EF‘ %éﬂ%ﬁ {EP 4% 5 /Certificate No.
CHINA CLASSIFICATION SOCIETY CQ24PPS00101_14

A e

CERTIFICATE OF MARINE PRODUCT

B AIE BATFI= A A F LRI, FeREBERFENER,
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.

Fei R RS L

Produet; - & Sl O DieselFngine forGenerator-Set: J meieiaaniiing: . leen o]
F 1 HIRRRIREINAR LT

Applicant Chongging Cummins Engine Co., Ltd.

HlE HREH G RIARAE

Manufacturer _Chongging Cummins Engine Co, Led.
v LR 5 PR A

Purchaser ~_Shanghai Cummins Trade Co,Ld.
EI4H A B/Approval No. of Drawings  CQIOAG0044
ATHE T35 /Certificate No. of Approval (Q22PTA0Q003 05 B MAFENotations F/NiL.
ik

Intended for _[EERATITHENG/International sea-going ShiD.
PR

Serial No, 41361493

7 S S bR e/ Product Inspection Standard

LAREMAEA GRISAARIIE) (2023) RHEAFESE HIRNHEIE
Chapter 9, Part Three of China Classification Society Rules for Classification of Sea-Going Steel Ships 2023 and its Change Notices

% 1/Remarks

AHCHZT @ BRI, BRI GER M EEA F R R T 7 RIE™ AR ITE.

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,

FREMFHE AT /CPL No, : 3456

EIFAXE /Time Code: GY

PR FE R /Part No.of PT Pump: EPO8

B #8 Z4F 5 /Part No.of Injector: 3087587

WNZEEAMHL T e R BV, ERRJE RUEAT VA 8% 52 n S 7 58

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

IS U T R S R A, FOM B S S A A HE AR A o

If intended [or emergency diesel generator set, the engine should be remodeled and confirmed by CCS.
AL TS TR T DNAESCR EABIIMO Tier TITHEBGERZAT, AH7E MO E BT ZIMO Tier IIIHERLE R XIHNE
FrimiG e bk /Marking

{2 B /Position : MR E / On the nameplate of the product

RERK (& EIFRAE / CCS steel st ol
Type of Marking Pl / et SN
RICHW 202442027298 56 /
Date of issue _Feb. 29, 2024 Survey% o Liao Yunliang
o G —FUEV % h A 2 300 HohT

AGEASHR B AL G IADC R 8 2. Mok RS £ 0 A WAIER T DR, b
Ro AUEASSTEME R o AL AL RN N SIS RERISR T A E BRI AR Y. (T X B T REFTIFUE B O MR R 60, af LA R MLEY W il
This Certificate is issucd pursuant to the Rules of the Socicty and related regulation. When the certificate consists of more tiian one page, all pages of the certificate
are taken as a whote and are used simultaneously. No certificate page is valid without bearing the stamp of the Socicty and nd copied form of the certificate is
regarded as valid. Any part of the ecriificate is not to be extracted or abridged by any unit or individual in any formn. Retated pWties who are doubted about the
authenticity of the certilicale may inquire of the Society or its offices.
Form No: P01, Bt #% )58/ Contact Us.  BLAH: 1 /7B 3i/See ofticial web site of the Society (hup:/www.ccs.0rg.cn) UTN: P024-50091524
51 342 Wi/ Page ] of 2




i B4 B /Certificate No. CQ24PPS00101_14

% 7¥/Remarks
H.

The products described in this certificate shall not be used in the areas specified by IMO that need to
meet the IMO Tier 111 emission requirements before SCR is installed and the products meet the IMO Tier [II

emission requirements.

7= imAA4l/Product Description
Seva FsEhdl/Diesel Engine for Generator Set (M0001)

FF/Name AL (ff) /Value PAT/Unit
HE /Type K19-DM

¥i/Quantity 1 £ /Set
#AE T /Rated Power 485 kW
#ise#i#/Rated speed 1800 r/min
SHLEH /No. of cylinder 6

ML H%#/Cylinder bore 159 mm

i FEITHE/Piston stroke 159 mm
HBHE 3R (110%) /Overload output 533 kW
(110%)

B AT # /Overload speed 1800 r/min
)ik H #A/Date of manufacture 2024. 1

o E A A IR 4

CCS Chongqing Branch
soickk A5 IE F 55/ End of Textiokksk

)

A

271352 W/ Page2of 2



Form:

4R I, CP36s

CHINA CLASSIFICATION SOCIETY
il CQ24PPS00102_14
No. =

SRV ML BB Lk 22 SIS RAE T
ENGINE INTERNATIONAL
AIR POLLUTION PREVENTION CERTIFICATE

(EIAPP)

AAIE 5 R AR YE E BRRT LEAGAAGE RS G A Z173/78 (LLURRIFRAL) ZBITH19TIEBIME, 4
i AR RIE BOFRAL, B E AL
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

SeMpL g TR TR TIR 2 7]

Engine manufacturer: Chongqing Cummins Engine Co., Ltd.

SEImpLEL S,
Model number: Ki19-bM

S LS .

Serial number: 41361493

IR -
Test cycle(s): D2

BUEDZE (0D FEEHE (RPD -
Rated Power(kW) And Speed(RPM):  485@1800

SN 5
Engine Approval Number: CQ10T00039_04

ZHUEH

THIS IS TO CERTIFY:

1. BB SE L B 1 I8 i 2 29 S MUV SR A S 22T 9 KM AR S BB A HE iz B R
W (2008) ) MIERBIT T AIMIKIERL, B
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. AUMIRUER ISR DT, SeibpL7E Mt b 22 30/ B 2 B S MLk T VR M RR 45 58
PRFERNLFNIVIZE 135 HEFAE .



é. 3
%S CQ24PPS00102_14
No.

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.

FEZBUN AT L3 EAT I3 AA LB VI H 5556 A R 3 AR I6 ) S AL B ME G A Ay
AAEBRA A
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.

KR &S

issued at  CCS Chongging Branch
KAEH #1

0 Feb. 29, 2024

1ssued on

Y

N

/ /\jLiao Yunliang)
v
b [ A Ak B A U

Surveyor to China Classification Society

UTN:P024-91062091



Form:

W, cP36s

P OE A A
CHINA CLASSIFICATION SOCIETY

% 5
No. CQ24PPS00102_14

Se L E By By Lk 22 S5 R B R R
Supplement to Engine International
Air Pollution Prevention Certificate

Gitl, BIRREGERLITELR
RECORD OF CONSTRUCTION,TECHNICAL FILE AND MEANS OF VERIFICATION

7¥/ Notes:
1 AR R H MRS R A METEIAPPIE R 2 )5, EIAPPIE S AR5 Z L8 i AL ANME A 5 6
I R PR PR AFAE M

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 WM FNED NI JEXRWPEF P —Fh, R ERREENESTIES,
AR A R A — 80N, RICLZE 16 S k.

