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1. 2478« THES (%
2. MhEARA
FEHE . YANMAR 7 - BREf) 4{EfE EEES (LG (%
5E4mSE . 0415
AUER . SEY26W
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BEh T . ZERBLEN S R
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(M)A R
L. W2 r I E e

AR R G By SOOOMEAR H i B 2 iy S A (58 1 T 2 5 [ 28 > S8R
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lasued on :  2023/3/23 Ri l£§z$
MESSRS : CPC
ASL Shipyard Pte Ltd
S.No.H1266

SPECIFICATION OF SHOP TRIAL

Model : B8EY26W

[ TIME SCHEDULE OF SHOP TRIAL ]

[Inspected by Owner's & Shipyard.]
{{The First.Day>>
STARTING TEST =+ 15 min 9:30

~ 9:45

'/ MINIMUM REVOLUTION TEST (ONLY STATUS CHECK) 5 min 945 ~ 950
LOAD TEST  25% e 30 wmn 950 ~ 1020
LOAD TEST  50% et 30 mn 1020 ~ 10:50
LOAD TEST  75% e 30 min 1050 ~ 11:20
LOAD TEST  90% e 60 min 1120 ~  12:20
LOAD TEST  100% o 60 min 1220 ~ 1320
LOAD TEST  110% v 30 mn 1320 ~  13:50
GOVERNOR TEST v 10 min 1350 ~ 1400
BEARING TEMP’ MEASUREMENT v 20 min 1400 ~  14:20
V' GRANKSHAFT DEE' (HOT STATE) w30 me 1420 ~ 1450
PROTEGTIVE DEVICE TEST | wr 20 wmin 1450 ~ 15:10

{{The Second Day>>
/' OVERHAUL INSPEGTION

[Inspected by YANMAR in advance , Data is to be submitted.]

LOAD TEST  25% (CPP) =+ 30 min
LOAD TEST  50% (CPP) == 30 min
LOAD TEST  75% (CPP) 30 min
LOAD TEST  100% (CPP) s 300 min
LOAD TEST  110% (CPP) w30 min

CRANKSHAFT DEF’ (COLD STATE)
VIBRATION MEASUREMENT (at 100% LOAD)

PLEASE RETURN A COPY WITH YOUR APPROVAL

YANMAR POWER TECHNOLOGY CO., LTD.
LARGE POWER PRODUCTS BUSINESS
QUALITY CONTROL DIVISION INSPECTION GROUP 1

RULE: CR CLASSIFICATION SOGIETY )
QUANTITY: 1SET/VESSEL APPROVED
WORK No.: RH-B31601

CHECKED

o A
MADE BY N, DV'IWM/




[INTRODUGTION]

This shop trial shall be carried out upon coupling the diesel engine with hydraulic dynamometer.
And facility of plant is used for control (interlock, safety systam).

Marine Diesel Qil is used as Fuel oil, and SAE#40 is used as Lub. Ol in the test.

[STARTING TEST]

< Starting test shall be repeated with manual mode using air tank capacity of airtank is as follows.

Air tank capacity 300 L , Pressure 2.45~2.94 MPa
_specified start times 6 times
& Measuring points are,
*Ambient temperature before starting test
*Cooling water temperature at engine inlet before starting test
*Lub. oil temperature before starting test
* Number of times engine starts
* Air pressure after each start
< Starting test is carried out at minimum press..
Minimum press. 1.20 MPa

[MINIMUM REVOLUTION TEST] :
<> The minimum revolution test shall be carried out with the engine at a idle speed and no load.
< The data will be not measured (only status check).

[LOAD TEST)

< The test of FPP mode shall be carried out as follows by fixing the engine speed on the bases of the

marine curve,
< The test of CPP mode shall be carried out as follows by constant engine speed.
< Measuring points are,

*Engine speed
*Eng, Output (kW) .
*Fuel oil consumption (by facility of plant)
*Ambient temperature ‘
»Cooling water temperature (Jacket inlet)
*Cooling water temperaturs { Engine outlet)
Cooling water temperature (Fach ovlinder outlet)
*Cooling water temperature (Inlet & outlet of lub. oil cooler)
»Cooling water temperature(Position: Inlet and outlet of air coolar)
«Lub. oil temperature (Position: Inlet and outlet of lub. oil cooler)
*Exhaust gas temperature (Position: Outlet of each cvlinder)
-Exhaust gas temperature (Position: Inlet of turbo charger)
*Exhaust gas temperature (Position: outlet of turbo charger)
*Boost air temperature (Position: Inlet of blower)
*Boost air temperature (Position: Inlet of cylinder)
“Boost air temperature (Position: Inlet of air cooler)
«Cooling water pressure (HT side)
*Cooling water pressure (LT side)
+Lub. oil pressure
“Maximum combustion pressure
*Fuel oil feed pressure
*Boost air pressure (Position: Suction air manifold)
-Exhaust gas pressure (Position: Outlet of turbe charger)
*Rack position of fuel injection pump

(100% load ~ All cyl., Other load = No.1 ayl. anly)
*Color of exhaust gas at 100% load test

[GOVERNOR TEST]
< After completion of the load test, the load shall be removed.
100% — 0%
& Measuring points are,
* Stabilized engine. speed



[BEARING TEMPERATURE MEASUREMENT]
& Measuring points are as follows;
*Main bearing
*Crank pin bearing
*LO Temp in Sumptank

[PROTECTIVE DEVICE TEST]

< Operation test will bs carried out for items referred to approved drawings.

O ltems
“Manual emergency stop (by facility of plant)
-Qver speed trip
+Lub. oil low pressure trip
-F.W. rising temperature trip (cylinder outlet)
“Fuel oil leak tank level switch
*Diff. Press of LO strainer high alarm

[ OVERHAUL INSPECTION]

O After the running test, following parts of the engine shall be disassembled for overhaul inspection.

