o [E R 2%+t iE F54% 5 /Certificate No.
CHINA CLASSIFICATION SOCIETY CQ24PPS00101_13

= e

CERTIFICATE OF MARINE PRODUCT

REUEVIAE R PAFI = i 2 AL B R AT, FE&RERERGENER,
This is to certify that the following products have been inspected by the undersigned surveyor of the Society and are found to
comply with the requirements of the specified standards.

PR AHR A RIS L

Product <=2 [a 00 Sla TN Diesel Engine for Generator Set

G i BRI RENHLAG IR A 7]

Applicant _Chongging Cummins Engine Co., Ltd.

i BERERH RN IRA A

Manufacturer _Chongging Cummins Engine Co, Ltd. .
T TR R SR

Purchaser Shanghai Cummins Trade Co., Ltd.

WATTE ) B/Certificate No. of Approval CQ22PTAO003 05 R ST
H¥

Sogrded e - II‘J F'jiﬁﬁ-ﬁ?&ﬂﬁﬁﬁ_t_e_m@l;_l'p_n_a_l_ sea—going ship..
e ke

Serial No. 41361492

e i s AniE/Product Inspection Standard

LA EARR A CRIREARNRITEY (2023) KHEAFHME FIMPoE
Chapter 9, Part Three of China Classification Society Rules for Classification of Sea-Going Steel Ships 2023 and its Change Notices

25 1F/Remarks

A CHE T T EAMATER, (BAHEE AR GabR e i SR RIS R A T B (RAER f B AR DAL .

The declaration of asbestos—free submitted by manufacturer has been reviewed by the Society. However,
liability of the manufacturer to guarantee the products are asbestos—free to purchaser under contract will
not be exempted.

KBS /CPL No. : 3456

ENRS/Time Code: GY

BRMFE RS /Part No. of PT Pump: EPO8

Wt 2% F44: 5 /Part No. of Injector: 3087587

WRZSEMALA T L Z BIE, 458 REEAT 48 =0 S ik .

Il intended for diesel generator set , sudden load test of governor shall be conducted after Installation
on board.

LSNP TR R s A AL, HA SR BUE R A R AEFIIA .

If intended for emergency diesel generator set, the engine should be remodeled and confirmed by CCS.
AALFFR - A INRESCREABIIMO Tier 1IIHEKERZAT, ARLEIMOFEEMIFIEZIMO Tier [ITHIHERMRIBNAE
PEiniR bRy /Marking

i1 & /Position : TEFEShEEME E / On the nameplate of the product
REHE ) : @@‘Jﬂjﬁi,ﬁ / CCS steel stamp
Type of Marking °
KAEH 20244202 H29H 4% Ay
Date of issue - Feb. 29, 2024 Surveyor !)iao Yunliang

AUE D AL M AT B R . MGG & FURETkaT, WUARAGE(S I — DK, 2] LIS ""—ﬁihﬂ-ﬂﬂlﬁimiﬁzﬂiﬁ?fﬁfﬁ
WMo AUER S EERR . R A AR R W AT P WG4 N, 1K R A3 BT E T U ARe Ty, T BLin At L B iy
This Centificate is issued pursuant to the Rules of the Socicty and related regulation. When the certificate consists of more than one page, all pages of the certificate
are taken as a whole and arc used simuliancously. No certificate page is valid without bearing the stamp of the Socicty and ojcopied form of the certificate is

authenticity of the certificatc may inquire of the Socicty or its offices. i
fForm No: PO1. % % 7j &/ Contact Us, JLAIETY 77 ¥i/See ofticial web site of the Society (hup:/www.ccs.org.cn) UTN: P024-13567497

# 1 71 342 71/ Page 1 of 2



iF B 42 /Certificate No. CQ24PPS00101_13

& 1FE/MRemarks

M.

The products described in this certificate shall not be used in the areas specified by IMO that need to

meet the IMO Tier II1 emission requirements before SCR is installed and the products meet the IMO Tier III

emission requirements.

7= imBA4l/Product Description

Jcr s nhbl/Diesel Engine for Generator Set (M0001)

£Fr/Name R ({f) /Value PALT/Unit
&5 /Type K19-DM

ik /Quantity 1 &/Set
WELHE /Rated Power 485 kW
HiiE ¥4 /Rated speed 1800 r/min
S H ¥ H /No. of cylinder 6

SHLEF/Cylinder bore 159 mim

G FEATFE/Piston stroke 159 mm
R ZE (110%) /Overload output 533 kW
(110%)

B fif 518 /Overload speed 1800 r/min
#li& H #B/Date of manufacture 2024. 1

oh AR g AE E R 4L
CCS Chongqing Branch

NY 22843080

swokk INIE 558/ Bnd of Textsskksks

B2 3L 2 V1 /Page2of 2



Form:

b B i s R
CHINA CLASSIFICATION SOCIETY
;ﬁo:% CQ24PPS00102_13
Lo E BRBY 1L K 15 BHE
ENGINE INTERNATIONAL
AIR POLLUTION PREVENTION CERTIFICATE
(EIAPP)

AUEF AR E B 7 L RS ARIE BTs B A 4973/78 (LUFRIMRALY) SBITII997IEBHME, &
e A BLERIE BTIRAL, B EARAE R
Issued under the provisions of the Protocol of 1997, as amended , to amend the International
Convention for the Prevention of Pollution from Ships,1973,as modified by the Protocol of 1978 related
thereto (hereinafter referred to as ""the Convention™) under the authority of the Government of:

the People's Republic of China

by China Classification Society

SRS T HE B A 7

Engine manufacturer: Chongging Cummins Engine Ca., Ltd.

SEMALELS
Model number: K19-DM

SRS -

Serial number: 41361492

IR IEIE
Test cycle(s): D2

BUETHER (kW) FEEE (RPMD -
Rated Power(kW) And Speed(RPM):  485@1800

el INNCTRE
Engine Approval Number: CQ10T00039 04

ZEUER

THIS IS TO CERTIFY:

I, ERAH S O 4% A8 B A 29 M VISR A S O 2B T I R A St L BUEA 0 HETBGR i B R R
I (2008) » RO KAT T AT K IERL, H
That the above-mentioned marine diesel engine has been surveyed for pre-certification in accordance with
the requirements of the Revised Technical Code on Control of Emission of Nitrogen Oxides from Marine
Diesel Engines (2008) made mandatory by Annex VI of the Convention; and

2. BIMIRIERIORA, SN L3/ A 2 s Z s E iR AR R AR R E 5%
/A ALMINVIZE13%MEHME .



é =t
ﬁf CQ24PPS00102_13

That the pre-certification survey shows that the engine, its components, adjustable features, and Technical
File, prior to the engine's installation and/or service on board a ship, fully comply with the applicable

regulation 13 of Annex VI of the Convention.

FEIRBELT BAL T SR TENG L HF 1A 2 Lo B MIVT Y 26 5 200 R 16 52 A 36 (0 S AL A B P 3 i A
FIEHRHE M.
This Certificate is valid for the life of the engine subject to surveys in accordance with regulation 5 of Annex

VI of the Convention, installed in ships under the authority of this Government.

