procedure
REE S G2-48649-18305 18
- +
1] BAMLSWET IRzl RS mm See Draw. No. G2-48649-1830
LR
Shims
ID X4 % E # A e
No. | Engine Type Allowable range of adjustments Identification procedure
AL UL
) aX =N a%x 37
1| BAYL-WET Not Applicable Not Applicable

5. feHERERE
Instrument of charge air and exhaust gas

ID
No.

v
Engine Type

BEN(HEES) N\LITOH., R—rDTi&

Drawing (Drawing number) valve number, porting size

1

6AYL-WET

Z2-48640-0270

YANMAR




Technioal i Wettontion| 02486491820
REVSEURT3I 8 chnic i
Technical File on Engine RAES
E2
Approval number
=1)— =5
Engine family Approval date
6. BIFEE
Turbo charger
BEE  EHETEBASH
Manufacturer : MITSUBISHI HEAVY INDUSTRIES,LTD.
: . i [E2 = E HERI A
D ggit% ﬂit Idnﬁtﬁf{%ﬁ ?ﬁbﬁ%'liﬁ Idnﬁﬁﬂi_ﬁfﬁ
Mo | e Type Type entification ur ?c arl'ger entification
’ number Speification procedure
Loy TD10L- MEEs
1| BAYL-WET | 3Fv'7Mzt 51VRC 51VRC-34 Yeitne ORI
Air cooled 34 G2-48649-1830
x IBIEEEHREE S VN Wk e - S ol APTAV AV I L
% in Turbocharger Specification Compressor spec. — Turbihe Housing spec.
BN EES . J2-48640-0310
Turbo charger drawing No. 1 J2-48640-0310

7. BERUAEEE
Air Cooler

REE : —0-e—b b AT7T7—
Manufacturer : SERCK HEAT TRANSFER

B . DB ER
Type : Finned Multitubular

ID i Eicha HANES BAlAE
No. | Engine Type Type Identification number Identification procedure
KA ; =
. HEES G2-48649-18305H8
1| BAYL-WET Water bAY2 See Draw. No. G2-48649-1830

EAANEERTES : Z2-48640-0430
Air Cooler drawing No.  : Z2-48640-0430

YANMAR



ROBRETSEXEES] oy 100091070
ES R a2 Technical File identification
Technical File on Engine RIBES Eg
Approval number
REH 73— ARFERH
Engine family BRI Approval date

8. RAHRBRFORIV U OEESEY:

Condition at pre—certificating of Parent Engine

- BB A QR AKIRE :38°C

Maximum fresh water temperature at engine inlet:38°C
- BREEIRE 467C

Maximum charge air temperature:46°C
- R ERUE $1:3.43kPa

Maximum exhaust back pressure : 3.43kPa

- Bt A O TIER : 2.45kPa
Air intake Restriction: 2.45kPa

YANMAR




Fuel injection

nozzle
ID Number position
]

ID Number position

//Fly wheel side

Cylinder head

Combustion
Chamber

Head gasket

N\

~_Piston

Combustion chamber

YANMAR CO.LTD. DN%G.' £2-486493-0570
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! NEES

File identification number G2-46649-1850

RRES 2
e EICHITANOXFEERFIE Approval number
AZEERA
On-board Verification Procedure Approval date

L
B2 .
Drawn M . H\[ﬂ[ D
Yov—tk &t EYR % -
YANMAR CO_LTD Checked M

JREME T 73— EE |
Engine family SAYIIAS Approved|7 1y LDQO&;\

ﬁ%#%@#%ﬁi%ﬂﬁ:@#ﬂi WA AERVABEEOHER A AT UTO2O0FIEIZLY
E1T9 %,
An engine parameter check method shall be carried out using the two procedure as follows:

FIR1[ZREE]

Procedure 1 : Documentation inspections of engine parameter

@ REMEEIRFEIE - G2-48649-1820
Technical File on Engine : G2-48649-1820

@ REME/ NS A—RIZKDIREI AL © G2-48649-1830

Verification procedures for the engine parameter survey : G2-48649-1830

@* NSA—ARGE

Record book of engine parameters

KANTA—FHRBICE. AERBR RV RHENTORRBRESTC IV RS G, REE
BT 22 TOEEAABTIBIZEESATNAIE,
All changes, including for replacement and adjustments within the approved ranges made relative
to an engine’'s components and setting, shall be recorded to “record book of engine parameters”
in date order.