*Cylinder unit --» 1 unit

( Cylinder head / Piston / Piston pin / Connecting rod / Piston pin bearing / Crank pin bearing )

L ower side main bearing ** 1 unit
“Lub oil by-pass strainer '+ 1 unit
Fuel valve (injection test) -+ 3 units

- The End —
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No. 1 .
MESSRS : CPC B
ASL Shipyard Pte Ltd
S. No. H1266
TEST RECORD OF ENGINE
ENGINE  MODEL 8EY26W
ENGINE  NO. 0415 ORDER NO. RH-B31601
RULE CR CLASSIFICATION SOCIETY
a /%
(ENZILNE SPEFZIFICATIONS]
TYPE / VERTICAL, SINGLE ACTING. 4CYCLE, DIRECT INJECTION, DIESEL ENGINE
RATED OUTPUT 2360 k¥
RATED SPEED 750 min-1
NUMBER OF CYL [NDERS 8
CYLINDER BORE X STROKE 260mm x 385mn
STARTING SYSTEM BY AIR MOTOR
DIRECTION OF ROTATION COUNTER CLOCKWISE (VIEW FROM FLY WHEEL SIDE)
UEL INJECTION VALV 40. OMPa
FIRING ORDER 1-4-7-6-8-5-2-3-1

JUDGEMENT -I2£i§3§§1512}

YANMAR POWER TECHNOLOGY CO., LTD.
LARGE POWER PRODUCTS BUSINESS
QUALITY CONTROL DIVISION INSPECTION GROUP 1

APPROVED L Nera A

CHECKED A s, <

(04
INSPECTED (M. Amaoky




MARINE CURVE SPEED (FPP) No 2
3 B Rk 88§ |} - TEST RECORD
B MBS HERE - Date X
Engine Model Engine No. B - Day A - Mon % - Year Weather
SEY26W 0415 20 4 2023 % Fine
g . . HEMNER BRAE .
ERMER - Fuel 0il Lube 0i ] Method of Load Test K HIEY 15t - Hyd. Dynamo
ARME AKX - Dynamo. Model #5 - Mo
AR O D. 0 e e SAER40
D, Energy (WJ/ke) PRS~70A-LC XR-2085
42. 62
JHE - ltem RtiRIE - Measurement
o, AR
=P Load ¥ 25 50 75 90 90 100 100 110 “030"%??)
N . ! N N . . . tandar
09:45 | 10:15 | 10:45 11:15 1 11:45 12:15 1 12:45 13:15 (at 100%Load)
Bgl - Time § $ § $ § S § $
10:15 1§ 10:45 1 11:15 11:45112:15 12:45 1 13:15 13:45
HR 8 IR -
Engine Speed min 472 595 681 724 724 750 750 7174
H7
Output kW 590 1180 | 1770 2124 | 2124 2360 | 2360 2586
B - Mea-
suring Vol. kg 2.21213.972{ 5 806 7.050 | 7. 030 7.976 | 7. 978 9. 024
i | W H-Time  sec 60.0 | 60.0 | 60.0 60.0 | 60.0 60.0 | 60.0 60. 0
Fuel 0il
002?3;19— B ke/h 13201 237. 0] 346. 4 420.6 | 419. 4 475.9 1 476. 0 538. 4
®B/HA B kwg{h 223.3 | 200.5 | 195.3 197.7 | 197.1 201.3 201.3 207. 0
E%ﬁkﬂiéﬁﬁf(%%tﬁ’ﬁ) y = 202.65
rake Specific Fue g
Consumption KW« b 223.581199.76] 194, 52 196. 811 196. 25 200. 241 200. 29 205. 94
(at Engine output) {193+ 5 %)
BEBRE
Ambient Temp. C 20 21 22 23 23 24 24 25
KEAEN
Atmosphere hPa 1012, 21 1012. 0 1011. § 1011. 0} 1011. 0 1010. 9| 1010. 6 1010. 2
- k) - - _ - - - -
Smoke 0.15 = 040
EhEtRE GREM)
Dynamo Load (S.V.) Nm 11940 | 18943 | 24827 28023 | 28023 30057 | 30057 32037
RRIAENEER - Air Starting Test
BEAR .
Method t&{m Manual
HHRRR
Air Tank Capacity 300 2
MERAR BEHRE BiRABE BEHIKERE
Primary Condition Ambient Temp. U L.0. Temp. 2 T C. W Temp. 2 <
e . hEhATREIE S RIERE S e
MEREEK - Specified Times) = 6 1 2 3 4 5 § Lowest air press. which can start Standard
. SAEhAT REhEY
17.9/9[5573 Before Starting MPa | 2.50 2.30 2.05 1. 85 1.78 1. 50 Before starting MPa .20 1 1.20
Air Tank ERET
Press. Prass. Drop WPa 0.20 0. 25 0.20 | 015 0.20 0.15 After starting MPa 1. 00
+ WOEIRENE 27 IO BEE (B) - Fuel Injection Timing(degree) Nttt Rl EEX ST
No. of Cyl No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
LFEsET
before T.D.C. 11.0 10. 0 10. ¢ 10.5 10.0 10. 0 10.0 10.0
HERREE o
Humidi ty 60 % {at 100% Load)
* {nspected by Yanmar




MARINE CURVE SPEED (FPP) N o 3
3R AE R TEST RECORD
BuEE=
Engine No. 0415
IHE - ltem EtiRlME - Measurement -
{10052 778%)
Standard
an Load ¥ 251 50| 75 90| 90 100/ 100 110 fat 1005Load)
¥ eryb A '
Jacket tlet 81 81 81 81 81 80 | 81 80
@aan
Engine Outfot 86 | 86 | 86 8 | 86 86 | 86 86 <95
No. 1 82 | 83 | 82 82 | 82 82 | 82 82
No. 2 86 | 86 | 86 86 | 86 86 | 86 86
No. 3 86 | 87 | 87 87 | 86 8 | 88 87
No. 4 85 | 84 | 86 85 | 85 85 | 86 86
FEBHO
£ach Cly. | Mo-5 84 | 86 | 85 8 | 85 85 | 86 85
wrkiam | Mot
) Ho. 6 87 | 88 | 88 88 | 88 88 | 88 88
Gool ing
Water
Temp. No. 7 8 | 87 | 87 88 | 87 88 | 88 88
c
No. 8 83 | 83 | 83 84 | 84 84 | 84 84
TE
Merage 85 | 8 | 86 86 | 85 86 | 86 86
WEAHBALLT.)
1/C InletiL T.) 30 | 36 | 386 36 | 36 36 | 36 36
LRAMBHOLT)
e Outlot L T) 30 | 38 | 42 46 | 46 48 | 49 51
MAASHBAD
U0 Coater inlat 30 | 38 | 42 46 | 46 48 | 49 51
MEhAHEHO
L0 Cooler Qutlet 30 | 40 | 44 48 | 48 50 | 50 53
MBS HBAD
62 | T1 73 4 |75 75 | 75 76
——— L.0. Coclar Inlet
Lube 0il
Temp.
T PR R e B O
L0 TheTmostat 83 61 61 61 61 62 62 62 60~75
Outlet