RAEH S
1ssued at CCS Chongging Branch
KAE H 8
; Feb. 29, 2024
issued on
] /

% ) (Liso Yunliang)
v \NE

o [ A 4R A B

Surveyor to China

UTN:P024-95535789

assification Society



Form:

3. Craes

v OB A R 4
CHINA CLASSIFICATION SOCIETY

5
No. CQ24PPS00102_13

ST AL B B B LE 2 S5 e 5 I B A
Supplement to Engine International
Air Pollution Prevention Certificate

gith), BRREREELTIEILR
RECORD OF CONSTRUCTION,TECHNICAL FILE AND MEANS OF VERIFICATION

7%/ Notes:
1 A0 B A4 Bk A F-BIAPPIE B 2 J5, EIAPPAE 557 £ B 1% 2% v L 23 AN B 75
I B Bl IR T E R L

This Record and its attachments shall be permanently attached to the EIAPP Certificate. The EIAPP
Certificate shall accompany the engine throughout its life and shall be available on board the ship at all times.

2 WRISCFRIED AP EXEEYEF X P —f, mENERRIEENELTES,
MFERESWEA -0, MLGZE 7B .

The Record shall be at least in English, French or Spanish. If an official language of the issuing country
is also used, this shall prevail in case of a dispute or discrepancy.

3 BRABYSCMES, FICFHFTRFHRIB ALK NVIF K, SR RSN
LR ERER RIEREITHINOXE AR (2008) HIFRHITEE K.

Unless otherwise stated, regulations mentioned in this Record refer to regulations of Annex VI of the

Convention and the requirements for an engine's Technical File and means of verifications refer to mandatory

requirements from the Revised NOx Technical Code (2008).

1 &L R
Particulars of the engine .
4 KB RED LA A )
1.1 i) 44 FR Ak BRI X ALEA #1005

Chongging Cummins Engine Co., Ltd.
Name and address of manufacturer N0.100 Lihuan South Road,Liangjiang New District,Chongqing,China

1.2 Seqmpldligh s B

Place of engine build ~_As above
1.3 SIS H

Date of engine build 2024/1/25

L4 HOAIERIGH A SRHEMINR AR A 7

Place Of pre_certlﬂcatlon Survey Chongqing Cummins Engine Company Limited

1.5 AAKIER 5 H

Date of pre-certification survey 2024/1/25

1.6 PR LES

Engine type and model number _K19-PM

NO 22745044



95
No. CQ24PPS00102_13

L7 HLEFS
Engine serial number 41361492

18 EEM, ZEMALE FAEMAE X SUembA | MEER | RERs X
K19
If applicable,the engine is a parent engine| | or a member engine X| of the following engine family[X]

or engine group|[ | K19
1.9 BAHLERSEAL IR /S AL B 40 :
Individual Engine or Engine Family / Engine Group details:
1.9.1 SHHLIAF 5
Approval reference: CQ10T00039_04
1.9.2 HiEThE (kW) KEEE (RPM) BiIhRMEECHE 44s@1500
Rated power (kW) and rated speed (rpm) values or ranges:
1.93 W IEH
Test cycle(s) : D2
1.9.4 BERIA 50 MR AR A%
Parent Engine(s) test fuel oil specification ; 0#

1.9.5 EH KRR, 25 134 % (g/kWh)

7.85
Applicable NOx emission limit (g/kWh), regulation 13.4

7.88

1.9.6 BRHINOxHIRIE (g/kWh)
Parent Engine(s) emission value (g/kWh):

7.71

2 BARREHEE

Particulars of the Technical File
NOXEEA KN 25258 T K (AR R4 REIAPPIE B I HBEA IR 4y, I — B AE fE SL AL A0
AMEF S iy IR RIFTEMS L.
The Technical File, as required by chapter 2 of the NOx Technical Code, is an essential part of the EIAPP
Certificate and must always accompany an engine throughout its life and always be available on board a ship.
2.1 HARRBIORS/HMAES 4915318 Rev.00/CQ24PPS00102_13

Technical File identification/approval number

2.2 BARZRGHMEH Y

Technical File approval date

Feb. 29, 2024

3 A ENOXIGUEREFFRIH AR Ui B
Specifications for the onboard NOXx verification procedures
NOXFLAK S5 65 FE 3k I _ENOx IR UEFE A AR B B REIAPPIE I B R A BGHR Sy, FLb i
A LA BE SE L A A iy SR UG AR IFTEME £
The specifications for the onboard NOx verification procedures, as required by chapter 6 of the NOx Technical
Code, are an essential part of the EIAPP Certificate and must always accompany an engine through its life and



%S
No. CQ24PPS00102_13

always be available on board a ship.

3.1 SN ZHI A
Engine Parameter Check method:
3.1.1 MRS AHES 4915318 Rev.00/CQ24PPS00102_13
Identification/approval number:
3.1.2 itk H
Approval date: Feb. 29,2024
3.2 EEEN .
Direct Measurement and Monitoring method:
3.2.1 FRiRS/AtHES
Identification/approval number:

3.2.2 fibriE H#A
Approval date:

N/A

AT AR IENOX AN M 256355 BRI AL B

Alternatively the Simplified Measurement method in accordance with 6.3 of the NOx Technical Code may

be utilized.

RAEH 5

Issued at CCS Chongging Branch

KAE B

Date of issue  Feb- 29,2024

e
)

% /(Liao Yunliang)
v

A [ AR A B A T

Surveyor to China Clissification Society
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= : BATEEIE: 400-614-7199
ﬁ?’.‘l‘.‘sﬁ 41361492 ';)fﬁ%ﬁ]]ﬁ{a. 106695882108

.cummins-cq.com

e aieL., K19-ON
ﬁ’;ﬁjﬁj S040424
k00095754

M 2024.01.21 879705 707237
ate: U

St Made In China -
rigin: sFFEE, A [E13Es e im]
P o
AR ENNERRE Wi RS S O, :

Chongging Gummins Engine Co., Ltd
#9HRE Hotine +B6 4008669990 BkE QTHE B G

B X FREAT S H

7= R A
ad o
CHONGQING CUMMINS DIESEL ENGINE

CERTIFICATE

5 X RN A shHl B PR 2 B #liE

MADE IN CHONGQING CUMMINS ENGINE COMPANY LTD.




FFamER IR EZ AR
PRODUCT BASIC SPECIFICATION & MAIN COMPONENTS

EHHNRmS 41361492 EEHESS 5040424
Engine SN Shop Order
ZHNBE K19 DM B VrpFE, E6MH
Engine Model Type
ETEmm X HmFEmm  1HY X159 HEZ (L) 19
Bore X Stroke Displacement
wammz  OUE%Rated Power 485 kW
Engine Power _ @1800 r/min

1 s D& Over load Power 533 kW

@1800 r/min

HEER s H232929072
Turbocharger SN
g 515231

Fuel Pump SN

#RifRAE RS

Epeps Code EPOS

PR R

Cylinder Block SN A6241

38 5 <2 \
Inspector (%/‘ PANYAN rm—

Plant Quality Manager f _ ,

BEE

General Manager




J<HH B

PACKING LIST
IN2AF 1 H 97|

LB A 20245F1H27TH

Packing Date

EE (ka) 2450

Gross Weight

BHERE:

Each Package Includes
S ML <o
Diesel Engine One Unit
MM~ maE &Ik —{%
Diesel Engine Certificate One Copy
BEHL 4 E R =4
Attached Documents & Parts List One Copy

BRB T A&/ —H4BREBEEILERS/ AV EY AR
Please Scan The Barcode / The QR Code Below To Get Certificate No/ Attached Literatures