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 BAFWICESS, RICFTRFZRRIELAMN VI &K, SR EENZ
SLTFERIE R RIELEITHONOX B AN (2008) (s HEE 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 e AL B )

Particulars of the engine - g
‘ HRHEIAUR B BLATIR 2 7]
1.1 #ili& ) A4 FR AT H Hk K i BRILHT X ALEA 8% 1005

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

L2 SmpLEE R R

Place of engine build _As above
1.3 Semplm)iE 5

Date of engine build 2024/1/26

1.4 AIWAGIEAR IO R mcRemIv & ZBAIR 2 7

Place of pre-certification survey Chongging Cummins Engine Company Limited

1.5 HIHAEREE E 3

Date of pre-certification survey 2024/1/26

1.6 HMSBEXLEE

Engine type and model number K19-DM

NO 2274504¢



i %
No. €Q24PPS00102_14

L7 WEFS
Engine serial number 41361493

18 FEA, WEEMALRTIISEMAE X SEmAA [ MEEA | sl 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 BHLERAE ALK/ S AL AL B 41
Individual Engine or Engine Family / Engine Group details:
1.9.1 HEHALA AT 5
Approval reference: CQ10T00039_04
192 HUEThE (kW) R#EHE (RPM) SIEMELETHE 44s@1500
Rated power (kW) and rated speed (rpm) values or ranges:
1.9.3 kI 1E*F
Test cycle(s) : D2
1.9.4 BRY IR AL
Parent Engine(s) test fuel oil specification : 0#
1.9.5 EABIHEHR SN, 2 134 % (g/kWh)

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

7.85

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

771

2 BARREHER

Particulars of the Technical File
NOxHEAMM 225 BR M AR RS REIAPPIE N EEA R4y, KOO —E LR %
AN A IR A RAFFERT £
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 HARREBIRIRS/AHHES 4915318 Rev.00/CQ24PPS00102_14

Technical File identification/approval number

22 BEARZRBHAEHY

Technical File approval date

Feb. 29, 2024

3 M _ENOxIGUEREFFRIBAR ¥ 8
Specifications for the onboard NOx verification procedures
NOxEL AR 67 Z K M ENOXIIEFE I H AR Ut Bl R EIAPPIE 5 O B B i 7, H A
IR AERESE AL A E I S I S RFEM £
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



%=
No. CQ24PPS00102_14

always be available on board a ship.

3.1 S B EE:
Engine Parameter Check method:
3.1.1 FRRS/AtHES 4915318 Rev.00/CQ24PPS00102_14
[dentification/approval number:
3.1.2 #kvE H I
Approval date: Feb. 29, 2024
3.2 BRI BN N
Direct Measurement and Monitoring method:
3.2.1 FRRSALHES
Identification/approval number:
3.2.2 flb#EH A
Approval date:

N/A

AT 48 FR AR FENOX 4 AR I 556.3 2% 1 1o 41 ) £
Alternatively the Simplified Measurement method in accordance with 6.3 of the NOx Technical Code may

be utilized.

FAEHE
Issued at CCS Chongqing Branch

RALEH

Date of issue  Feb- 29,2024

) (Liao Yunliang)

o A 36 A T

Surveyor to China Cljssification Society



9 5
No. CQ24PPS00102_15

always be available on board a ship.

3.1 SRS HEE:
Engine Parameter Check method:
3.1.1 #RIRG/AtLHES 4915318 Rev.00/CQ24PPS00102_15
Identification/approval number:
3.1.2 fibdE B
Approval date: Feb. 29, 2024
3.2 ELEREAN KA.
Direct Measurement and Monitoring method:
3.2.1 BRRSMAHES
Identification/approval number:

3.2.2 HtHEA A
Approval date:

N/A

W AE AR IENOX AR MM 286346 I R AL M EVE
Alternatively the Simplified Measurement method in accordance with 6.3 of the NOx Technical Code may

be utilized.

FAE MY B
Issued at CCS Chongqing Branch

KAEH

Date of issue

Feb. 29, 2024

e [ J kB T

TN
Surveyor to China
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HRITE N 400-614-7199
Eones- 41361493 Eﬁiﬁ:ﬁ}iﬂm 108648852108

ﬁﬂﬂﬂrﬁdu: K19-DM
up’f?”' 5040424

k000966217

EIM 2024,02.01

Date:

F4th:  Made In China
Origin:

) G e )
Changqing Cummins Engine Co., Ltd.

B9 B% Hothine: +88 4006899990 E!IM ;a-m llﬂs

X FREAHT SR M4

F‘:‘ﬁ':.:’l‘ﬁﬁE

CHONGQING CUMMINS DIESEL ENGINE

CERTIFICATE

IR

B X RAH Azl A IR SIHliE

MADE IN CHONGQING CUMMINS ENGINE COMPANY LTD



P A AR AR R E BB
PRODUCT BASIC SPECIFICATION & MAIN COMPONENTS

LTS 41361493 EEESS S040424
Engine SN Shop Order
ZADLS KIG-TH B U phFE, ELFI6HT
Engine Model Type
lEmmx ffEmm 159X 159 HEE(L) 19
Bore x Stroke Displacement
B I T WE Dh#Rated Power A85 kW
Engine Power @] 8{}() ]",-";“I l I
i B a7 D)% Overload Power 533 kW

@1800 r/min

j ESE e H232929074
Turbocharger SN
Fuel Pump SN il
Epeps Code et
HEms 00 g
Cylinder Block SN _ /10674
,‘?“' -..:_ ‘T‘ \

B 5 52
Inspector LN K Ao

5 |l

I -w’;}' N
T REZIE I i
Plant Quality Manager r:"’ ’tf‘

B VL
n
44\ th

General Manager e
/




< F8 B

PACKING LIST

444 B 2 2024 '.;-}.-::i H [ ] ]

Packing Date

£8E (kg) 2450

Gross Weight

BEESR:

Each Package Includes
S i
Diesel Engine One Unit
S MmEEIE T
Diesel Engine Certificate One Copy
BEHL 4B B — 17
Attached Documents & Parts List One Copy

BAMET AR ZENRBESEIERS/AY Y EE
Please Scan The Barcode / The QR Code Below To Get Certificate No/ Attached Literatures