MARINE CURVE SPEED (FPP) No 4
HaEBREREER TEST RECORD
HEES
Engine No. 0415
B B M Turbo-Charger
B R - Tye STE-EP 7602120
BEES - Serial No 0926/22--
£ # - Specification -
BE -+ |tem EHAME -  Measurement s
(H00XBE T s)
Standard
an Load % 25| 50| 75 9| 90 100 100 16| tat 1008L0ae)
BISHAD :
20| 2| 2 24 | 24 2% | 25 25
T/C Inlet
gﬁﬁﬁﬁ /C Inle
oost Air .
Tew. | ZSUAHEAD 51| 119 | 182 212 | 213 234 | 235 254
c —
eyl A 30| 38 | 4 3| & 45 | 46 48
No. 1 396 | 364 | 344 357 | 357 376 | 378 409
No. 2 414 | 369 | 346 356 | 356 374 | 375 403
No. 3 428 | 369 | 359 362 | 363 379 | 381 407
_ Ho. 4 457 | 378 | 355 360 | 262 384 | 1283 405 |AT= 50
]
$0
No. 5 433 | 381 | 351 360 | 262 380 | 381 408
Each Cyl.
Outlet
No. 6 421 | 378 | 346 355 | 356 373 | 3 399
HEEE
= No. 7 418 | 386 | 362 366 | 367 384 | 385 414
Exh%ust Gas
emp. .
Mo. 8 406 | 376 | 358 363 | 364 372 | a2 395 |t@+Amb.
c - Temp.
T < 440 +
e 422 | 375 | 353 360 | 361 378 | 379 05 |5 o
LIS 526 | 482 | 457 464 | 465 485 | 485 515
N 3456
T 509 | 472 | 446 457 | 459 476 | 417 510
A :
o < 650
Inlet
Basan 476 | 384 | 300 282 | 283 288 | 289 - 309




MARINE CURVE SPEED (FPP) No. 5

i BR B & & - TEST RECORD

BEES
Engine No. 0415
HE - ltem MAE - Measurement s
{1008 R FTFS)
Standard
B3 - Load % 25 50 75¢ - 90 30 100 100 110{ (at 100%Load
ol WPa 0.44 0.46 0.48 0.48 0.48 0.49 0.49 0.49 | 0. 40~0. 50
mmnEH| Engine . . . . . . . . X 3
Lube oil <
Press. Biapd
. Turho- WPa 0.34 0.31 0.33 0.38 034 | . 0.34 0.34 0.34
charger
BEREN ~
Fuel il Feed Press. MPa 0.53 0.53 0.53 053 0.53 0.53 0.53 0.53 | 0.50~40. 55
BEKEN| My, 013 | 016 | 019 021 | 021 022 | 022 0.24
A et
Cooling
Water §=5-{a)
Press. Cooler MPa 0.16 0.16 0.16 0.16 0.18 0.17 017 0.17
BREN
Boost Air Press. MPa 0.020 | 0.110 | 0.230 0.295 | 0.295 0.340 | 0.340 0372
HERh AES
Exh. Gas Press. fhPa ] 0.49 343 | 10.30 16.20 | 15.20 19.61 | 20.29 2354 1= 3430
{T/C Outlet)
No. 1 8.0 118 14.4 168.0 16.0 17.2 17.2 18.0
No. 2 8.0 11.5 14.3 15.9 15.9 17.0 17.0 18.0
No. 3 8.1 11.7 14.2 19.9 16.0 17.0 17.1 178 1= 19.4
No. 4 7.9 1.7 145 16.0 16.0 17.0 17.2 180 |APS 0.6
AEASEEN
Max. Combustion
Press. of Cylinder No. 5 7.9 11.5 143 16.0 16.0 17.3 17.3 18.1
WPa
No. § 7.9 11.7 14.4 16.0 16.0 174 17.1 18.0
No. 7 8.0 11.8 14.5 16.1 16.1 17.2 17.2 18.0
No. 8 8.0 11.6 14.5 16.0 16.1 17.0 17.0 17.9
TigE
Average 8.0 1.7 14.4 16.0 16.0 1741 174 18.0
y » R HRE
MBRN - Bearing Temperature after Running Lube 0i! Temp. 69 c
MEME HiglE
Position No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 Standard
=
Main Bearing o 72 72 73 74 78 74 74 73 72 = 30
VEYZIA k] -
Crank Pin Bearing 74 82 80 83 83 77 81 78 £ 8
Ept L B . c RE&EH _ °c
Generator Bearing Temp. Engine Side Opposite Side




MARINE CURVE SPEED (FPP)

No.

HBREER

 TEST RECORD

KBS
Engine No.

0415

EREL

Governor

25T
Type

RHD10

RETHARES
Speed Droop

9.0

Lube 0il Vi

AR MR

scosity

SAE#40

-V MBI
Needle Vaive Open

90

an

Load %

25

50 75

90 100

110

PRI RS
Fuel Indicator

35

4.2 50

6.0 6. 2

7.2

REIERE

Speed Indicato

2.8

50 7.2

8.2 8.0

10. 0

RSyl RE EH &

Fue!l Notch

Position

p=cij

Load %

25

50 75

90 100

110

BE B RES
Fuel Indicator

20.