BBERS BEHL A

Wil

SBIER/KS: CCEC 00095754 Rev: 05




G

ENGINE TEST DATA LOG

APV RBEIRITFT ) -

CCEC o
BRAEHI R A IR A & CCEC |
Ambient Temp. Atmospheric Pressure Humidity Test Date ,
R E 18.8°C j‘%/;i\gém“ kPa AAXTIRE 241 % IR 8] 2024-01-25 15:50:07
b1 P 7 = 7oL
whEE| EEELS 040424 BEIE 1361402 |
B4 50 L ESN
am Engine M dJl K19-DM Fuel Pump EP08
Engine ngine Mode e
Parameter l
- B B |
T 2| B el Temperature controlled (C)
I ) Actual [ Hln N WK WK i (
tem Unit wah y !
Value Lube. Fuel Water | Water Air ,
T Qjl inlet | outlet | intake
B : |
% S'}Jeid r/min 1800
W& |
: 54
. RETEE |
AH )
g Fug] Co;ggmp%)n kg/h 15
i & WA EE s
n BogfymPg)e\Es;ixy~e kPa 189 [
BRI 3i95%]
€ Main Lube. 0il kPa 447 85 23 29 78 25 |
s |
Tulid 77
Pl Piston Cooling kPa 418 [
€ Pres%rure
r e 1.66
t TR - |
Wi Hh i s U ) .
ot Blow=by Pa 447 |
. [
m — =
237 .
a " Speed r/min 1800 !
n fe PI}J% o 285 |
: s |
539
e - kg/h 105 |
|
T i kPa 441 |
it s < e ] L 315 (
s Blow-by Pa 1 L
t l
D
3 IR S . - |
lligh Tdle Speed | T/017 1802 |
B { . |
Low Tdle Speed r/min 743
EHEBUNTRA
Lub. 01l Pressure at kPa 236
=TT Low Idle e _— |
TGS 27 HEERT | ccec atPU_TCO 95 I -
Ead Date 16:27:54 Test Cell AR Ic Tostor Jiang Xu ’




— —

CCEC862F02
R A

Customer Instructions

1R T BT ES M, SRRAENRFNE, Hihel
BAIE T BEHK
The engine has passed the run-in and performance tests prior to leaving
the factory. And the coolant and lubricant have been drained out.
Antifreeze has been filled in the oil cooler.

2. ERA&SHLET, WIARBIEARKBIE (R ERRRFFM) F

RE#LHE 3. MRAPFPEAEEREITEIVNER. ERMESR,
PBLEZMNARBEERIENMEEE,. RIFNEFENRKNERFSH.
Prior to starting the engine, please read the Diesel Engine Operation &
Maintenance Manual and the related instruction documents attached
with the engine carefully. If you start, operate and maintain the engine as
the specified, the engine could have the best performance, best economy
and longest service life.

SVERRPHADNABRMEBHMNKERS, #1558400-889-
9990,

E: RS RAESREAFEMXSET.

Chongqing Cummins Engine Co., Ltd. provides free new engine inspec-
tion (NEI) service. For the details, please call 400-889-9990 directly.
Notes: This service policy is only implemented in the mainland of China
( Exclude HK, Macao & Taiwan ).

BEXFRIAMEZNERLE

YRR BRWIMEIMKHER100S (400031 )
LB BERmAACEILRAERE100S (401123)
g8 1%: +86-23-65335888

£ H: +86-23-65315379

% %% +86-4008899990

B HE: www.cummins-cq.com

CHONGQING CUMMINS ENGINE COMPANY Ltd.

Shapingba Site:No 100, Zhuangzhi Road, Shapingba District, Chongging 400031, China
Liangjiang Site:No 100, Lihuan South Road, Yubei District, Chongqing 401123, China
Tel: +86-23-65335888

FAX:+86-23-65315379

Hotline:+86-4008839990

Http://www.cummins-cg.com




ﬁ s K19 & (D2) A3 FEEEHL

K19 Family (D2) Marine Engine
R GIHLNOX HEW =Mt

NOx Emission Handbook of Member Engine
TS Part No.4915318 Rev00

s ~— e — e g

g _—

B xR A ZhHl PR 2 5]

CHONGQING CUMMINS ENGINE COMPANY Ltd.




CCEC

K19 % (D2) MA RIS HL NOx HEB T it
NOx Emission Handbook of K19 Family(D2) Member Marine Engine

201 0FNEAI0E

FEEREARTAHLARA R
CHONGQING CUMMINS ENGINE COMPANY Ltd.
THE PEOPLE’S REPUBLIC OF CHINA

245 Part NO.: 4915318
[R5 Version : 00
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H 3 Index

1. BARZFEH Technical Files 1
2. M EECERRRF

On-board NOx Verification Procedures 11
3. D2 lRABEFHFBOAR IR &

NOx Emission Test Report of Cycle D2 21

FEm
SERERS 38
a?ﬁﬁwéﬁié

2019F 28 H 108
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HRFERAEREHIER AR AR & IMO HIBGAE  IMO Emission Certification For CCEC Marine Products

HARRE1.

Technical Files 1.

HLE

A 87 He

NOx Emission Handbook

Tl
it




HIKFERY EYLERARAAS & IMO HEHUALE  IMO Emission Certification For CCEC Marine Products

BRZH

Intentionally left blank

13 7
CCECHLE L F, 78
A= EE T A
5\ Belmigd
ERTEETT




FERRPEAZHLE R AT AR & IMO #i80AE  IMO Emission Certification For CCEC Marine Products

&

CCEC

HRRE

Technical Files

RENHLE Engine Family: K19(D2)

% 524l Member Engine: K19-DM

L
R R ML 512 Member Engine Serial Number: (1% by g

T

20107 CER1ICE

%t Prepared: 5k %#& Zhang Yuxia \, \
#1% Audited: 3 ¥ Liang Tao
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K O R EDHUAT TR A ] A P IMO FEiAAE IMO Emission Certification For CCEC Marine Products

5Z&ml NO, HRBAE R F MR B ENETE

Settings and Operating Values for NOx Emission-related Engine Components

N oo o000 00

BABKIE S Maximum cylinder pressure
4t Compression ratio

imAE Injectors

Ly ¥4 Camshaft

ﬁﬂ?ﬁi Combustion chamber

*%Fl& uml * Inlet temperature
R RIS ES Inlet manifold pressure

T ERA B0 AR BEVE BB remn ot T v VBRI S A S R OB )
Components Option and Adjustable Scope (Identification of the full
range of the allowable adjustments or alternatives for engine components)

FRP B BITHLEE I T SR AT SR T T B . R RE I — B, 3R

AT, WA TR

There is no adjustable parameter for this family within the manufacturer’s

specification limits. Once the components are selected, the parameter is can not be
adjusted any more and there is no possibility adjust to for this.