BRIERS BEALEE Y

i

SHBIEFR/KS: CCEC 00096627 Rev: 05




e R REEIF T e -2
ENGINE TEST DATA LOG

CCEC o
6 KRB R Zh A IR A | CCEC
Ambient Temp. Atmospheric Pressure Humidity Test Date
HIGEE 17.9°C ﬂifj\ﬂ;jj 99.4 kPa xR 301 % — TR 8] 2024-01-2610:32:30
wyrE| ESERYE 040424 KA 5 41361493
s¥ SO TSN o
2 P TSRS
amn Eneine M dJl K19-DM Fuel Pump EP08
pEnglne ngine sode Code
arameter
H R R |
B mEEE
T El ¥ Temperature controiled (C)
It Unit Actual [ Ui il K tHKk R
em n Value | Lube. Fm(l Water [ Water Air
T 0il ue inlet | outlet intak
% Syeed r/min 1800
E i kW 536
.
R
g Fuel Consumption kg/h "3
i B WHAUE RS kp 196
n BoithrEjure a
FE L)
e Main Lube. oil kPa 418 92 | 28 30 81 %
B
S
P4l Piston Cooling kPa 394
e Pres;};re
r RAL 143
f Hh/szoke : FSN
-,]M, :--.::-f. I
o ?zfiﬁln Pa o
r
m T
a Sfe%d r/min 1800
P e
nhe Pw\f kW 486
¢ T
€ Fue| Consumption kg/h 103
F %)
Tk Vain Lube.oil kPa 432
¢ mEHE
i =< i
5 Blow-by Pa 553
t
b
= BET FRE .
mgumeiueed r/min 1848
Low Tdle Speed r/min 728
SR A
Lub. 0il Pressure at kPa : 201
il 18] s Ldle RIBELE - K38
FERUIE 20: REERT | copc_atpu_Tc05 w5 i
End Date 13:20:49 Test Cell i - Toster Zhang Xiangyun




-

CCEC862F02
B R @A

Customer Instructions

NWESNETHFINES MR, SHRRGENERILA, Hh4eE)
BBANE T BEFR
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, EERZINE, EARRIRAS AN (SEaERRRFTFM) #F

REALIE ST INRAPIRMEERFITEOES. ERAMRFE,
ML RERRIENME. RENESFENSKNERSFS.
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 perfformance, best economy
and longest service life.

SVERRMH A AR REREENHNKLERS, 1¥1H55E400-889-

9990,

A RS RAESREAMEX ST,

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

BRI Z S BIRAF

IOYEME S BRTIPIEME N ERE1005 (400031 )
LA i ERMHMIEXILAEE100S (401123)
B & +86-23-65335888

£ R: +86-23-65315379

M 4. +86-4008899990

& b 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, Chongaging 401123, China
Tel:+86-23-65335888

FAX:+86-23-65315379

Hotline:+86-4008899990

Http://www.cummins-cq.com




ﬁ K19 j& (D2) fg A S%H4l
K19 Family (D2) Marine Engine

R G HLNOX HER it

NOx Emission Handbook of Member Engine
T2 Part No.4915318 Rev00

CCEC

B X REART A Z0 4l H PR 2 5]

CHONGQING CUMMINS ENGINE COMPANY Ltd,




<

CCEC

K19 & (D2) fEASEmLaL B HL NOx HEB Tt
NOx Emission Handbook of K19 Family(D2) Member Marine Engine

Em_
CCRCHEN [}!
LEBEEET #
I 17

L_2010FosE 108

B B R R R SR R A A
CHONGQING CUMMINS ENGINE COMPANY Ltd.
THE PEOPLE’S REPUBLIC OF CHINA

448 Part NO.: 4915318
RAE Version : 00
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1. #ARZE# Technical Files 1
2. MiLEsER
On-board NOx Verification Procedures 11

3. D2 RKEEAHEAGRI IR A

NOx Emission Test Report of Cycie D2 21
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BEREWT KL EIR AR AL IMO HBGAIE  IMO Emission Certification For CCEC Marine Products

FAEH1.

Technical Files 1.

YT
= N, ;Ln:?_“:_r;&
B Pt Bt St
e
I IERAE

NOx Emission Handbook
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FKEAYRSIYLIE R A TARAE S IMO HEHUAE  IMO Emission Certification For CCEC Marine Products

&

CCEC

BARRE

Technical Files

REWLEE Engine Family: K19(D2)

R 52 Hl Member Engine: K19-DM

A R LT 512 Member Engine Serial Number: (£1361¢4§

B i IEERIOE
&9;,(;”;00/01 1¢
YW h 7/7
H R RBBTR B FRA
ChongqingT mins Engine Co. Ltd
Ya# Prepared: 3K EF Zhang Yuxia 0 0 B Proofread: 2= f% Li Wei
B 1% Audited: Z% ¥ Liang Tao #L#E Approved: % £ % Luo zhihong




BRI RELE R A TS & IMO HiEBGAUE  IMO Emission Certification For CCEC Marine Products
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SR R B 0 EATLAT R 2w AR i IMO TR

IMO Emission Certification For CCEC Marine Products

1. 55EMHL NO, HEE RN F MR S ENZITH
Settings and Operating Values for NOx Emission-related Engine Components
® I KIEKIES Maximum cylinder pressure

JE45 L Compression ratio

W28 Injectors

rh5e5h Camshaft

A= Combustion chamber
MV IR 485 Timing code

s S SRS Inlet temperature

N ee e 00 00

A fE#S 7T Inlet manifold pressure
2 R4 B 358 P A1 BE T BB i T A0 R BOE e A SRR B )

Components Option and Adjustable Scope (Identification of the full
range of the allowable adjustments or alternatives for engine components)

T N R EDAAERIIE T 2 ROATE PRI A TETT B E. sk RE R i — B, 94

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. SEWHLEEEZ2# Engine Performance Data

REHLALS Model

K19-DM

KEHHLAE Application

AEFHSIPL Auxiliary

& Manufacturer

EREWITRBIPIATR 23] (CCEC)

BisE )2 Rated power 358~507kW
#UE 1% Rated speed 1500~1800r/min
AEHZI G R Cylinder configuration E7 In-line

M Combustion cycle

4 phTE 4 stroke

#Riz2 Combustion chamber

F Open chamber

B E Maximum cylinder pressure

11.4~14.5 Mpa

V#4530 % 77 Mean effective pressure

1491~1886 kPa

T REIE4E L Compression ratio

13.8~13.9:1

#5773l Method of aspiration

JEA k18 Pressure charged

fir & (2 # 2 HF) Above cylinder head

W EH £ Charge air cooling system

R REWE R
Temp. setting of cooling system

83C

BEALACE Auxiliaries * No
B 55 Electronic injection % No
[F=#EF Exhaust gas recirculation | 3 No
25 4B Alr injection F No
Variable injection timing % No
ZI I B A £ No
Water injection/emulsion