0 24.0 27.0

30. 0

31.5

33.5

BRHY /7 598 %

Rack Position of Fu

el Pump

(Refer

to next

page)

ﬁﬁ 0,
Load

]

No. 1 Cyl. 395
No. 1 Cyl. Rack Position

/

100% S

Woy' -
No. of Cyl.

/

at 100% Load

T

Rack Position

‘:"””—“”

FEMELER - Governor Test

ElSEZREE - Speed min-1

0
before

By
Tran-
sient

BiE
Stabi-
}ized

ez %
Difference

B B¥E
Tran- | Stabi-
sient | lized

-5
535
Recove-
ry Time
-3

before

il B

Tran-

BE

’jlgu/’%?izf

before

”,,,ff‘
R

Tran-
sient

—

E=E
2

Difference

.

Stabi-

lized | B8

Tran—
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33
Stabi-
lized

100 - 0

750 -

801

6.8 -

Fi ke
Standard

A

8.0




FPp No. \7
% BR Bk & & - TEST RECORD
WS
Engine No. 0415
& »7 59988 - Rack Position of Fuel Pump
|E - ltem §HiflfE - Measurement
|
o Remarks
BF - Load y | 25 50 75 90 100 110
No.1 | 19.5 93.5 27.0 29.5 31.0 33.0
No.2 | 200 23.5 27.0 295 310 33.0
No.3 | 200 24.0 27.0 30.0 315 33.5
WO " 500 B 5 No.4 | 200 24.0 27.0 30.0 315 335
Rack Position of
Fuel Pump No.5 | 195 235 270 295 31.0 330
No.§ | 195 23.5 270 29.5 31.0 33.0
No.7 | 200 24.0 270 30.0 315 33.0
No.8 | 200 240 275 300 35 33.5
%

Remarks




# BR Bk # X - TEST RECORD
¥ J379%5 Ivh¥3y -+ Crank Shaft Deflection
st HEES AHRE - Cold State
- " 8EY26W X 0415 s BEEE .
Engine Mode! Engine No. Date 2023.4.13 Anb, Tomp. 17 ¢
Cyl. No. No. 1 No. 2 No. 3 No. 4 No. § Na. 6 No. 7 No. 8
- 290 - 05 - 0.5 - 1.0 - 1.0 0 - 0.5 - 1.5
T ............................................................................................................
- 4.0 - 390 - 25 - 35 - 410 - 30 - 2.0 - 30
- 1.0 - 0.5 ] - 0.5 - 0.5 0 - 0.5 - 1.0
P .........................................................................................................
- 30 - 10 - 10 - 290 - 20 - 1.5 - 1.0 - 35
- 10 ] 0 - 0.5 0 0 0 - 05
E .........................................................................................................
- 2.0 - 1.0 - 1.0 - 1.5 - 1.5 - 1.0 - 0.5 - 1.0
- 0.5 - 05 0 - 0.5 - 0.5 0 - 0.5 - 0.5
I T LT Lrr C T FNTRSIRRARPIY SIS SN RPN SRS SR ST
- 20 - 0.5 - 05 - 1.5 - 10 - 0.5 - 1.0 - 2.0
0 0 0 0 0 0 ] 0
E . B ..........................................................................................................
0 0 0 0 0 0.7 0 0
% LB BHEEE - Upper Field: Cold State
Remarks TER : RRERS (BE{@E) - Lower Field: Hot State (For Reference)
[RF 8 -Date : 2023.4.20 . BBIRE -Amb. Temp. : 75 °C, BEMEELO. Temp.: 69 °C)
F Voo Rt SR (SRERY) - Result of calculation for deflection (Cold State)
Cyl. Ne. No. 1 No. 2 No. 3 No. 4 No. § No. 6 No. 7 No. 8
T-PB -1.5 0 -0.5 -0.5 -0.5 0 0 -1.0
T-EB -2.0 -0.5 -0.5 -1.0 -1.0 0 -0.§ -1.5
p-E 0 -0. 5 0 0 -0. 5 0 -0.5 -0.5
<F WrravDEHER ¢ Calculation for deflection)
O LTHROF Wiy = T-PB BXUY T-EB - Vertical deflection = T-PB and T-EB as well
QEEFRDT o3y = P-E « Horizontal deflection=P-E
YOHBRST v/ BE - Allowable deflection values at cold state A= {(1788) - Stroke; 385 mm
No. 1 Cyl. No. 2 Cyl.
T-PB/EB P-E T-PB/EB P-E Other Cyl.
(direction) (direction) (direction) (direction)
-11. 65~+43. 85 x5. 775 +3. 85 +3.85 +3. 85
(-3~+1) + § (1.8 -§ {£1) - § (£1) - § (£1) - §
10000 10000 10600 10000 10000
BEEEAR RN BEAR
Coupling System Driven Machine Installation System */(T;\*'
<T~-3!3“(-)
~ YI9FERISAEE K 13F 3 =)
Clutch or Engine only Vibration insulation CFoEA)
{camctraction taiom}

* Inspected by Yanmar

47 1/100mm (SiZITE)

< Unit: 1/100mm (" $” stands for stroke)



SHEARL#E® - TEST RECORD

WEAES
Engine No.
0415
B % % B ® B - Protective Device Test

®HE Rramn | BERAE " . . A

Item Prot, ltem Direc. e Setting Value Measurment
EEWES RS ik IR S
Speed Relay OverSpeed Trip 1 min ] 885 900 | 118 % 120 % 900
BEAMBHRESET Zik
IEng. L.O. Press. Low Trip ! MPa 0.15 £0.01 0.15
BEEERENET FHAYTiEH HEEh
|Eng. LO. Press. Switch for S/B Pump Start Start ! MPa 0.20 *001 0.20
BT ET (A 5—0YY) {v4-ny) - _ _ _ good
Turning Gear Interlock | Interlock
NYELBIUL g (A 58—avY) {94~0yY) _ _ _ _ ood
[Handle Position Interlock Interlock g
AE—FYL—EEBRE (10 2—Ou) {v4~-ay9 _ 3 a - ood
Speed Relay Interlock Interlock &
AHBKEELR =31 0
F.W. Temp. High Trip f c 100 *20 %
RS EERAER R _ -
F.O. Leakage Tank Leve! High Alarm ! OFF good