3.

sEm AL RE2 8 Engine Performance Data

KENALEE Model K19-DM

KENHLF# Application

A AL Auxiliary

ik B Manufacturer

EREPS RBIPIAT R A7 (CCEC)

BiE h# Rated power 358~507kW
Wi i Rated speed 1500~1800r/min
AELHED 53 Cylinder configuration H In-line

#1FE Combustion cycle

4 e 4 stroke

A% Combustion chamber F Open chamber

BB E Maximum cylinder pressure

11.4~14.5 Mpa

3145 %% /7 Mean effective pressure

1491~1886 kPa

HEEE45 L Compression ratio

13.8~13.9:1

I&”‘i‘“ﬁlﬁ Method of aspiration

RS B8 )5 Pressure charged

------ “ W E Valve port configuration

{EIE":_L(2 # 2 #k) Above cylinder head

¥BH R4 Charge air cooling system

IR (2 S A8 E)) Water(one stage)

WA RGWE K
Temp. setting of cooling system

83C

FEHLELE Auxiliaries ¥ No
#2158 Electronic injection 7 No
JZZ """ (H1H3L Exhaust gas recirculation | 76 No
""" (5 Air injection = No
Tﬁl@tﬁj‘mﬁd .
Variable injection timing 7 No
7K 8 B FL AL BT 5 £ No
Water injection/emulsion
HFS54b38 Exhaust after-treatment | % No
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PR B R B LA PR A ST A B IMO HEGAGE. IMO Emission Certification For CCEC Marine Products

fi g sk Specified Ambient Conditions:

WA 3% B KK IR E Aftercooler Inlet Max Temperature: 63°C

R 2R E % L/EIR R Turbine Inlet Max Temperature: 700°C

T TIEE Thermostat Set Points: 83°C

B AKHEA S S Maximum Exhaust Back Pressure: 10kPa

2 HERS LG & AU 7 Maximum inlet depression of dirty air cleaner: 6.23kPa
fift A% B g9k Fuel Specification: 0 243l #0 diesel oil (GB252-2000)

JHEYE W ELRE Lubricating Qil Specification: API432¢ CF4 4% HhJE 15W40 (API CF-4)15W40
LewAL A& Application: ARHAEHL Auxiliary

4.4 ESRMPL NOX BERFF: SHNE

On-board Verification Procedures: Engine Parameter Checking
S A Engine Parameter Checking Methods:
W, “HE Exzeefife " Refer toOn-board Verification Procedures”
T IMO-ID 435 B, WMy L#ZscRe 7~ For the location marked with IMO-ID code,
please refer 10" On-board Verification Procedures”

5. RIICFE The Copy of NOx Emission Test Report:
DL HERCT BT B O HERGRES 10 3% Refer to the appendix

T
& E¥lawil

201508 H10E




L R BA 3T A sh LA PR A T AR A 2 & IMO HERCAIE  IMO Emission Certification For CCEC Marine Products
6. EiHl{ER: The engine information
BN HEBT B The NOx calculation of parent engine.

R Rk S (D2) A5 YEH Emission test report(D2)

W12 Model K19-DM

Lg% S Engine NO. 41142551

#5E Th# Rating power 448kW

Hl5E #5% Rating speed 1500r/min

#Am FAE Fuel specification: GB 252 0#

4, Hydrogen % 12.66

B Sulfur % 0.17

2 Nitrogen % 0.02

& Oxygen % 0.51

ik Carbon % 86.58

#fi Load % 100 75 50 25 10

1% Speed % 100 100 100 100 100

ThZ Power kW 4454 | 336.3 | 2239 112 44 .6

KA & 73 Atmospheric pressure kPa | 97.8 97.8 97.8 97.8 97.8
| f\f:kifi NN = 284 |272 |277 |273 278

AR a/kg

) WY 8.7351 | 8.7351 | 8.7351 | 8.7351 | 8.7351
Intake air humidity

RAE IR H FE g/kWh
Uncorrected spec.fuel consumption 3
H<EE Exhaust temperature C 6654 |604.7 |546.1 4111 |279.2 s
HFAH & kPa |
Exhaust back temperature

212 216 240 257.7 | 348.1

9.65 6.26 3.5 133 g0k |

xf ot :
gﬁ:&ﬂtﬁﬁiperatui 778 |754 |725 |693 |664
ﬁ?@fgﬁ’fﬁ eraturf 653 |60.1 |628 |667 |62.3
NOX(F Dry) ppm 12776 | 8755 |5366 |627.0 |3833
CO(F Dry) ppm 6316 |3781 |4559 |862 |1701
CO2(F Dry) % 9.008 |7.899 7.230 |5561 |3.496
02(F Dry) % 8.466 | 10.050  10.936 | 13.096 | 15.834
HC(IE Wet) ppm 2227 1542 1451 |1404 |1445
D2 f&* NOx Lt HER NOx emission (D2) 7.71g/kW.h

BEALAPRE R 9 7.71 o/kW.h BB L IRE 7.85gW h. F&FFMEK.
The result of emission for this engine is 7.71 g/kW h, not exceed the limit 7.85 g/kW .h.
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7. RINVLEEEERR B FE 72 F1FR 5
Indicators and Limits for Engine Family or Parent Engine
PRIE VG Fuel oil temperature: 32-43C;
REWH/KBEEAET Maximum ternperature of outlet water: 100°C;
R 2SR AT HHE AR ST Turbine Inlet Max Temperature: 700°C:
TR IF JE S B KA 7 Maximum inlet depression of dirty air cleaner: 6.23kPa;
REMMLE RS E IE Maximum exhaust back pressure: 10 kPa;
b4 28 B ki KIEE  Aftercooler Inlet Max Temperature: 63°C.

8. &/FEHHPiE Explanation to Spare Parts/Components

' L

7EZE Piston: % “0” B! shallow‘o"type
§I#% Cylinder Head: 1%L 1 &, 4 K[1/&L one cylinder one head, 4 valves/cylinder
fTE Liner: JEXNSHE wet cylinder liner
REL® ) Gasket: % &: 2.01£0.08mm
rhe4h Camshaft:  #f. BFNE S IITE[E-— R A b
Inlet/exhaust gas cam and injection cam locate at the same camshaft
128 Turbocharger: HOLSET
mieS Injector: PT(D) Rmiwas PT(D) Type
PRIEZE Fuel Pump: PT(G)EUMRMIZE PT(G) Type
ZHF Connecting-rod: &&#tiE A Alloy forged molding

AAE WA LR K19 BRI ZE &4 IMO S5 5
Details refer to the IMO ID List of K19 Family Engine Spare Parts & Components on
On-Board Verification Procedures.

HER

SRR E |

PN e
5 Evimti

SRR B
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A=

Intentionally left blank
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fr b B SERE 2.

On-board NOx Verification Procedures 2.

WET

Pl

JHOEERIE

HEBCF

NOx Emission Handbook
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[ BREH

Intentionally left blank
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&

CCEC

M BB SEREFP

On-board NOx Verification Procedures

pl=]

BRI RELA R A 7
Chongqging Cummins Engine Co. Ltd.

13




HERERHESIYERATAAE S IMO HIBUAE  IMO Emission Certification For CCEC Marine Products

.- A=

Intentionally left blank

14




BRERYTREIHLE R A TR IMO HiBUAE  IMO Emission Certification For CCEC Marine Products

SEmHLS B AP Engine Parameter Checking Methods
TEEH Purpose: Sl SEAEIE L LAELEM HiF B9 Sl EF & NO, HEBFR i 3
BF. AU FEHMEITHE: Engine Parameter Checking Method is the
proceduresfor verifying the on-board NOX emission compliance, and the verification
can be performed by checking following parts:
® HZE Piston
HL#% Cylinder Head
fI%E Liner
¥4k Camshaft
B E %% Turbocharger
M 2% Injector
BRIMZE Fuel Pump
¥4 2% Aftercooler
IERTAXE Timing Code
JRELE Gasket

ﬂ}l%fﬁﬁﬂ E’]{EEE’HZQQ Verification for Camshaft Position
B MHAER T RUETTRE, SE — A IERME S SR AT ILES, LASE S 05 v A0 |
SR ER (B 2. SESORSER RO D) . IR —BEER, B4 KBH
B R AN e PE SR A R R S e B AR XY R A B R R IR BUE 41
(R T E H IR BN A3 E ) (R IET SRR AR 2 . alia = f s 38 & A% R KR
e, R IERARS S5 IEREHAT —— X8, 8l ERARSHA#E — & A N
% IERT 5.