US43 Exhaust after-treatment % No

5
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o R R BRI R BT TR A T A ET = 5 IMO HAGE IMO Emission Certification For CCEC Marine Products

fEAFEE R Specified Ambient Conditions:

Hivd Be B K KR Aftercooler Inlet Max Temperature: 63C
HE 28 IE % LAEIR S Turbine Inlet Max Temperature:  700°C
TR R TEE Thermostat Set Points: 83C
B NHEAS IR Maximum Exhaust Back Pressure: 10kPa

2 HEER TS B O BE /7 Maximum inlet depression of dirty air cleaner: 6.23kPa
i b AE M Fuel Specification: 0 LM #0 diesel oil (GB252-2000)
THTE I #IA% Lubricating Oil Specification: APl 43¢ CF4 4% %515 15W40 (API CF<4)15W40
LEhHL AT Application: BRAIERHL Auxiliary

4.7 ESRMHL NOXx e BB : SHKRE

On-board Verification Procedures: Engine Parameter Checking
SR B H7E Engine Parameter Checking Methods:
W “RR ERsifiy”  Refer to*On-board Verification Procedures”
T IMO-ID % S 4L, 0L “ A HAZ S For the location marked with IMO-ID code,
please refer to*On-board Verification Procedures”

5. RIIER The Copy of NOx Emission Test Report:
AT A I EE R ER 103 Refer to the appendix




AREW RSP AR AL~ 5 IMO #500E  IMO Emission Certification For CCEC Marine Products

6. Y&mMiPl{ER: The engine information
B R AL HERT 5 The NOx calculation of parent engine.
AR IR E (D2) RIEEH  Emission test report(D2)

HL2 Model K19-DM

SEm MRS Engine NO. 41142551

7€ Th# Rating power 448kW

#i5E #3% Rating speed 1500r/min

BRI AN Fuel specification: GB 252 0#

Z Hydrogen % 12.66

B Sulfur % 0.17

2 Nitrogen % 0.02

&, Oxygen % 0.51

fix Carbon % 86.58

fifi7 Load % 100 75 50 25 10
5% Speed % 100 100 | 100 100 | 100
Ih# Power kW 4454 |336.3 |[2239 |112 44.6
KA JE 77 Atmospheric pressure kPa | 97.8 97.8 97.8 97.8 97.8
Iif:f;%r 2NN = 284 |272 |o17 |213 |278
W a/kg

: Ay, 8.7351 | 8:7351 | 8.7351 | 8.7351 | 8.7351
Intake air humidity

AAE 1E A #E g/kWh

Uncorrected spec.fuel consumption _
HESURE Exhaust temperature C 6654 |604.7 5481 4111 | 2792+
HAEE kPa
Exhaust back temperature
RENMLH KR C

Outlet water temperature

212 1216 |240 |257.7 |348.1[

9.65 6.26 3.15 1.33 1.1

77.8 754 725 69.3 66.4

ﬁi%}fgﬁfﬁeratus 653 |604 |828 |67 623
NOx(F Dry) ppm 12776 | 8755 5366 6270 |383.3
CO(F Dry) ppm 6316 |3781 4558 /862 |170.1
CO2(F Dry) % 9008 |78%2 7230 5561 |3.49
O2(F Dry) % 8.466 | 10050 | 10.936 | 13.096 | 15.834
HC(i# Wet) ppm 2227 |1582 1451 1404 |1445
_ i |
D2 5 NOX ELHHi NOx emission (D2) 77ig%W n |

IR AR A 771 gkWHhEEE SRS TE8aWn s = = =,
The result of emission for this engine i 7.7 % & s sssess e it 7.85 g/kW .h.
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7. RENYLEEE R HL A FE 2~ FFR i)
Indicators and Limits for Engine Family or Parent Engine
BRmIEE e E Fuel oil temperature: 32-43°C;
KREHLHKBEARET Maximum temperature of outlet water: 100°C;
WESZ R AHHEA R T Turbine Inlet Max Temperature: 700°C:
2B A IR N B RS B/ Maximum inlet depression of dirty air cleaner: 6.23kPa;
KEHLEB KHR B E Maximum exhaust back pressure: 10 kPa;
HRYA AR B ORI KIRE Aftercooler Inlet Max Temperature: 63C.
8. &M/FEMAIULEE Explanation to Spare Parts/Components
JE% Piston: % “0” B shallow"w"type
fil# Cylinder Head: 111 #&, 4 1/l one cylinder one head, 4 valves/cylinder
f1Z Liner: {3SHEE wet cylinder liner
RELEF Gasket: ## &: 2.01+0.08mm
(hkeHh Camshaft: 3. HESE 5 Wl A A 7E [B-— 1R (h e iy
Inlet/exhaust gas cam and injection cam locate at the same camshaft
528 Turbocharger: HOLSET
mEyH 2% Injector: PT(D) Z!Wimas PT(D) Type
PRIMZE Fuel Pump: PT(G)EIMMZER PT(G) Type
ZEAF Connecting-rod: & &#HE A Alloy forged molding

BAR LA EAZSERE R K19 BB Z &4 IMO S8
Details refer to the IMO ID List of K19 Family Engine Spare Parts & Components on
On-Board Verification Procedures.

¢

3
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HRAH

Intentionally left blank

HEE
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2010508106
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i B SERE P2,

On-board NOx Verification Procedures 2.

2019F0EEI0E

HEBCF

NOx Emission Handbook

11
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&

CCEC

i B SEREFR

On-board NOx Verification Procedures

L]

i L

T TERESE. =
[ LagEcgina
=3 i-.‘lll."."ﬁﬁliﬁ

BRI R SIE R A A
Chongqging Cummins Engine Co. Ltd.