Load of hydraulle dynamometer

(1) Relationship between the load and torque of dynamometer
T=P X L
P=T/L=T/0716

Whereas,
T: Torque (N+morkgf-m)
P : Load of dynamometer ( kgf )
L: Lever length of dynamometer (m )
(L=0716m )

(2) Relationship between the engine output and torque
@ In the case of PS—kgf'm
2X T XnXT

PS =

60 X 75

60 x 75 pPsS
T = X

2 X 7 n

T=716 X (PS/n) (kgf-m)
Whereas,
PS . Engine output ( PS)

n: engine speed ( min' or rom )

@ In the case of kW-N+m
2X T XnxT

kW = 60 x 102
_ 60x102 KW
T= TE (kgfm )
T=974 X (kW/n) (kef-m)
T=9.80665 x 974 X (kW / n) (N'm)
D T=9552 x (kN/n) (N'm)
Whereas,

kW :  Engine output ( kW)

(3) Relationship between the load of dynamometer and the engine output
@ In the case of kgf-PS
P=1000 X (PS/n) ( kef )



FPP

No. |1

[ RELEBRHEM / Details of calculation of fuel oil consumption. ]

UHEROT TR EBEOBHICERAL TV EXITROBYTY,

Calculation formula and equations used of fuel oil consumption in this report are as follows;

FoC

AxBx3600 1000 F 1
X X=X —

xG
c D F pB
[ﬁ "x(Tra+273.15 " [Terat273.15Y
Pra Tx+27315 Tex+273.15

Px

(7

™

(Standard SO 3046-1 / JIS B-8002-1)

)’"X(Tra+273.15)"X(Tcra+273‘15)’_0 1_( fgc_)"x(rra+273.15)"x Tera+27315Y) (1 ) |
Tx+27315 ) \Tex+27315) \ \Pra) \Te+27315) \Tex+27315 T

(Engine No. 0415)

1st 2nd
FOG | B mpton g/kKWh | ,‘-19'(;.8.{ 1 “1{96.:2-'5‘ ‘

A iy ke | 7050 | 7.030

BB e otor for mossuramant - | ossas |~

c %ﬂﬁ:ﬁ time sec 60.0 —

D |5 KW 2124 -

B e e ot ol oud e st . Mg | 4282 | <

F gfﬁéfg ﬁiﬁrﬁf?i!m of fuel oil MJd/kg | 42.70 -

G gir%ﬁ?ﬁf Working machine - 1 —

B iﬁﬁiﬁﬁfﬁﬁfgﬁﬁm ambient condition - 1.00437 | 1.00437
P R oot ymosure an o wPa | 10110 | 10110
Pra | s total barometei pressure wpa | 000 | <
Tra | ot i e tomgraturs c | 2 -

Tora | i o mosyms amorstrs c | 2 -
m* | e ents - 0.70 -
0t | B enents - 1.20 -
s” g?fmants - 1.00 —
nm mﬁ?ﬁa' efficiancy - 0.80 -

+ R / Conditions ;

LRSS IS S — 4GRS / Turbocharged compression engines (with air coofer)

B S ERN EE OERS KR TS / Turbocharged compression-ignition oil engines and Dual-Fuel engines
C{ETE - B4 YA 288 / Low and medium speed four-stroke engines




FPP

No. ]2
[ REEBEFHFHM / Details of calculation of fuel oil consumption. ]

HEEROPTRHBROHFHICERLTO A ER T TREOEYTT.

Calculation formula and equations used of fuel oil consumption in this report are as follows;

FOC = A><B><3600>< loooxﬁxle
C D F B
P ) ) (Tra+273.] 5)" ) (Tcm+273.15)"
: 5 = Pra) \ Tx+27315 Tex+273.15 i
( Px )’" X(Tra+273.15)" « (Tcra+273.15)’ 07 1_( Px )"‘ X(Tra+273.15)" y (Tcra+273.15 AN
g Pra Tx+273.15 Tex+273.15 ) Pra Tx+273.15 Tex+273.15 ;’7,,.
(Standard 180 3046-1 7 JIS B-8002-1)
(Engine No. 0415)
ist 2nd
FOC | BERR mption g/kWh | 20024 | 20029
b3 Egly o
A Fuel measured quantity kg 1978 7.978
FHUR OB HWIERS
B Buoyalncy correotion factor for measurement - 0.9944 e
el
G Measured time sec 60.0 -
D |oe KW 2360 -
HEERICERLERERORERRR
E Net calorific value of fuel oif used in the test run, MdJ/ke 42.62 -
PO BERRRER
F Standard net ocalorific value of fuel oil MJ/kg 4270 «
YEME
G | Efficiency of Working machine - 1 -
BERAKRTE G T OHERY
3 Correction factor under Standard ambient condition - 1.00511 1.00515
BERBFRIcBIAREEN
Px Ambient total barometric pressure on site hPa 10109 10106
RAXKED
Pra Substitute reference total barometric prassure hPa 1000 -
REAXESRECBHARADMIEHE
Tra Substitute reference ambient air thermodynamic temperature c 25 -
Tx FABRICSTARENRAPIEE CARBADRIERD °c 25 25
Ambient air thermodynamic temperature (at Turbo-charger inlet air temperature)
REAXRARFHCET SR ASHBRAMKOMOLOEE
Tera Substitute reference charge air coolant thermodynaic temperaturs c 25 -
T AR ORREMHIZE T HE LA LK ORANFIRE (RRABA ALK E ) c 36 36
ex Ambient charge air coolant temparature on site (at Air cooler inlet C.W, temperature)
oL
m " Exponents - 0.70 -
B
n ¥ Exponents - 1.20 «
B
s” Exponents - 1.00 -
BahE
1M | Meohanical efficiancy - 0.80 -

+ (EASRH / Conditions ;

CBEFHHERT S —KRIBHEI / Turbocharged compression engines with air cooler)

c B RISRABEEROERA KBTI / Turbocharged compression—ignition oil engines and Dual-Fue! engines

{EE - PR 4 YA HILHBY / Low and medium speed four—stroke engines
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YANMAR POWER TECHNOLOGY (€O.,LTD o bo.