In order to control the timing of the fuel injection and inlet/exhaust gas, there should
be a certain timing code to match with the camshaft after every type of engine finished
its validation test of design. Namely, the individual injection cam and camshaft can not
be adjusted randomly once the engine type is finalized. The opposite angled position

of camshaft VS crankshaft is confirmed by selecting the appropriate key (located

the camshaft gear). For the purpose of standardizing the data management and fof

the convenience of routine communication, every timing code should be in consiste

with the corresponding time value. So, a proper deviated timing key can be confirmed
by a timing code.

FERS BT AR AR SE T LA A IE RS IS R0 AR AR Bh LR I 0 IERTAR 5.

When performing the on-board verification to the camshaft, it can be done through
checking the gear mark and the timing code on engine nameplate.

HER B HIAFIRS Checking Marks

20 NOx HEARH) = E &% Main parameters relating to NO x:
1ERT Timing. MM /7 Injection Pressure. 1% /K /) Turbo Pressure. #<RE Air
Intake Temperature. #Afe= ¥ . Combustion chamber shape. E#4gLl Pressure ratio

B HER 84 Components relating to NOXx:
Wiy 28 Injector. BAMIR Fuel Pump. h#eH Camshaft. Rl Cylinder Head. 5%
Piston. 128 Turbocharger. ¥ 2% Aftercooler

#7E Note: FIRZEMHRSHENAIRES, WARE. After the engine model has
been choosed, both the parameters and above components can not be changed
randomly.

15
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B ZEAFR IMO BFRi212E The Location of the IMO ID on Each Components

(F4 7= b B &) (Attached with the product sketch)

TG ZE (FRic s TiEZETRE, ASRBIme T el . EERAARES, REA BEEERER, m
e RFIEEER, LI OREABRIERR B AR 10 & i Al )

Piston (marked on the top-surface of piston by pneumatic printer. To make it obviously
to distinguish, use solid-soluble lotion instead of sharp metal tools to clear away the

carbon soot )

IMO #Ri2
IMO ID

fL#% Cylinder Head
(FRic AL T 6L 5 b o i AT FL )
(marked on the top-surface and next to mandril hole)

fI%E Liner
(br1c AL FELETE) (marked on the top-surface)

IMO #7372
IMO ID

M Camshaft - -
(FRie LT 58 5h A Sk IR TH ) (marked on the bigger end of camshaft)

IMO 4%
IMO ID

16
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HIES Turbocharger
(FRIEAL T8 R 2842 8 L) (marked on the turbo nameplate)

IMO #7it
IMO ID

2% Injector
(FRicfL T2 2. 3 EHFHENE 2 AR )

(marked on the cylindrical surface between the 2nd-3rd seal ring groove)

IMO 472
IMO ID

PRMZE Fuel Pump
(Frie L TR R KA T M) (marked on the right lower corner of the nameplate)

438 Aftercooler
FRICALT A4 2305 3E Hi 7K O 5% (marked on the non-outlet side of the core)

IMO #zi2

IER 854512 Timing Code o B

(fE R hH48 M L) (marked on the engine nameplate)

o % __ A KW/ o/min - {5 1 —
L kW/ r/nin N-n e ]
' 2%8 [ BF | WAF [CFL WO mm r/min
| IS0 h & L 2 mm;# mm| &8 . Rl
[0 4 A ¥ L] 8 ] BAMUSNNA __ M} SOAANL AR
o PEARAPREAKARRAARA TRIAGMAMAAAL T TEUR L1 =a =

{RELHE Cylinder Head Gasket

IMO 4712
IMO ID
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S Hie 7% Parameter Record Sheet

WM ZH IR ERIC RIS NN . ENEFEFHME. M
HL i B 55 BT A 5206 SE T ATLNOHF U B AR B e % .

This sheet is for recording the parameter changes of engine performance,
including various kinds of changes (such as components and engine settings)
relating to NOx Emission.

IR S MR TURE B B R A BB B AT A /Y 8 BB S R 1% SE L 2
Hoo R R H BT R T K.

All adjustment or modification relating to engine parameter should be recorded
in this sheet completely if the engine certificate is granted in advance.

AR E ZIE H # g
Modification Remark Date Marks

201005 E 108

19
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A=

Intentionally left blank :
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D23, 5 1/ 5 HE UA 56 17 75 3.

NOx Emission Test Report of Cycle D2 3.

FEM

TEFERE 3%
=ik g
ERg b

201D EIERINE

HE BT

NOx Emission Handbook

21
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HERRAI RS RAHE
Chongqing Cummins Engine Co., Ltd.

S LR T 2

Engine type K19-DM Emission Test Report
: oS 41142551
Engine No.:
i
VA e
é:'-??‘:‘.'l:{- -
\5s 7 :
\\;/ V4
e
Item Sign. X 445 (File no.) C497-2
Compile FTEMW 210,129 o
Tt . XTSRRI AT
Verif Sl Shanghai Hujiang Diesel Engine Emission Test
gy Scie-Tech Co., Ltd
Approve

23
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6.4,
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H 3% (Content)

L5y H12 $U (Engine Information)

W55 $((Engine Family Information)
R B X 2815 B (Test Cell Information)
BRMEF M (Fuel Characteristics)

BT, IR HREE RSP RE S AL

(Ambient,Gaseous Emissions and Engine Test Data)

Ft 4 (Appendix)
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PRYFR 25 (Certificate of quality for fuel oil) |

PR AIE 45 (Gases certificates)

HER o AU HEIR £5 (Calibration of HI exhaust-gas analyzers)

e T £ (Gaseous emission data to be calculated)




SE LAE U U 3R 75
K19-DM Engine Emission test report

FE ORI 3R 45 Emissions Test Report NO.1

L5 W #1.2 BEngine parameter (1/2)

WML Engine:

G

Manufacturer

ERFEARSH AR LA
Chongging Cummins Engine Co., Ltd.