FIR2(BEMRE]

Procedure 2 : Actual inspection of engine components and adjustable features

MEIZIGUT, TREME/ ASA—RIZEBREEAZI ROV TIEYREEERT 5,

If it's necessary, actual inspection of engine components and adjustable feature shall be carried
out accoding to “Verificaiton procedure for the engine parameter survey”.

Identification number of engine components and fuel injection timing as adjustable features shall
be inspected.

YANMAR



BB/ NS A—RZ L BRI A%
Verification procedures
for the engine parameter survey

AN EXEES

Verification procedures

(G2-48649-1830

identification
" = D2
e 7
Approval number
AFEEHB

Approval date

EIL <.
EXE
Drawn M .H| b; o
Vov—t £t 4 A -
YANMAR CO.LTD Checked ”jﬁwm&.
REMET731)— &R p
Engine family QAL Approved 9/£ "JCLVL‘\
¥R ER & HRlA & RIS
Parameter Verification procedure Identification number
1) B E & EHE L IE M AT30~ 40 352 H BT
PRFLE BT R HA Bring No.6 cylinder to be adjusted near 30~40 degrees bTDC 13.5 ~bTDC 145

Injection timing

before T.D.C. of compression stroke.

2) BRHIES R VIO SERBEDEHEESL. TIAYIFLE DM A
[SEAF->TLARFBEKERS
Disconnect No.6 fuel injection pipe from the fuel injection
pump, and then wipe off fuel staying at the concavity of
delivery holder.

3) 7ARMN IR ER A M T S <YEIL, TN 748 DM A D
IR MR N - mEsE 1k D
Turn the flywheel slowly in the direction of normal
rotation of engine, and stop turning the momen V
oil appears at the hole of concavity of the delivery valve
holder.

4) COBDIFARMMEEH A HEL TS B R (ME IS5 %
R )
The scale graduation pointed out by the flywheel pointer at
this time indicates the fuel injection timing.

*) BE&ESZ2-48660-0510% 518
Refer to the drawing No. Z2-48660-0510

pEES /X)L

Injection nozzle

1) BHEFERERY

Pull out the injection valve

2) MEFDHANESEHRTS v
Check the identification number of the injection v:
PARR T RN VT RIKD BB SRS EET 5 (HIRESR)
(73 %W U FORL) | Check the identification number of the injection pump body.
Injection pump See nameplate. 6AYL
(including Plunger,
Barrel and Fuel cam)
PRgER DAV ST 153
Combustion chamber | Remove the cylinder head.
2) CANTERRD BRI GE S & TEET S AYR2
Check the identification number of the piston top.
U2 RaNUIN Yog b EEDBAIGE S EERT S
Cylinder Head Check the identification number of the cylinder head top. AY2

YANMAR




[RENE/NTA—RIZ L DHREL &
Verification procedures
for the engine parameter survey RAEE

HATEXEES
Verification procedures
identification

G2-48649-1830

D2

fith

E2

Approval number

[RENE D 73—

Engine family

ABERR

6A
TS Approval date

JEfELE

Compression ratio

=77 AEERT 5
Check for actual clearance.

DIVERSTE 2500 ) S
Remove the cylinder head.

2) AN TEEICER LT FAFY I - EEL
Put the lead (plastic gauge) on the top of piston.

3) VI FAHIZTEDAN Nyd v ETE V)V AN BT 5
Mount the cylinder head on the cylinder liner with the head
packing of the same dimensions as that used previously.

4) AENDSETIF RMNERT
Turn the flywheel until give way the lead.

5) SRDESEFERET S
Confirm the thickness of the lead.

1.56+0.108mm

BaHE
Trubocharger type

BIHOBAIRLSEREET 5 (HRESH)
Check the identification number of the turbocharger body.
See nameplate.

TD10L-51VRC34

TE SIS

Charge air cooler

EXAEHRORNESEEET S

Check the identification number of charge air cooler body.

6AY2

YANMAR




Fuel Qil NO.6 Cylinder
Delivery Valve Holder

\_

%\ One scale indicates Flywheel
1-deg of crank angle CYIL.TOP Mark

.