(Copy) ENEOS Sun-Energy Corp.

ENEOS Corporation
Osaka Branch Officel

MANAGER Kato Joji///ggzl‘,ééizzfﬁ/

CERTIFICATE OF ANALYSIS (TYPICAL PROPERTIES)
Brand  LSA FUEL 0IL(0T)

Data indicating are typical properties based on last month
average being produced, or latest production data.

Characteristics Unit Results method

Ash mass % 0. 001 K2272
Carbon Residue 10% (v/v) Distillation Residue mass % 0.41 K2270~1,2
Cetane Index (J1S K2204) 50 K2204-1992
Cetane Index (JIS K2280) 47.3 K2280-5
Density 15°C g/cm3 0. 8603 K2249-1, 2
Flash Point PM °c 78.5 K2265-3
Gross Specific Energy (Estimatiom) kd/ke 45, 380 K2279
Net Specific Energy (Estimation) kd/kg 42620 K2279
Kinematic Viscosity 50'C mm2/s- 2.803 K2283
Cold Filter Plugging Point °c 9 k2288
Pour Point °c {=~20 K2269
Reaction Neutral K2252
Sulfur mass % 0.07 K2541-3,4,5
Nitrogen Content mass % 0.01 K2609
Hydrogen Content (Estimation) mass % ‘ 13.1
Carbon Content (Estimation) mass % 86.8
Water : vol % 0.00 K2275-1,2,3,4
Coumar in semiquantitative method ' Addition -
Distillation Temperature 50% Recovered °c 288,0 K2254

10% Recovered °c 227.0 K2254

90% Recovered °c 349.5 K2254
Gross Specific Energy (Estimation) keal/kg 10840 k2279
Net Specific Energy (Estimation) kcal /kg 10180 k2279

Osaka Branch Officel
3-10 Umeda 3—chome Kita—-ku Osaka 530-0001 Japan, 530-0 Mori Reiko
001, JAPAN TEL 06-4301-7512
F A X 06-4301-7551

-1/1-



YANMAR POWER TECHNOLOGY €O..LTD
YoT=NT—FH /T EBIS

R B R M %
CERTIFICATE OF ANALYSIS

2023/04 {p 14

ENEO SR

ENEOS Corporation

RS ARz T~
Kansai Branch Office

Lubr icants&Specialties Group X

RAR—Dr— BEH B
MANABER imorj Shirota
MeAHGBrand IRYY T104 T
MARINE T104 " .
Aw bNo (LotNo) : NS3G02 -
£RB (Quantity) a ki p -
B B ®XRB WG i E BERx
Characteristics Unit Result Method
#®ne 15 g/em3 0, 8953 K2248
Density 15°¢C
& ASTH - L3.0 K2580
Color ASTH
Bk COC (o] 212 K2265
Flash Point GOC
BEE 40°C mm2/s 143.3 K2283
Kinematic Viscosity 40°¢
Roks®E  100°C m2/s 14.64 K2283
Kinematic Viscosity 100°¢C
iR I Tt [ Ke2es |
VISCOSITY INDEX
4 T °c -27.8 K2268
Pour Point
WA CRIERRE) mgKoH/ g 12.4 K2501
Base Number (HCLO4)

WHR  TXJ 7L FEERDEN 2 RS LCHET SBMARH Y., HECAVER— D&M - ER RS LI-RR=TH

v FEREGRI S ERBHY ET,

Only for FUEL OIL end ASPHALT: Multiple base materia)s are sometimes blended, in which case lottesting may be

conducted with sampies blended using base materials.

BEXS N#daz -7
Kansai Bransh Office Lubricants&Specialties GrouplI

WBA=TH3H 108 HAFIEL
3-10 Umeda 3~--chome Kita~ku Dsaka 530-0001 Japan

EHE X #¥

Shirota Yoshimori

TEL 06-4301-7542
+81-6-4301-7542
06~4301-7556
+81-6-4301-7556

FAX

/1



FPP

Fuel Oil Comsumpstion g/kWh

Exhaust Gas Temp. °C

Engine Model :
Engine No.

0.55

Engine Performance Curve

8EY26W
0415

Order No. : RH-B31601
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No. | 6

= 8 R E R & %
TEST RECORD OF MEASURING FOR VIBRATION
HES 0415 FAPRR WRIE
Engine No. Installation Flexible Mount
RIS 2360 kW /750 min” | mmREifY T
Measuring Gondition 100% Load | Measuring unit | Shown in following table
HERE ER AR
Measuring Instrument Electric Type
1) RIZE{ERF Measuring Point ,
I Z
Instrument panel Turbocharger ‘P()
/ X
Air cool /
® |l lll !ll llt lll l[l 1!| IIL @l 5
B8 ENGINE { l
$#BEHK COMMONBED ‘l
L1 | [ L1 ]
2) BHHRER
HEEFR No. [HT# (X)|EHE (N| ET @] #i1# 00| &EE (V| LT @8 X EE VLT @
Measuring Point IR Ace. [m/s? (RMS)] EE Vel [mm/s (RMS)] %451 Disp [mm(RMS)]
HEAARE ) ) )
Engine main part 34 Standard : < 27.9 | ##% Standard : < 17.8 | 38#% Standard : < 0.283
YR TOYs TR ’ 12.8 12.3 9.0 105 140 ?.O 0.06 0.12 0.06
Cyinder brock lower side
DyLETovs B ) 3.3 40 43 4.2 6.6 5.2 0.05 0.05 0.06
Cylinder brock upper side
Acﬁisﬁéies F#% Standard : < 70.1 | 3R#% Standard : < 44.6 | 48 Standard : < 0.448
ges A 3 67 3 50 _5.2 52 100 7.8_ 007 __9_.06 ) 0.07
Air cooler
Bk 4 _4.8 _1_6.4 _5.6 . 70 ) 26_.6_ 9.3 _0:06__ ) 0.09 ____0.08
Turbo charger
SRR 5 128 105 33 267 103 92 || 0 .09_. __0.09 ____0.05
Instrument panel