13
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A Y=

Intentionally left blank
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e S ¥ A Engine Parameter Checking Methods

TYEE K Purpose: LSl S Sk a2 LUEEAS L 8 Syl & NO, HERU PR I 19
FEFF. AIXT LT &4 7#% L. Engine Parameter Checking Method is the
proceduresfor verifying the on-board NOX emission compliance, and the verification
can be performed by checking following parts:

® 53 Piston

fI3 Cylinder Head

fIE Liner

(454 h Camshaft

HE2: Turbocharger

2% Injector

PRIZR Fuel Pump

¥4 2% Aftercooler

IERRE Timing Code

JRELH Gasket

(50 i AR 7 B BIAZ 5E Verification for Camshaft Position

B MIAEERTTRIETEAE, 2WE A ENHES S M TITED, DU H b 0k
AP ER (B, B3, HENERTER ARG L) . B R—EEL, BB
ChFe LY R A R AN BERE B AR ) . BN AR L A AR X B A A B R T I UE Y
(AL F R B AR SN A 50 £ 1¥) e IEIN SRR 2 » Ve ™ 3R rE & B ¥ 38R E
AltE, EA—AIERACS 5 IER{EET——X R, #H ER S BT 82 — & 2 8
% 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 fg :

the convenience of routine communication, every timing code should be in consistent=i====tx

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

FERG B3 %0 5 1) K S R LUK 5 IE R A A e A R LA i E R ERT AR S S

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.

HERERIARIRS Checking Marks

20 NOx HE I EZE S 40 Main parameters relating to NO x:
IERT Timing. Wil IE /7 Injection Pressure. %7 Turbo Pressure. #EAIREE Air
Intake Temperature. #AE2=H 2 Combustion chamber shape. K4t Pressure ratio

M HER ) &R Components relating to NOx:
WV Ay Injector. JAIZR Fuel Pump. (h%tH Camshaft. K& 5 Cylinder Head. &%
Piston. 3&[E2% Turbocharger. 14 %% Aftercooler

#3E Note: HdEMRSEANIIELESS, BT, After the engine mode! has

been choosed, both the parameters and above components can not be changed
randomly.

15
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FZERAR) IMO SARCHLE The Location of the IMO ID on Each Components
(F 7= 5 B2 [8) (Attached with the product sketch)
VEZE (WRCAL TG ZE TN, ARBARCHUTEL . R, R BE BT, M
e & BFIBREIR], DARACRIRBRIE bR = An 10 7 B 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 47T
IMO ID

fI# Cylinder Head
(FRic A T4 55 b v i AT FLBR )

(marked on the top-surface and next to mandril hole)

IMO #%=1T

HIE Liner
(Fric i FELE T E) (marked on the top-surface)

524l Camshaft ‘1* .

(bR oz T %840 K Sk ) (marked on the bigger end of camshaft)
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¥ k48 Turbocharger
(PRic L F 18 IE 234448 1) (marked on the turbo nameplate)

IMO #%i2
IMO ID

WM ES Injector
(Prichr 758 2, 3 EHH B2 (Rl /ME R TH)

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

IMO #Ri2
IMO ID

PRIMZE Fuel Pump
(PRiCAL TR ZR 58 084 F A)(marked on the right lower corner of the nameplate)

IMO #xi2.
IMO ID

rhA 88 Aftercooler

PRICAL T 9 v 23838 B 7K D 3% T (marked on the non-outlet side of the core)

IMO #x:i2
IMO ID

IERARSHRE Timing Code IMO 4712
(fE R348 ) (marked on the engine nameplate)
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S ¥ic 5 Parameter Record Sheet

NS HE R ER ISR MRS BN . ENEFEERME. S
FLE B S ATA B0 S5 T HLNOHE R B B R R

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.

WRGEWMLE TURUE G R IABEE S, WA KRS SN %A SRS
T FRPH H B ID 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.

FEAERRE &VE H # Fric '
Modification Remark Date Marks

19
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D23 % 78 ¥ HE A K 3% 5 3.

NOx Emission Test Report of Cycle D2 3.

TR
CCRCEN . #5
SR EERT A
5 MypEnieid

= 2010FIEHIGE

HE BT

NOx Emission Handbook
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HRRHIASPAERAF
Chongqing Cummins Engine Co., Ltd.

S LR B B R
Engine type K19-DM Emission Test Report

0 LS 41142551
Engine No.:
ol
| =
5
\
Item Sign. X (File no.) C497-2
Compile TS 2010129 a3 :
it FETeT P B R AR BB R A F]
< : 20127 | Shanghai Hujiang Diesel Engine Emission Test
Verify Scie-Tech Co., Ltd
Approve
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4.

5.

6+

6.1,

6.2,

6.3.

6.4,

6.5+

H 3¢ (Content)

L6 12 %(Engine Information)
W% 2 $(Engine Family Information)
TRI6 T &Y 2815 B (Test Cell Information)
PRV 45 I (Fuel Characteristics)

RBE, B RE R S L RE S AL

(Ambient,Gaseous Emissions and Engine Test Data)
Fi 14 Appendix)
HE O B 3 (Emission measured data)

A IR 55 (Certificate of quality for fuel oil)

FRAUEF5(Gases certificates)

HER A T U HER #5 (Calibration of HI exhaust-gas analyzers)

AR T £ 32 (Gaseous emission data o be calculated)




SELHE RS 4R &
K19-DM Engine Emission test report

S5 FOR W31 45 Emissions Test Report NO. 1 L AL 2 $iEngine parameter (1/2)
Z2MYl Engine:
wiE ERBRAIEHIA R LA
Manufacturer Chongging Cummins Engine Co., Ltd.
%\mﬂ‘;éy K19-DM
£ngine type
SREARIR Family K19
Engine Family or Engine Group identification =
FIS 41142551
Serial number
SUEHR
‘Rated speed 1500 rpm
SEIhE V
- Rated power 448 kW
= AR
Ihlermediate speed P
= R M RS Nm
imum torque at intermediate speed
B IERACRS S
uel pump timing code
|lﬁ%’—ﬂﬁ£ﬂ?§i%u = B
tronic injection control [IYes No
7 =R IR RS = B
ariable injection timing CYes No
A AR IR R 3G R AR ya -
Variable turbocharger geometry OYes No
; 159 mm
159 mm
=IC AL e 13.9:1
inal compression ratio
SENE T HFEA RS 1 89 M
‘ean effective pressure, at rated power
SEDETRERSREES
. . 14.8 MPa
‘aximum cylinder pressure, at rated power
Ak EiteyAl #H: v & L7
linder number and configuration Number: 6 v In-line
~uxiliaries

25




HEJU W3R 25 Emissions test report NO. 1

L5 A1 5 $LEngine parameter (2/2)

ERELMH Specified ambient conditions:

B ANEKER

; 25 C
Maximum seawater temperature
BAHAERE (WMBR) (CRARNEE) ,

; . . ) 70 °C
Maximum charge air temperature, if applicable
ARG =A% 2 @
Cooling system spec. intermediate cooler Myes CINo
SRR N SH
«’Hﬂf’%,ﬁﬁ M R ER . One stage
Cooling system spec. charge air stages
Low/high temperature cooling system set points
B T
RSN e BA b U 408 mmH20
Maximum inlet depression
BRI 1020 mmHz0
Maximum exhaust back pressure
e S ISO-F-DMA
Fuel oil specification
3y 39.2 C