SRR
Engine type

K19-DM

KA R
|Engine Family or Engine Group identification

Family K19

Fo5

Serial number

41142551

FEFIR
Rated speed

1500 rpm

METhHE

Rated power

448 kKW

R E

Intermediate speed

rpm

RS K KR

Maximum torque at intermediate speed

Nm

P AREME
Fuel pump timing code

JS

BT W 12

Electronic injection control

2 £
OIYes No

ARy TE R
Variable injection timing

pid &
OYes

5 T
o e

[¥] No B

LA R AR MR (1Y R 2%
Variable turbocharger geometry

TEISE

P %5
CYes No

4%
Bore

159 mm

R
Stroke

159 mm

ERE4iL
Nominal compression ratio

13.9:1

SENETHTEHERES

Mean effective pressure, at rated power

1.89 MPa

SR DT MR A SELE 7

Maximum cylinder pressure, at rated power

14.8 MPa

mtig ekt

Cylinder number and configuration

VA L7l

av

$H:
Number: 6

In-line

HEI
Auxiliaries

25
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YL AL 2 $Engine parameter (2/2)

K EFE LR Specified ambient conditions:

RABKERE

Maximum seawater temperature

25 °C

BAHSEE GER) (ZTHEAMRKER)

Maximum charge air temperature, if applicable

16T

R ERGRME SRR
Cooling system spec. intermediate cooler

] =
vIYes (ONo

BRI HENER

Cooling system spec. charge air stages

One stage

R RSB E R HERE
Low/high temperature cooling system set points

83 / 93 T

20 B8 B RO U
Maximum inlet depression

408 mmH20

BAHSEE

Maximum exhaust back pressure

1020 mmH20

Fuel oil specification

ISO-F-DMA

KRR

Fuel oil temperature

e T

HBER WL R Emission test results:

AKRIEH Cycle

D2 — =

HERE NO

7.71 e — | gxwah

REARIR

Test identification

% % /on a test bed

H 3/ 18]

Date/time

2010-11-17

Test site/bench

Chongaing Cummins Engine Co., Ltd.

RBEH Test number

1

i

Surveyor

BV/CCS

Ei- ez 0= E-CF th: P
Date and place of report

2010-12-9/4]

7

Signature
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FERUA IR 25 Emissions test report NO.2

Le M HLIE /40 2 82 Engine Family /Group Information (1/2)

MPLER/A S8 (— RS

Engine Family /Engine Group Information (Common specifications)

Valve port size and number

S EIEIR g i
Combustion cycle [J2stroke 4stroke
PEIN R kel 7K

Cooling medium Oair water
SIALEH NEEREERENAFHES

Cylinder configuration Required to be written, only if the exhaust cleaning devices are applied
=R BE R
Method of aspiration pressure charged O natural aspired
= EERRmAER =i EHEER TE R
Fuel type to be used on board distillate  Cldistillate or heavy fuel [ dual
SRE TR E G FFRIRBE=E
JCombustion chamber Open chamber O divided chamber
SESM TR KO

Valve port configuration Cylinder head O Cylinder wall
SERSFFIERE

2x ¢55mm (Inlet), 2x ¢ 55mm (Exhaust)

FHARG AR

Fuel system type

Unit-injector

¥ Miscellaneous features:

27

ZRHEET 2 gh

Exhaust gas recirculation LlYes No

KBS B, 2 £

Water injection /emulsion Oyes No RE
=S 2 & N
Alr injection Cyes No IR IS
ERAHEARS P .5

Charge cooling system LYes No

=G v ®

Exhaust after-treatment OYes No

=R AR

Exhaust after-treatment type

ERE ye e

Dual fuel Oyes No




HERH B4R 45 Emissions test report NO.2 Le vt M1k /4 23 Engine Family /Group Information (2/2)
EMPR/ASH (EEREFRIMNERE) :
Engine Family /Engine Group Information (Selection of Parent Engine for test bed test)
/AR I FRIR :
Family/Group Identification RTINS
38 5 77 2
Method of pressure charging
HRAHNRS
Charge air cooling system
| AN CRATER) 3R FNOXHF I
Criteria of the selection of Parent Engine |Hightest NOx emission value
| SRmALR B/ SELE K19-DM
Engine Type/Number of cylinder
BRI R RHUE T kW
Max. rated power per cylinder
WE 5 E r/min
Rated speed
W 1E ARG i
Fuel pump timing code
ERE AR )
Selection parent engine e
R IR -
Test cycle(s)
SEWPLR A/ RELE
Engine Type/Number of cylinder
ANV ELI B KA Th 2 kW
Max. rated power per cylinder
e R r/min |
Rated speed e
IS Y I Y A _ B He
Fuel pump timing code LS
R
Selection parent engine
R
Test cycle(s)
SempLRAY S RIEL
Engine Type/Number of cylinder
BRANSRL R R KR Th 3 kW
Max. rated power per cylinder
WUE F g /min |
Rated speed |
) RS
Fuel pump timing code
PEPE R EERIA
Selection parent engine
R AR

Test cycle(s)

Pulsating system

Water cooled

74.7

1500

28




FE TR N 3R 45 Emissions test report NO.3

R0 BB 2315 B Test Cell Information (1/2)

#5% Exhaust pipe

B2

Probe location

Diameter ®125 mm

£E

Length 25m

Insulation OlYes No
ERIEATE PR B S AL O

1.6 m from engine outlet

#ME Y2 Measurement equipment

: = R librati
- s WETE Ki¥ECalibration .
BT A ey
Manufacturer | Model Mef:;‘rzr;‘em gﬁf’fﬁ "‘S‘Ziﬂi’? Deviation of
1 pan gas conc. calibration
27X Analyser
NOx X -
NOx Analyser CAl 4008 3000 ppm 2470 ppm -0.54%
CO 371X :
CO Analyser CAl 300 2000 ppm 1822 ppm -0.52%
CO: 77X - .
CO:2 Analyser CAl 300 10% 8.97% -1.51%
02 1Y
02 Analyser CAl 300 25% 23.27% 0.12%
HC 541X
HC Analyser CAl 3008 1000 ppm 906 ppm(c1) -0.60%
IR CAMA | CW-850 , : — e —
Speed (Luoyang) FST-2C 100~3000r/min — + ot im%a Ea;}
M CAMA | CW-850 RRATE
Torque (Luoyang) | FST-2C 0~5400Nm = 0.20%
hEE (iEhA) —
Power, (if applicable)
PR HIT = Shanghai | TOCEIL N
Fuel flow Tongyuan | CMFDO020 0"200kg/h = <0.40%
Z=ERE _
Air flow
HRME —
Exhaust flow
BE Temperatures
4SS INIKH D EE SIC WZPK .
Charge air Coolant inlet| Chongging | Pt100 0~350°C — Il Grade
HsEBE SIC WRGKK .
Exhaust gas Chonggqing K 10~800°C — Il Grade
29




HENURS 4R 45 Emissions testreport NO.3

I I B (Y 2515 5 Test Cal Information (2/2)

AY l:-_— N .
R Chongging | 5r400 0~250°C = 0.30%
Inlet air Sichuan
SY==l=
AR ChangZhou | v 1n402 0~300T - 1.5 Grade
Charge air wanjie
BRIME SIC WZPK
Fuel Chongging Pt100 0~3007C - | Grade
K71 Pressures
=
gl dim Vodis |r30.14p|  0-25kPa L 1%
Exhaust gas Instruments,
3 "\.J—.Ej':) wuxi special | (e ~ - a 25 Gradl
Charge air instrument 3oz
=
RAUES Delta OHM | HD2001 60~110&Pa - +0.5mbar
Atmospheric
Z¥KJE 1 Vapour pressure
HEES N
Intake air
B E Humidity
ETy=
R Delta OHM | HD2001 5~G8%RH . +2 5%RH
Intake air
HE SRS M3 25 Emissions testreport NO.4 BB el Dharactenisiics (1/1)
RS Fuel type
A ¥5 1 Fuel properties: # 25 & - FFuel elemental:
R - B = o
Density 1§03675 853.2(15°C) kg/m e 86.58 %
*‘5}% o 2 !. i 0, :‘—{
Viscosity 1S03104 2.240(40°C) mm/s T 12.66 % |——
Koy g = :
Water ISO3733 <0.05 % VWV 0.02 %
=
- .51 %
=
017 %
Sconur
L 42282 kJig