CONSTANT SPEED (CPP) Mo

5 OBk B ¥ &FX - TEST RECORD
Hpanzt MBES HRA - Date KR
Engine Model Engine No. H - Day B+ Mon & - Year Weather
SEY26W 0415 18 4 2023 . i Fine
gl . ; ERRNRR AFAHR ) .
SERPELE - Fuel 0§l Tube 0il Wethod of Load Test : REIEN S5 « Hyd. Dynamo
ARG Bt ¢ Oynamo. Model %5 - No
A I D. 0 N e SAER40
A D Energy MJ/ke) PRS-TOA-LC XR-2085
- 42. 62 :
HE - ltem Bt - Measurement
. ki 30|
i=To) Load % % 25 % 50 ¥ 75 % 100 % 110 (100%:&;%?%)
R . . X . Standard
12:50 13:20 13:50 14:20 14:50 (at 100%Load)
BEl - Time ) $ § § § $
13:20 13:50 14:20 14:50 15:20
ggﬁﬁsﬁﬁ ' nin™ 750 750 750 750 750
HAh
Output kW 590 1180 1770 2360 2596
AHRUR - Mea-
suring Vol. kg 2. 278 4,022 5. 850 7.878 8. 776
;;”';*’5 B M- Time  sec. 60. 0 60.0 60. 0 60.0 60. 0
Fuel 0il
Cﬂfg?g'xﬂ‘ F 941 ke/h 135.9 240. 0 349. 0 470.0 523.6
g wn -8 J 220.9 203.0 196. 8 198.8 201. 3
EPRMUELHR SR (HBAM ) < 20265
B'akgoﬁ‘s’ﬁrfu‘){;g"’:“e' i 202. 55 202. 55 196. 39 198 34 200. 86
{at Engine output) {193.+5 %
AERE
Ambient Temp. < 2 21 22 22 22
AREH
Atmosphere hPa 1017.3 1017.1 1016. 6 1016. 2 1016. 1
}MHEHEE REM
Dynamo Load (5. V.) Nm 7514 15028 22543 30057 33063
R awEER - Air Starting Test /
hEh AR . .
Method : 4 - Manual
ETHER .
Air Tank Capacity ’ 300 g
MRRIE RERE < | mEm T | REKEE <
Primary Condition Ambient Temp. ] -0, Temp. C W Temp. :
g . TR A R{EEH HisE
BEEYK - SDeCifled‘ Times! = & 1 3 4 5 § Lowest air pr';ss. which can start Standard
. ERY kT BEE
IL?”E:; BefoM Pa Befare starting | M2 = 1.2
Pre ENETF MPa baghie . MPa
Press. Drop After starting
x BAMIRETE V7 RIS BEE (B) - Fuel Injection Timing (degree) (EREER | s 0-1o
No. of Cyl. No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
L3ESH
before T.D. C. 11.0 10.0 10. 0 10.5 10. 6 10. 0 10.0 10.0
HMRE . 9
Humidi ty : 48 % f{at 100% Load

% Inspected by Yanmar



CONSTANT SPEED (CPP)

No -1&

AR EX TEST RECORD
Mg s
Engine No. 0415
HH - |tem EflfE - Measurement -
008 EFR)
Standard
aw Load % ¥ 25 £ 50 £ 75 £ 100 £ 110 (at 100%Load)
¥ ¥iybAD
Jacket Inlet 81 81 81 80 80
wn
Engine Outlet 84 84 85 86 86 <95
No. 1 81 81 81 82 82
No. 2 84 84 84 85 85
No. 3 84 85 85 86 86
No. 4 83 83 84 84 84
HAB/HO
Each Cly. No. § 83 84 83 84 84
Atpkam | et
) No. § 84 85 86 86 86
Cooling
Water
Tenp. o. 7 84 85 85 86 86
c
No. 8 83 83 82 83 83
T
Average 83 84 84 85 85
ERAHBALLT)
1/C tnlet L. T.) 35 36 36 36 36
BRARBHOLT)
1/C Outlet LT ) 36 39 43 48 50
BRhsHBAD
L0 Cooler Inlet 36 38 43 48 50
MR mAHMBEDO
L'0. Cooler Outlet 38 41 45 50 52
BB mAHBAD
71 72 73 75 76
-0, fnlet
BB L.0. Cooler Inle
Lube 0i ]
Temp.
T WA hEEESA RO
L.O.gheimostat 60 60 60 61 62 60~75
utiet

* Inspected by Yanmar




CONSTANT SPEED (CPP)

Mo [

HOBR RN E TEST RECORD
BUES
Engine No. 0415
B R OB Turbo-Charger
B ® - Tyoe STE-EP 7602120
BEHS - Serial No. - 0926/22
£ # - Specification -
THE - ltem Bl - Measurement -
(1005 B ATBY)
Standard
as - Load ¥ + 26 + 50 % 75 %+ 100 + 110 {at 100%Load)
BEGHEA D
21 22 22 22 22
let
gﬁgﬁﬁifi T/C Inle
oost Air .
ERAHBAO »
Temp. l/?; Tnlet 65 129 182 227 244
© S8 AD
5 ,
Cylinder Inlet 37 38 41 45 4
No. 1 345 334 336 368 392
No. 2 331 328 335 363 387
No. 3 324 333 341 373 384
No. 4 336 337 344 375 398 AT 50
&RE
Ho
No. 5 314 323 334 368 393
Each Cyl.
Butlet
No. 6 324 328 333 363 383
HERE
No. 7 358 344 348 375 399
Exhaust Gas
Temp. ] .
No. 8 334 126 332 359 383 ta:Amb.
°C Temp.
FiE < 440 +
Average 333 332 338 368 391 1. 5 (ta~25)
hnns 393 426 437 476 502
L 404 423 431 466 493
AQ '
/¢ < 650
Inlet
Ly Tl
/e outlat 348 323 283 281 296