Fuel oil temperature

HBRW L B Emission test results:

IAKEEF Cycle

D2 _ -

HE{E NOy

7.71 o — | gkWh

REHRIA

Test identification

A% E/on a test bed

3 #7758 (8]
Date/time

2010-11-17

ARG Hb &
Test site/bench

Chonggqing Cummins Engine Co., Lid. P

RIS E Test number

1

Surveyor

BV/CCS

35 89 H RARIHY 3
Date and place of report

2010-12-9/HJ

BT
Signature

26




SR IR 25 Emissions test report NO.2

e AL 1E/28 23X Engine Family /Group Information (1/2)

SV S B (B

Engine Family /Engine Group Information (Common specifications)

BREEER Mg i
Combustion cycle [2stroke 4stroke
SEN R =5 7K

Cooling medium Ol air water
At NHERREZREEN A FRE

Cylinder configuration Required to be written, only if the exhaust cleaning devices are applied
=5 BR A
Method of aspiration pressure charged [[1 natural aspired
= R {E AR R B2 R EE TLE R
Fuel type to be used on board distillate  [ldistillate or heavy fuel [ dual
TRE FRRBE or R E
Combustion chamber Open chamber O divided chamber
TR "ERAE AR

Valve port configuration Cylinder head ] Cylinder wall

SERTHEE
Walve port size and number

2x ¢ 55mm (Inlet) , 2x ¢ 55mm (Exhaust)

TR AR

Fuel system type

Unit-injector

HAb¥ket: Miscellaneous features:

EEHE v =
Exhaust gas recirculation Clyes No
B S LAk yid g
Water injection /emulsion OYes No
S 0] v £
Air injection CYes No
ERARMAS 2 £
Charge cooling system Clyes No
TG v &
Exhaust after-treatment OYes No
ZREA AR

Exhaust after-treatment type

WEBA e e
Dual fuel Oyes No

27
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Be AL iR /48 = 5 Engine Family /Group Information (2/2)

SEMHUR/ASE (6 R BHHLAER)

Engine Family /Engine Group Information (Selection of Parent Engine for test bed test)

JB/ 48 KPR IR
Family/Group Identification

Family K19

K7 R
Methed of pressure charging

Pulsating system

HRRNARL
Charge air cooling system

Water cooled

EFERN CRAFFE2E)

Criteria of the selection of Parent Engine

1% FINOXHE I

Hightest NOx emission value

SETHIEY <G K1
Engine Type/Number of cylinder
ENRR O RKBE D E W =
Max. rated power per cylinder 1
WL FE R r/min 1500
Rated speed
eI TE 1T AR5 s
Fuel pump timing code
prii=3: NS FiCh N
Selection parent engine e e
¥ EIZERN D2
Test cycle(s)
SmALR AL/ RIS
Engine Type/Number of cylinder
AL R 85 KA E D) 2 kW
Max. rated power per cylinder
WUE F R r/min
Rated speed
W54 M (E A AR AS
Fuel pump timing code
WEFRHI BRI
Selection parent engine
RGBT
Test cycle(s)
SRR/ RELEK
Engine Type/Number of cylinder
AV BRI KEIE T3 kW
Max. rated power per cylinder
HIE 1/min
Rated speed
M5 7 T B A5
Fuel pump timing code
IEFERIEREIAL
Selection parent engine
R JEER
Test cycle(s)
28




FETAE I 3R 45 Emissions test report NO.3

R B  £ (X 38 1% B Test Cell Information (1/2)

#5% Exhaust pipe
=%
Diameter ®125 mm
KK
- 25m

, pia &
Insulation OYes No
EREME -1

robe location

1.6 m from engine outlet

W EY3% Measurement equipment

K ECalibration

N . M= 7EE
e | KA k R BE
Manufacturer [ Model Me?:;ireens'!ent }'Sﬂiuﬂ_f_{ Wgﬁ?% Deviation of
1 pan ga ne. calibration
74X Analyser
Ox % .
x Analyser CAl 4008 3000 ppm 2470 ppm -0.54%
ST :
=0 Analyser CAl 300 2000 ppm 1822 ppm -0.52%
--. i CAI 300 10% 8.97% 1.51%
2 Analyser
O: AT :
- Analyser CAl 300 25% 23.27% 0.12%
SR :
< Analyser CAl 3008 1000 ppm 906 ppm(c1) -0.60%
=E CAMA | CW-850 _
A 5E CAMA | CW-850
orque (Luoyang) | FST-2C 0~5400Nm —

E (&)

Sower, (if applicable)

s

uel flow

Shanghai
Tongyuan

TOCEIL
CMFDO020

07200kg/h

<0.40%

THRE
Air flow

[

haust flow

ﬁE{ Temperaturés

SSERSHKHEDRE SIC WZPK .
Llharge air Coolantinlet| Chongqing [ Pt100 0~350°C Il Grade
SR SIC | WRGKK 10~800°C — Il Grade
thaust gas Chonggqing K




FEHUH 3R 45 Emissions testreport  NO.3

I JU £ (% 28 % B Test Cell Information (2/2)

Ay /:_-\\ .
LR Chongaing |~ 51409 0~250°C — 0.30%
Inlet air Sichuan
HREE ChangZnou | 1402 0~3001C — 1.5 Grade
Charge air wanjie
PRYNEE SIC WZPK s ) _
Fuel Chonggqing Pt100 0~300C Il Grade
J£71 Pressures
=3k
HUH Modus 1 +20 14p 0~25kPa = 1%
Exhaust gas Instruments,
B wuxi special |y 0~3bar — 2.5 Grade
Charge air instrument
=
KT . Delta OHM | HD2001 60~110kPa — +0.5mbar
Atmospheric
ZYRJE ) Vapour pressure
HEED |
intake air
W Humidity
Y=
UL Delta OHM | HD2001 5~98%RH = +2 5%RH
Intake air
HE U 4% 5 Emissions testreport NO.4 PR 3% # Fuel Characteristics (1/1)
RS Fuel type
BR$5 1% Fuel properties: #A i EL ¥ 71 F7Fuel elemental:
B ISO3675 853.2(15°C) kg/m® * 86.58 %
Density ) Carbon ' :
i o 2 = o &'
Viscosity ISO3104 2.240(40°C) mm</s Hydrogen 1266 % ——t
K5 [SO3733 <005 %VNV £ 0.02 %
Water Nrtrogen
- = 0.51 %
= = 0.17 %
LHVEU 42.282 kJ/g