SRR AR &
Emissions test report-D2 NO.5

B, BRAHEREIR AL R B 5

Ambient, Gaseous Emissions and Engine Test Data (1/2)

AEER Mode

1

2

3

4

5

6

ZIEMAHE %

Power/Torque

100

75

50

25

10

=30 %
Speed

100

100

100

100

100

TR A]

Time at beginning of mode

11:02

11:27

11:50

12:11

12:36

JE IR Ambient Data

RRES kPa
Atmospheric pressure

97. 8

97.8

97. 8

97.8

EREE C
Intake air temperature

28.4

27.2

2703

27.8

EREE
Intake air humidity

g/kg

8. 7351

8.7351

8. 7351

8. 7351

8. 7351

S P (T RH) %

84. 8

84.8

84.8

84.8

84.8

|Relative hunidity (RH) of intake air *
R C

Air temperature at RH sensor *

14

14

14

14

14

VRS

Test condition parameter, fa

1. 0359

1. 0298

1. 0323

1. 0303

1. 0329

S HE 23 Gaseous Emissions Date

NOx ¥ T
NOx Concentration dry

ppm

1277.6

875.5

627.0

383.3

CO B+
CO Concentration dry

ppm

631. 6

378.1

86. 2

170. 1

CO IKET %
CO: Concentration dry

9. 008

7. 899

5. 561

3. 496

O: Ik F %
0. Concentration dry

8. 466

10. 050

13. 096

15. 834

HC #BEVR
HC Concentration wet

ppm

222.7

154. 2

145. 1

140. 4

144.5

NOX humidity correction factor, k ra

0. 9884

0. 9995

0. 9926

0.9785

0. 9867

THEREH AR

Dry/wet correction factor, kwr

0.9223

0. 9307

0. 9357

0.9488

0. 9653

NOx BB & kg/h

NOx mass flow

4. 32

2.63

1.29

1. 05

0.55

CO mBEHE

CO mass flow

kg/h

1.32

0.69

0. 67

0.09

0.15

CO:. e
CO: mass flow

kag/h

295

227

168

91

49

O. M E

02 mass flow

kg/h

201

210

185

1565

160

HC REmE
HC mass flow

kg/h

0.25

0.15

0.11

0. 08

0.07

NOx ¥t g/kW.h

NOx specific

9.70

7.83

5.78

9.33

12. 33

* As applicabe
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HE AR S A, RAUHEEORE Rt ge2

Emissions test report-D2 NO.5 Ambient,Gaseous Emissions and Engine Test Data (2/2)
REAEA Mode 1 2 3 4 5 6

P 0
PFNBIE 7 100 75 50 25 10
Power/Torque

Yy 0
i % 100 100 100 100 100
Speed
JHERIE 11:02 | 11:27 | 11:50 | 12:11 | 12:36
Time at beginning of mode
Y424 Engine Data
fh M 1499 1500 1500 1500 1501
Speed
HEHIhE kW
Auxiliary power
17 2
3 kW 445.4 336. 3 223.9 112 44, 6
Power
EHBERIES kPa
Mean effective pressure
HRAZZIE mm
Fuel rack

= 5 R b

RIS EARIERE 9kWh | 919 216 240 | 257.7 | 348.1
Uncorrected spec. fuel consumption
R kg/h ( T
Fuel flow 94. 42 72.64 53. 74 28. 86 15. 53
R /b7 kg/h _ )
Air flow 2245 1966 1583 1103 934
A E kgh | . ¢ g
Exhaust flow (g mew) 2339 2039 1637 1132 950
ASEE C . )
Exhaust temperature 665. 4 604, 7 546. 1 411.1 279. 2
BERE kPa
Exhaist back pressure 9. 65 6. 26 3.15 1. 33 1 1
TH/EHAKFEORE T
Charge air coolant temperature in §= 3 oRet 62.8 66. 7 62. 3
TERWEHKEEE C =
Charge air coolant temperature out 7.8 T4 L2 i i
FHRRE T ‘
Charge air temperature 70.1 oy 63.9 66. 6 62. 1
HREES%E T
Charge air reference temperature 7 o Al e s
HAHEN bar
Charge air pressure 1. 942 1. 427 0.941 0. 343 0. 147
PR IHE L ‘C
Fuel oil temperature 39, 2 3.2 39 39 38.7

* As applicabe
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6.1. Emission measured data




Test Cycle: D2

Shanghai Hujiang Diesel Engine I

L




Partl. ZERO and SPAN check reord:

Test Cycle: D2

ITEM HC NO CO2 CcoO 02
UNIT ppm ppm % ppm % Time
Span con. 891 9.02 1804 2470 20.9 (hh:mm)
RANGE 1000 3000 10 2000 25
ZERO -2.5 -0.6 0.004 -3.3 0.010
E
BEFOR SPAN 889.9 2468.1 9.014 1806.6 20.831 10:56
AFTER ZERO -0.6 0.0 0.076 -0.8 0.016
SPAN 894.9 2472.3 8.905 1808.5 20.838 11:15
ZER . " - 14 0.03
DEV. % o) 0.21 0.02 0.80 0.1
SPAN 0.56 0.17 -1.21 0.11 0.03
ZERO’ -2.8 2.4 0.013 49 -0.022
FORE -
BEFO SPAN 892.3 2465.8 9.026 1811.5 20.780 12:33
AFTER ZERO 2.4 -0.9 0.003 49 -0.026
SPAN 892.1 2465.2 9.029 1811.56 20.854 12:48
.0 A -0.11 . -0.02
DEV. % ZERO 0.04 -0.13 0 0.00
SPAN -0.02 -0.02 0.03 0.00 0.36
Part ll. Emission measurement result:
Time?) Emission data - avarage for last 3 min. Tea
im
Test no. (hh:mm) HC NOx COz2 CO 02 RS
ppm ppm % ppm %
T4-100% | 11:02 222.7 1277.6 9.008 631.6 8.466 523
T3-75% 11:27° 154.2 875.5 7.899 378.1 10.050 487
T2-50% 11:50 145.1 536.6 7.230 455.9 10.936 456
T1-25% 12:11 140.4 627.0 5.561 86.2 13.096 356
T1-10% 12:36 144.5 383.3 3.496 170.1 15.834 246

*) It is the emission test starting time and test will last for at least 10mins.
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6.2, Certificate of quality for fuel oil
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%5 (No.) SH-QY100162-1

fom ik &

Inspection Report

FE b A4 R : Y iy
Sample Name: diese] 0il
7F$ T B ﬂ] : 0-# j
Sample sort:

For g2 ) :

Inspection sort:

Client: Chong_q'_n,c_r '- : 3_;;;.