* [nspected by Yanmar




CONSTANT SPEED (CPP)

No.20

B B Rk 8§ X - TEST RECORD
BMEES
Engine No. 0415
HE - item M - Measurement BsE
nosoxﬁdﬁ?)
t
aF - Load 5 25 50 75 100 110 (et 1005t ond)
ki Wa 050 0.49 0.48 0.48 048 0. 40~0. 50
MBEN| Engine - - . . \ X _
Lube oil T
Press. i
. Turbo- MPa 0.37 0.33 -0.33 0.33 0.33
charger
L) i pross, WP 053 053 053 053 053 0. 50~0, 55
askEs| LM e, 0.22 0.22 0.22 0.22 022
’ Jacket
Cooting
Water P50
Press. cggler Wpa 0.16 0.18 0.16 0.16 0.16
larar i s WPa 0.032 0.130 0.235 0.340 0.370
HEsmn AEH
Exh. Gas Press. hPa 0.98 5.39 12.28 21.08 23.54 = 3430
{T/C Qutlet)
No. 1 7.0 11.0 14.3 174 18.5
No. 2 10 10.8 14.2 17.2 18.3
No. 3 7.1 10.8 14.2 17.2 18.5 = 19.4
No. 4 7.0 10.9 14.2 172 185 AP 0.6
SMARESED
Max. Combustion
Press. of Cylinder No. 5 7.0 10.8 14.2 17.3 18.6
MPa
No. 6 7.0 10.8 14.3 17.2 185
No. 7 7.0 10.8 14.3 17.3 184
No. 8 7.0 10.9 14.2 17.2 18.3
R
Average 7.0 10.9 14.2 17.3 18.5
MSRBE - Bearing Temperature after Running ﬁﬁiﬂaﬁ%emu. /
» /
EE Rk
Position No1 | No.2 | No.3 | No.d | No.5 | No.6 | MecT | Ne.8 | Nog | (Rt
= c| - ; N 1 - - - - s w
Main Bearing / =
/
b VR - - - - - - - -
Crank Pin Bearing T / = 95
Fm BN _ °c R ~ c
Gen earing Tenmp. Engine Side Opposite Side




CONSTANT SPEED (CPP)

/\Js. 2]

HBERESX

TEST RECORD

HBES
Engine No.

0415

s

Governor

B
Type

RHD10

EETHIEER
Speed Droop

9.0

HERABARLE
Lube 0il Viscosity

SAE#40

M MERE
Needle Valve Open

90

aw
Load

0,
0

25 50 75

100 110

PRELOI R 18 R3E
Fuel Indicator

2.8 4.0 50

6.0 7.0
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B BR BL # & - TEST RECORD

MRS
Engine No. 0415
W% V7 599B 8 - Rack Position of Fuel Pump
HAE - ltem MM - Measurement
e
8% - Load ¥ | 25 50 75 100 110 omarKs
No.1 | 170 | 220 260 305 325
No.2 | 170 220 26.0 305 325
No.3 | 175 220 26.0 31.0 33.0
paE yy spEm | o4 | 175 220 26.5 31.0 33.0
Rack Position of
Fuel Pump No.5 | 175 220 26,0 31.0 33.0
No.6 | 17.5 220 265 31.0 33.0
No.7 | 175 220 265 31.0 33.0
No.8 | 175 225 265 31.0 33.0
s

Remarks




cPP

No. ZB

[ SREGEEESMEM / Details of calculation of fuel oil consumption. ]

YEHERO R TR EEROERICEALTOAHEXE TREOEYTT,

Calculation formula and equations used of fuel vil consumption in this report are as follows;

FOC = xG
C D F B
( Px )’" x('nu+ 273.15)” (Tcra+273.15)‘
! g = Pra T%+273.15 Tex+273.15 i
: ( Px )’" X(Tra+ 273.15)” X(Tcra—)- 273.15)‘ -0 1_( Px )“ X(Tra+ 273.15)" 5 (Tcra+273.15)' JL
'i Pra Tx+273.15 Tex+273.15 ) Pra Tx+273.15 Tex+273.15 T :
(Standard (S0 3046-1 / J1S B-8002-1)
(Engine No. 0415)
st
PR R i
FOC Fuel oil consumption g/kWh 19834
PR
A Fuel measured quantity kg 7878
RO AMERY
B Buoyancy correction factor for measurement - 0.9944
b L)
c Measured time sec 60.0
B
D | outout kw .| 2360
SEEGRCEALE RS EORRMRE
E Net calorific valus of fusl oil used in the test run, MJ/ke 42.62
P OB
F Standard net calorific value of fusl oil MJ/kg 42.70
Y s _ ;
Efficiency of Working machine
AR A TA~ORERY _
B Correctlon factor under Standard ambient condition 1.00227
HABPICBIAXREEN
Px Ambient total barometric pressure on site hPa 1016.2
RAXRAERN
Pra Substitute reference total baromatric pressure hPa 1000
Tra RAKXSEGICBHBIRENRNENRER °c 25
Substitute reference ambient air thermodynamic temparature
Tx HRRFRISHIARRORALRE (BRBADBRRR) °c 22
Ambient air thermodynamic temperature (at Turbo~charger inlst air temperature)
Tera RAXKEEICHTAERANBHHKORNLILER c 25
Substitute refarence charge air coolant thermodynaic temperature
Tex FEREFOKREEHTEHBERAHBAMAKONRENEE ERANHRALFHIKEE c 36
Ambient charge air coolant temperature on site (at Air cooler inlet C.W. temperature)
st -
m ' Exponents 0.70
bit-d
n* Exponerts - 1.20
EiE
s’ Exponants - 1.00
BE _
nm Machanical efficiency 0.80

+ {EAZR{ / Conditions :

SIS EIR S —AGREGHENE / Turbocharged compression engines with air cooler)

A S SN DS R T SRS / Turbocharged compression-ignition oil engines and Dual-Fuel engines
BT - A Y &)V / Low and medium speed four-stroke engines
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Engine Model :
Engine No.

0.55

Engine Performance Curve

8EY26W
0415

Order No. : RH-B31601
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