BB IR &
Emissions test report-D2 NO.5

FAS, IR TR R AL R

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

S -
I;hof;e?lﬁ%irque 0 100 7 50 25 10

] %
:&id 100 100 100 100 100
T U TR

. ’) . . . -

Time at beginning of mode 11:02 11:27 11:50 12:11 12:36
iR EIE  Ambient Data
REES kPa
Atmospheric pressure 97.8 97.8 97. 8 97. 8 97.8
==y n
ZHEE C _ g I N )
Intake air temperature 28.4 27.2 27.7 27.3 27.8
I /k
intaxlj(%izr humidity 9g 8. 7351 8. 7351 8. 7351 8.7351 8. 7361
HENEE (FERNEE RH) %
‘Relative hunidity (RH) of intake air* | 5*8 | 848 84.8 84.8 84.8
HIER T C
Air temperature at RH sensor * 14 14 14 14 14
SRS
:eg:tirﬁdifn corameter fa | 1-03%9 | 1.0298 | 1.0323 | 1.0303 | 1.0329
RS HR R Gaseous Emissions Date
NOx m
NOXx ?offctntration dry & 1277.6 | 875.5 536. 6 627.0 383. 3
CO R —
co ?fimraﬁon ay | esue | a1 | 4559 | 6.2 | 1701
CO: & o
1002 g‘(fj;mration dry ° 9.008 | 7.899 | 7.230 | 5.561 | 3.496
0 % %,
|0, g(OEZZntration dry ° 8. 466 10. 050 10. 936 13. 096 15. 834
HC WKz m , ]
HC Cor}rizcentration wet PP 222.7 154.2 145. 1 140. 4 144.5
NO, /T EAH : -
.INC'X humidity correction factor, k hd 0. 9884 0. 9995 0. 9926 0.9785 0. 9867
TR E R 5L
Dry/wet correction factor, k wr 0.9223 0.9307 0. 9357 0. 9488 0. 9653
NOX /7 B/ B kg/h
NOx }fiﬁfw g 4.32 2.63 1.29 1. 05 0. 55
CO & kg/h
coO }mﬁaiﬁl%w g 1. 32 0. 69 0. 67 0.09 0. 15
CO: Fifay ka/h
coz fiﬁ%w ° 295 227 168 91 49
O: Fihry ki
0: }famsﬁl%w on 201 210 185 155 160
HC ik kg
HC f::ﬁl%w S 0. 25 0.15 0.11 0.08 0.07
NOx ¥/ /KW.h
NOXx iilfcific g 9.70 7.83 5.78 9. 33 12. 33

* As applicabe
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AL IR S A, BAHEBEOE R AL RE S 5

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

P-4 [¢)
AENHAE % 100 75 50 25 10
Power/Torque

3 0
o % 100 100 100 100 100
Speed
JHgRIE 11:02 | 11:27 | 11:80 | 12:11 | 12:36
Time at beginning of mode
¥EBEZ 3 Engine Data
i Mt 1409 1500 1500 1500 1501
Speed
HB)ThE kW
Auxiliary power
T 2%
an kW 445. 4 336. 3 223.9 112 44. 6
Power
EEERIES kPa
Mean effective pressure
HESE ) mm
Fuel rack
ABEMMERE — gkWh | 9y 216 240 | 257.7 | 348.1
Uncorrected spec. fuel consumption
Mk ey B
AR KON 1 gg a2 | 72.64 | 53.74 | 28.86 | 15.53
Fuel flow
TERE kg/h - ‘
Air flow 2245 1966 1583 1103 é 934
HA A kgh | . .8
Extraust TOWAD mov ) 2339 2039 1637 1132 950
HRES 'C
Exhaust temperature 665. 4 604. 7 546. 1 411.1 279. 2
HREE kPa
Exhaust bk sressirs 9. 65 6. 26 3.15 1. 33 1.1
FRHAKEDEE T
Charge air coolant temperature in S 2 60.1 62.8 66.7 62.3
R HKEOBEE  C
Charge air coolant temperature out s 75. 4 72.5 69. 3 66. 4
HRRE 'C )
Charge air temperature 70. 1 63 63. 9 66. 6 62.1
PREEE%E T f
Charge air reference temperature ! 64 - 0u 63
HFREAD bar
Charge air pressure 1.942 1. 427 0. 941 0. 343 0. 147
RV VL L C ]
Fuel oil temperature o ldn 9 39 38. 7
* As applicabe
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Test Cycle: D2

Shanghai Hujiang Diesel Engine Emission Test Scie-tech. Co., Ltd

Emission Test Report

Engine type: K19-DM

Engine No.: 41142551

Place: Chongging Cummins Engine Co., Ltd.
Chongging

Date: 2010-11-17

Tested by: ’73/422@”3,//@‘//\/7

Surveyor: .(/(SP’\'\@”B /luf‘(’ 20 0 ![.37
8/
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Test Cycle: D2

Partl. ZERO and SPAN check reord:

ITEM HC NO CO2 CO 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
BEFORE
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 24723 8.905 1808.5 20.838 11:15
. . - 0.14 0.03
DEV. % ZERO 0.21 0.02 0.80
SPAN 0.56 0.17 -1.21 0.11 0.03
BEFORE ZERO -2.8 24 0.013 4.9 -0.022
SPAN 892.3 2465.8 9.026 1811.5 | 20.780 12:33
AFTER ZERO -2.4 -0.9 0.003 4.9 -0.026
SPAN 892.1 2465.2 9.029 1811.5 20.854 12:48
DEV. % ZERO 0.04 -0.13 -0.11 0.00 -0.02
SPAN -0.02 -0.02 0.03 0.00 0.36

Part {l. Emission measurement result:
Emission data - avarage for last 3 min.

Time*)
Test no. (hh:mm) HC NOx CO2 CcO 02
_ppm ppm % ppm %
T4-100% 11:02 2227 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 1701 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




422 (No.) SH-QY100162-1

B R

Inspection Report

FE i 24 R 22 i
Sample Name: diesel oil

ey P 0"

Sample sort:

/_\ N
K925 - %3
Inspection sort: commission

TFLHAT T 5B I A A FRAANE]

Client: Chongging Cummins Engine Company Ltd.

N SRV, 75 A A AT = =
FHEEZFZREAERNEAE R A A
FEYR S RGBS SMEERERERMREA L (L
RERLEASHEE ) RRBEERMEL (L)

Shanghai saifu Fuel Inspection and Test Co.,Ltd.