%X Fuel

Injectiaon Pump

4 - 4 /

Verification procedure
of inJection timine

YANMAR CO.LTD DNWOG_' 72-48660-0510
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Engine Family / Engine Group Reference

BAYLW15

Parent Engine

Model / Type

6AYL-WET

Nominated rated power kW 438
Nominated rated speed rpm 1500
Parent Engine test fuel oil

Reference fuel designation

ISO 8217:2005 grade

Carbon %m/m 86.1
Hydrogen %m/m 13.9
Sulphur %m/m 0.0005
Nitrogen %m,/m 0.3
Oxygen %m/m 0.1
Water %/ V 0.01

YANMAR




Measured data (Parent Engine)

Power/Torque % 100 75 50 25 10
Speed % 100 100 100 100 100
Mode point 1 2 3 4 5
Engine Performance

Speed rpm 1500 1500 1500 1500 1500
Power kW 438 329 219 110 44
Fuel flow ke/h 86.2 65.1 44.6 28.3 14.2
Intake air flow wet kg/h 2395 1951 1476 1043 | 1041.5
Exhaust gas flow(gmew) kg/h 2477 2016 1502 1045 | 1029.7
Intake air temperature G 32 32 32 33 32
Charge air temperature C 46 42 40 40 38
Charge air reference temperature C 47 43 44 41 40
Charge air pressure kPa 130 90 50 20 10
Additional parameter(s) used for emission corrections (specify)

Ambient conditions

Atmospheric pressure hPa 1008 1008 1008 1008 1008
Relative humidity (RH) of intake air % 45.4 47.6 47.6 48.6 50.8
Dry bulb temperature of intake air G 3L.3 31.2 32 31.2 30.2
Wet bulb temperature of intake air T 22.4 22.6 22.6 22.8 22.4
Absolute humidity of intake air g/kg 13.1 13.6 13.6 13.9 13.8
Emission concentrations

NOx concentration (dry) ppm 865 769 690 460 159
CO concentration (dry) ppm 78 85 75 113 114
CO2 concentration (dry) % 7.75 7.16 6.54 5.28 2.94
02 concentration (dry) % 9.89 10.69 11.68 13.48 16.78
HC concentration (wet) ppmC 114 129 159 183 185
Calculated data (Parent Engine)

Intake air humidity g/kg 13.1 13.6 13.6 13.9 13.8
Charge air humidity g/kg 28.3 27.9 32.0 40.4 39.5
Test condition parameter , fa 1.035 1.035 1.035 1.035 1.030
Dry / Wet correction factor , kwr 0.919 0.923 0.929 0.939 0.959
NOx humidity correction factor, khd 1.052 1.062 1.069 1.068 1.059
Exhaust gas flow rate (qmew) kg/h 2477 2016 1502 1045 | 1029.7
NOx emission flow rate g/h 3287 2411 1632 764 401
CO emission flow rate g/h 171 153 101 107 135
CO?2 emission flow rate ke/h 267.8 202.2 138.4 78.5 44.0
02 emission flow rate keg/h 248.4 219.5 179.6 145.8 182.8
HC emission flow rate g/h 135 124 114 91 91
NOx emission g/kWh 7.4
Test cycle D2 E2

Emission value g/kWh 7.4 7.4

YANMAR




Technical Information
07.Aug. 2010
YANMAR CO.LTD
Fuel of type to be used on board Diesel Fuel
LAB.No. 15075074
Type of equipment 6AYL-WET
Sampling date 21.Jul. 2010
Densit(15/4°C) g/em? 0. 8211
Flash point(P.M.) E @ 64. 0
Viscosity at (50°C) mm?2/sec 2. 877
Water content(Distillation) mass % <0. 01
Cetane index (JISK2204) - 58. 9
Cetane index (JISK2280) 56. 0
Sulfur content mass % 0. 0005
Nitrogen content mass % <0. 3
Carbon content mass % 86. 1
Hydrogen content mass % 13. 9
Oxygen content mass % <0. 1
Ash content mass % <0. 001
Gross calorific value Md/kg 45. 98
Net calorific value Md/kg 43. 09