Tk

+
v [2eromae 510
J
g

ax .%ﬁ '?Mc%ﬂfc ﬁﬂr '

PEF L EASREE () &
Shanghai saifu Fuel | Insg

ik EiEA AP 1)
Add:F5,No.1143 JinHu
£ E(Fax): 021-5899
MILE (http):www.fuel-lab com



RS (No.): SH-QY100162-1 ~ 3t 2 F, %1 Ti(pagel)

T TTIEH RS
jo = P B s yE f o
P S SH-QY100162 F¥ iR sample sent by original No.
Sample No. Sample source client /
*qéﬁ%ﬁﬁ (ml) 2000 ﬁﬁﬁl#}t?&g Y%éﬁ%;@iw
Sample amount(m}) Sample form deep clarity liquid
TREPTRINTRL FHEEHEA 2010.11.23
HEE S ARt essE Sampling Date
Sampling Address Laboratory Cheongging Cumming Iz ¥
Engine Company Ltd. S7K ﬁ%ﬁ@) /
amphnggnumnt
EXP—F A / YN 248
Sampling person linkman
KA E OUAEE.
RFF H 2010.11.30 i35 H 55 2010.12.02
Sample Arriving Date Inspect Date

TTHIER, (NIREHRIE IR

inspected the 0" diesel oil, only test data is prowded/as’.requlred by chent

W R

Inspect Results

SEREVHEDNARATEE, 3 CBMBTRR, RESE -

Connnlsslomd by Chongging Cummins Engine Company Ltd.,we have

. . BB E KBRS UELE, HERS SHOYI00162 (HE.

]
Statement
MAREWMF T FTEBZ BRTDRMRERL, @R E BRI E, Eﬁi‘iﬂi’\ Eikoksg
EEMELR, THEA. FEA MEAEFLH FRECTHERNOERATE. REREERLE
HERE, THRSLOD.

Any objection to this report should be raised in 15 days since the receipt of it, otherwise it indicates that you
agree with our test values. This report will be invalid if it is without our company’s seal for inspection report and|
the signatures of the lister, the inspector and the approver. This repert is only responsible for the sample tested.
Without the permission of our company on paper, a partial copy will not be allowed.

RN EEEYN HAEA: T oe~
Lister % % y\ Insmc% Approve e ﬂ 3
H - H - > |- F 1

Date 2. Date »oll-7-4 Date LI
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(In';pectloﬁ Reporl pHfit) | 3
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455 (No.): SH-QY100162-1

i 2 T, 2 2 Ti(page?)

5 I E & BAL wEeE | RRAE
No Test Items Test Value | Test methods
1 KA Water Content o ) <0.05 1SO 3733-1999
2 R4 Ash Content Youm i) <0.01 1SO 6245-2001
. i : 0 ’
3| lo%Eaymyy  Cavonresidueinl0% o 1 016 | 1SO 10370-1993
residue
BIAE Gross calorific value Ml/kg 45.142
4 ASTM 240-2009
1 IE Net calorific value MI/kg 42.282
R (200C) Density at 20°C kg/m’ 849.8
5 ISO 3675-1998
R (15C) Density at 15°C ke/m’ 853.2
6 ZEHHEE(40°C)  Kinematic Viscosity at 40C  mm’/s 2.240 ISO 3104-1994
7 WA (FED Flash point (closed) C 56.0 ISO 2719-20[2
!
8 e E Sulfur content Yorrgzm) 0.17 ISO 8754-2003
9 RWAY 1k Cetane index / 45 I1SO 4264-2007
WEE Carbon content Youms ) | 86.58
EXi oy Hydrogen content Yomase 12.66
10 | GB/T476-2008
GB/T19227-2008
Eaien Oxygen content Yous 4 0.51
AR Nitrogen content Youmasa 0.02




6.3. Gases certificates
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6.5. Gaseous emission data to be calculated
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Shanghai Hujiang Diesel Engine Emission Test Scie-Tech. Co., Ltd

Emission Measured Result

Input (Test cycle D2)
TYPE K19-DM DATE 2010-11-17
Fuel content Coefficient
H W F 12. 66 e 0.001586
C W BEr 86. 58 U co 0. 000966
O W gps 0.561 Uco> 0.001517
S W Gam 0.17 T 0. 001103
N W pEL 0. 02 RN 0. 000479
UNIT | LOAD% 100 75 50 25 10
kW Power 445. 4 336. 3 223.9 112 44,6
r/min Speed 1499 1500 1500 1500 1501
g/kWh | SFOC 212 216 240 257.7 348. 1
kg/h g mf 94. 42 72. 64 53. 74 28. 86 15. 53
kPa {Amb pres. 97.8 97.8 97.8 97. 8 97.8
°%C | Tsca,ref. 71 69 67 65 63
N/ Taicin i 28. 4 27.2 27.7 27.3 27.8
°C | Air temp. 14 14 14 14 14
% | Air hum. 84.8 84. 8 84.8 84. 8 84. 8
bar Psca 1.94 1.43 0.94 0.34 0.15
kPa(abs) | Psca 292. 0 240. 5 191.9 132. 1 112.5
°c Tsca 70. 1 63 63.9 66. 6 62. 1
°c Ts-w 65.3 60. 1 62.8 66. 7 62. 3
ppm HCW 222.7 154. 2 145. 1 140. 4 144. 5
ppm | NOxD | 1277.6 875. 5 536. 6 627. 0 383. 3
% COo,D 9. 008 7.899 7.230 5. 561 3. 496
ppm COD 631.6 378.1 455. 9 86. 2 170. 1
% 0,D 8. 466 10. 050 10.936 13. 096 15. 834
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Shanghai Hujiang Diesel Engine Emission Test Scie-Tech. Co., Ltd

Emission Measured Result

Output (Test cycle D2)
UNIT | LOAD% 100 75 50 25 10
kPa Pa 1. 5972 1. 5972 1. 5972 1. 5972 1. 5972
kPa Psc 29. 8267 22.2261 | 23.0976 25. 8691 21. 3800
Ky, 0.0139 0.0139 0. 0139 0. 0139 0.0139
Koy 0.9223 0.9307 0. 9357 0.9488 0. 9653
g/kg Ha 8. 7351 8. 7351 8. 7351 8. 7351 8. 7351
g/kg Hsc 70. 7633 63.3361 | 85.1095 | 151.4677 | 145.9435
fa 1. 0359 1. 0298 1. 0323 1. 0303 1. 0329
k b 0. 9884 0. 9995 0. 9926 0.9785 0. 9867
S -0. 7001 -0.7001 | -0.7001 | -0.7001 | -0.7001
fe 4, 9321 4. 3108 3.9504 3. 0224 1. 9034
kg/h P 2245 1966 1583 1103 934
kg/h o 2339 2039 1637 1132 950
kg/h g 4.32 2. 63 1.29 1. 05 0. 55
kg/h 4 mco 1.32 0. 69 0. 67 0. 09 0.15
kegh | q,co 295 227 168 91 49
kg/h G mo2 201 210 185 155 160
kg/h q mic 0.25 0.15 0.11 0. 08 0.07
g/lkWh | NO, 9.70 7.83 5.78 9. 33 12. 33
g/kWh ISO NOy AMBIENT RESULT 7. 78
g/kWh CO 2. 955 2. 061 3.013 0.798 3.379
g/kWh MEASURED CO RESULT 2. 285
g/kWh | CO, 661.9 676. 2 750. 2 809. 3 1090. 5
¢/kWh MEASURED CQO, RESULT 798. 1
g/kWh 0, 452.3 625.5 825. 1 1385. 7 3591. 0
g/kWh MEASURED O, RESULT 853. 9
g/kWh HC 0. 560 0. 448 0. 508 0. 680 1. 475
g/kWh MEASURED HC RESULT 0.537
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