Hifb: BB AP RE 1143 % 5 4% BR4R(P.C): 201206
Add:F5,No.1143 JinHu Road Shanghai 201206,P.R.china.

fEE (Fax): 021-58990966 F2iE(Tel): 021-58993211
PLE (http): www.fuel-lab.com B FE#8(E-mail): sif@ fuel-lab.com




482 (No.): SH-OY100162-1 it 2 T, & 1 Ti(pagel)

S E T LT or)igiiflio
HR 8 5 SH-QY100162 HRANER 1 sample sent by £ :
Sample No. Sample source client /
FEGIE (mD 2000 FERARAS REE B
Sample amount(m}) Sample form deep clarity liquid

ERENFRSNGRL it B A 2010.11.23
HUREHI S [RitabRs s Sampling Date
Sampling Address ~ |Laboratory Chongqing Cumming %ﬁ %%&(ﬂ /
Engine Company Lid. S .
ampling amount
L2
Eﬂ.ﬁ A / BX A A 2 f:
Sampling person linkman
A=k s H
RFFE ] 2010.11.30 i 36 H 38 2010.12.02
Sample Arriving Date Inspect Date

FEREAHESNTIRATEIT, X 0" 5EmsiThREg, MIFEERF - -
B, (UIRPHRIEAE. '

Commlsslom,d by Chongging Cummins Engine Company Ltd.,we have '
inspected the 0% diesel oil, only test data is prov1ded as. requlred b} cllent

TR TR S

Inspect Results

£ - B RES RRRIRE GBIT476-2008 , GB/T19227-2008 A4
e M. A B EMTESSE, RTIEIRMERE,

remark E.@%%ﬁ%*%%%g#wmmm?,mﬁ 15 SH-QY100162 fEE-

=
Statement
MEREWMATFIL, W TRRZBRTBRARY, SR RERNEE, RETAF2aRER
TEMELR THEFRA. TN MEAZFIN SRECTERN O RHAT: REREEAE
PHFERE, AEHSEHN.

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 report is only responsible for the sample tested
Without the permission of our company on paper, a partial copy will not be allowed.

HFEN TN WEA: D oo~
Lister % % ﬂ\ Inspecm Approve pe o ﬂ $

HHE: =Fef . F1. :
Date 2NN ¢ Date )17”.7"’3 Date St n3
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455 (No.): SH-QY100162-1 S 2 T, % 2 Ti(page?)
55 1307 B R B4 R | RR7E
No Test Items | Test Value | Test methods
1 TK4 Water Content YoErat | <0.05 1SO 3733-1999
2 Koy Ash Content Yumzen i <0.01 1SO 6245-2001
. ] : o/ | .
3 10%35 2 1R T Carbon rcsvldue in 10% Semmane <> 0,16 ISO 10370-1993
residue
|
BIE Gross calorific value Mikg | 45.142
4 : ASTM 240-2009
e Net calorific value Mlkg 42.282
FRE (200C) Density at 20C kg/m™ | 849.8
5 ISO 3675-1998
HE (15T) Density at 15°C keg/m’ 853.2
6 ZENFEE(40°C)  Kinematic Viscosity at 40°C mm7s | 2240 ISO 3104-19%4
7 | W& (R Flash point (closed) e | 560 | 1502719-20p0 e
8 MesE Sulfur content YomEst 0.17 ISO 8754-2003
9 RWAYSIELE Cetane index J 45 1SO 4264-2007
WEE Carbon content Sems=w, 8638
aEE Hydrogen content amzer l 12.66
0 GB/T476-2008
GB/T19227-2008
e E Oxygen content Yaagse 0.51
A E Nitrogen content fazges 0.02
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6.3. Gases certificates

| 1% (Omit)




6.4. Calibratior

s analyzers

B% (Omit)




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 Coefiicient
H W e 12. 66 oy 0. 001586
C W pEr 86. 58 Sco 0. 000966
0 W kps 0.51 ¥ep; 0. 001517
S W GAM 0.17 g2 0.001103
N W pEL 0.02 P 0. 000479
UNIT | LOAD% 100 75 30 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 q mf 94, 42 72.64 53.74 28. 86 15.53
kPa |Amb pres. 97.8 97.8 g97.8 97.8 97.8
°%C | Tsca,ref. 71 69 67 85 63
N | Ban 28. 4 27.2 27.7 27. 3 27.8
% | Air temp. 14 14 14 14 14
% | Air hum. 84. 8 818 24 8 24,8 84.8
bar Psca 1. 94 1.43 0.%4 0. 34 0.15
kPa(abs) | Psca 292. 0 240.5 191.8 132.1 112.5
’c Tsca 70. 1 63 £3.9 66. 6 62. 1
°c Ts-w 65.3 60. 1 &2 8 66. 7 62.3
ppm HCW 222.7 154. 2 1851 140. 4 144. 5
ppm | NOxD | 1277.6 75.5 335.6 627.0 383.3
% CO,D 9. 008 7.899 7.230 5. 561 3. 496
ppm COD 631.6 378. 1 £5.9 B6. 2 170.1
% 0,D 8. 466 10. 050 10335 13. 096 15. 834




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
K, 0.0139 0. 0139 0. 0139 0.0139 0.0139
Kyor2 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 ha 0. 9884 0. 9995 0. 9926 0.9785 0. 9867
Fr -0.7001 | -0.7001 | -0.7001 | -0.7001 | -0.7001
fe 4. 9321 4.3108 3. 9504 3. 0224 1. 9034
kg/h G marw 2245 1966 1583 1103 934
kg/h G mew 2339 2039 1637 1132 950
kg/h | govor 4.32 2. 63 1.29 1. 05 0. 55
kg/h G mco 1.32 0. 69 0. 67 0. 09 0.15
kgh | gmco 295 227 168 91 49
kg/h o2 201 210 185 155 160
kg/h g mic 0. 25 0.15 0.11 0.08 0.07
g/kWh | NO, 9. 70 7.83 5.78 9.33 12. 33
o/kWh ISO NOy AMBIENT RESULT 7.71
gkWh | CO 2. 955 2. 061 3.013 0. 798 3.379
@/kWh MEASURED CO RESULT 9. 985
gkWh | CO, 661.9 676. 2 750. 2 809. 3 1090. 5
g/kWh MEASURED CO, RESULT 7928. 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




. BERTEILIEHEX AL A EEE100S Add:No.100, Lihuan South Road, LiangJiang New Area, Chongqing
if: 400 810 5252 (fR&E#Hsk) Phone:400 810 5252 (Service Hotline)
400 889 9990 (= &F%&1H) 400 889 9990 (Product Consulting)
. 401123 P.C:401123

IR FiH Copyright

FFMROFEHR, VR E

This Manual May Change Without Notice