Japan Analysts Co.Ltd Analytical Center
Sagamihara-Shi Kanagawa Pref. Japan

i i . Lot
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No. /
o5 s Yov—thA =1t
&l B% B #E & - TEST RECORD YANMAR *ékg “L7D
BERR BEES SHE | Date | FBE | mns
Engine model Engine No. H-Day| B -Mon| £E| Year| Weather RER | RE ES
6AYL-WET 2o () | (i
- . |E[Cloudy NYE
Sl =z =5 Q i Rainy N
; - B A% - Method Of Load Test
RELR-F AiES; = i e =
SRR Fuisloil| JK % Eh A1 8F - Hyd,.Dynamo HIE =) 1’;?\\'
ABi-M. 0. D|E[E Density] Lube Ol F 2 * Model ES - No T l\._ "y
e s [OET _ . AEE
(/£°C) 15W=40 fDRS' 5[& BK - 1717 Recorder 4{;\ {’,}zz,
IHH =T E RRE
Item Measurement standard
R % 0 25 | 50 | 75 100 | 100 110 S——
Load (at100%Load)
. F=O Q06 |P26 | fuso 10300 10330 20
% - T
E#'(]_‘ — Q00 P20 [T=90 1050 130 hizen LS
%@@ﬁﬁﬁrﬁ min~! 1500 1500 1500 1500 1500 1500 1500 —
Engine speed
) kW 0 109.5] 219 |328.5 438 | 438 481.8
Output
FEE | i} —
el 2l A 2 Measuring vol. 0‘2 @‘S O% /\ 2 /\/‘) /‘A 7 I.t
rutoil |Time [seol W3 13 30T lgnled] |3 -
285 [ke/h \ . - —
P R I S S N I e N I [V
BB aiowen — =204.7
gj g zh o2l ezl oD
AR ~
acket “/h
Cooling Water | 7—5—gI | _ _ _ _ — - o
Flow GCooler %}O
AERE , .
Ambient Temp. | © p i S0l2\ |22 23| zS
AREH hPa __' _ | = _ _ _
Atomosphere /OQ%'
HSE Smoke — - | - | = ool ~ — =06
PARIE SR TEIRO A E (F) Fuel Injection Timing (Degree) ABIF[E 3ER - Over Speed Tést
No. of Cyl. No. 7 | No. 2 [ No. 3[ No. 4 [ No. 5 | No. 6 .
== ( Jmin
58 =71 ga g
before T. D. C. = S e E'good
=]
Remark F o # %
Fuel pipe Buoyancy Factor x0. 9919




No. Z

i 5% Al f& R - TEST RECORD

YoR—BREH
YANMAR CO, . LTD

HEES BHEHE - Turbo—Charger R (:;fw\\
Engine No. &ﬁéit Type TD10L-51VRC Y ny
HEES serial No /958000 WEE o
\(‘//0 {£#k Specification — Recorder frféi ! f,{%“ Ta
HE aTRIE IREE
Item Measurement standard
8 % (100% & 77E)
| st 0 25 | 50 | 75 100 | 100 110 J—
EBAEEKAD 1. -
Low Temp. GFW. Inlet 2‘5 23 & 2; 62.:) q‘_“.w._f; 3 ‘f
B h i | ERAELEH O ' e | o o)
mEIKIRE Low Temp. CEW. Outlet 23 Zb 3 l 33 = { ﬁ‘( = “f
Cooling Water | B4 ELSKH O e ;
Temp. °C |High Temp. CFW. Outlet b{_\) ‘?‘ 3 ‘25 \TS f{j 'é-} i,f’ﬁ
n— MEmsABRAD oy | A
BB iy E=a N > | S ¥ SNy S
I%’HJE"EE L.O.Cooler Inlet & l 7‘7 %« %b E;’i (f\ , {:, i =99
Lube Oil [E&EHSEEHED '
Temp. °C Cooler Outlet
BRAORE - |
Boost Air Temp. G ZB < r .:3 ‘ SS <30 <% T
No. 1 g e
° 85| |2PolZoren|  FSeRSnL sos
NO. 2 ar _J & w
s IS0 Baen Kot
A= S N 8 3 |~ -~ i f?ﬁﬁ@l(
HSURE |esmwnl JANS Q0|30 o F0IED 0§ S (8
Exhaust Gas|Each cyl. No. 4 i i ﬁmlgqo)%u
Temp. | outee |NO /88 SIS RS SRS lkop
© N P 5 = L Nz . N
c ° /A0 SO S| FRSEOn| S
No. 6 . 4 - ke .
s (70| |zoKSknl  HESAD ks
T
— o p— — —_ — <
Average ?}/ = 500
e
Exhaust Gasg]| Turbe<Charger 45.6
Temp. Inlet
/ BEEAED
Engine Qutlet
HEmES| HE MPa - } =
Lube Oil Press| Engine 0 & loaRoIR [og) OSIR |ots
SR
mHEIKIE S MPa . ‘
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(Technical code 6.2.3.3 : record book of engine parameter)

Record book of engine parameter

* Record of change to emissions - related components

Technical file approval number

Final application Auxliary

D2

Engine type and model number 6AYL-WET

Engine serial number

5110

Replacement parts

Range of adjustments

Date

Parts name Identification No.

Adjustment

Adjustment part method

Approved by




