‘:F' ﬂﬂ‘é&}i iE 4% 5 /Certificate No.
CHINA CLASSIFICATION SOCIETY CQ24PPS00101_15

At R e E$
CERTIFICATE OF MARINE PRODUCT
EWIAEARFT S A BLRITRY, FEAEREWTENER,

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.

AR R HL SR ML

Product Diesel Engine for Generator Set

g7 HER R REVLA R A ]
Applicant Chongging Cummins Engine Co., Ltd.

Wl HKREEA T R BT IR A 5
Manufacturer _Chongging Cummins Engine Co, Ltd.
T LR T S AT IR A

Purchaser Shanghai Cummins Trade Co., Ltd.

E 46t #t S /Approval No. of Drawings CQ10A00044

WA UE-f3 5 /Certificate No. of Approval CQ22PTAO0003 05 Wt hn#RE Notations Z&/Nil.
BT

Intended for _[WBRALATIENE/ International sea~going shib .
e

Serial No. 41361494

Pt i krdE/Product Inspection Standard

LA EfER CGRIUEMAZITEY (2023) AHBHESE HIMBEE
Chapter 9, Part Three of China Classification Society Rules for Classification of Sea-Going Steel Ships 2023 and its Change Notices

251 /Remarks

AROFZT M LAY, ([EAK TR S RS FRRET R RIL™ & LA .

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.

KELAFH S /CPL No. : 3456

ERF{AE/Time Code: GY

MMZE RS /Part No.ot PT Pump: LPOS

WS a5 L5 /Part No. of Injector: 3087587

WHZEEMALA T S R AV, AR/ BLHEAT TN R 35 S b0 fi iR 38 .

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

WS AL TR RS R LA, FOM R EUE R A A AL A A -

If intended for emergency diesel generator set, the engine should be remodeled and confirmed by CCS.
AAE PR FIEINEESCREIAZIIMO Tier 11THENERZ AT, FBREIMOMUERI TR ZINO Tier IIIHHRBRMXIKA{E
Ptl'ﬁ':ﬁgﬁﬁi{/Marking_

{51 & /Position ; EE;%%W—J: / On the nameplate of the product
FraEfEal E!ﬂ;’qE]*“:}:
\ . bR / CCS steel stam
Type of Marking I ES &l
RIEAS  20244£02H29H KA % )
Date of issue . _Feb. 29, 2024 Surveyo J .iao Yunliang Bl
I s iggag

AT BRE P RMA MGG R . AT REEE Sk, WA EBTy— Rk, 2415 T A — YA A 5T
Mo AEBTOEER . (ERAA AR RAHR R VAT S B S RE o A796 KI5 2T FEAS 0 STy B iang . 37 Elpg R B HLIDE M,
This Certificate is issucd pursuant to the Rulcs of the Socicty and retated regulation. When the certificate consists of mord than onc page, all pages of the certificate
are taken as a whole and are used simultancously. No cerlificate page is valid without bearing the stamp of the Socicty and no copied form of the certificate is
regarded as valid. Any part of the certificate is not to be extracted or abridged by any unit or individual in any form. Relateypartics who are doubted about the
authenticity of the centificate may inquire of the Society or its olfices.
Form No: PO1. 108575 A /Contact Us. W27 75 R 3/See official web site of the Society (htip://www.ccs.org.cn) UTN: P024-08706287
251 V1 JL2 1 /Page 1 of 2




iE %5 /Certificate No. CQ24PPS00101_15

21 /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 III emission requirements before SCR is installed and the products meet the IMO Tier I1I

emission requirements.

7= imA4l/Product Description
e Hl S nhibl/Diesel Engine for Generator Set (M0001)

FBr/Name A& (i) /Value {3T/Unit

T /Type K19-DM

$it/Quantity 1 & /Set

HETNFE /Rated Power 485 kW

Wise #6i# /Rated speed 1800 r/min

ST HH /No. of cylinder 6

SELH4%2/Cylinder bore 159 =

W EAITHE/Piston stroke 159 mm

BT ZE (110%) /Overload output 533 kW
(110%)

AT #%8 /Overload speed 1800 r/min

#tillif H#8/Date of manufacture 2024. 1

o [E AR A FL R S 4

CCS Chongqing Branch
! sokkk RIETI5E/ Bnd of Textsksk

3L 2 Vi / Page 2 of 2
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Form:

[ B A -

CHINA CLASSIFICATION SOCIETY

G 5

CQ24PPS00102_15

No.
SEmBLE BBy 1k B S5 HAE
ENGINE INTERNATIONAL
AIR POLLUTION PREVENTION CERTIFICATE
(EIAPP)

ARAE A RARYE E PR BT L AARIE AS e A73/78 (LUTFRIFRAL)) KBITI199TH0E BrIlE, &
Hate ARFERIE BURZAL, P E AR A
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

SIS TR RIS 22 7

Engine manufacturer: Chongging Cummins Engine Co., Ltd.

SR B
Model number: K19-DM

SN S

Serial number: 41361494

IR EFR
Test cycle(s): D2

BUETHZE (kW) FO¥EE (RPM) -
Rated Power(kW) And Speed(RPM):  485@1800

%{EE *}LI‘AET% g
Engine Approval Number: C€Q10T00039_04

ZRER:

THIS IS TO CERTIFY:

1. R Sem Bl 2 4% I8 B 2 L0 BRIV SR A2 2 ST 1 R A SR L B AL P HE I 1 S AR
0} (2008) » BOERHEAT T AR IEAR S, 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

2y BTARUEARIR RN, SeTmpLIEME b 284N/ BUE H 2 AT Z ML 3B 4F . AL L BOR R B 58
ERFENLMNIVIZE 135 KEFHE .



é -
&ﬁf CQ24PPS00102_15

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,

FEZBUF AT 2B AEAR_E IR A A LB VI 2852 A8 B SZAQ I0 (0 SR ML K AN i 19
AAEA R 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.

FAEHh

issued at  CCS Chongging Branch
-and=p:

3 Feb. 29, 2024

issued on

UTN:P024-84514209




Form:

3. crass

T B AF A& A
CHINA CLASSIFICATION SOCIETY

%=
No. CQ24PPS00102_15

Seuh AL BRBl Lk 22 S35 FAE 5 R B4
Supplement to Engine International
Air Pollution Prevention Certificate

git, BARREREEHTHEILR
RECORD OF CONSTRUCTION,TECHNICAL FILE AND MEANS OF VERIFICATION

7F/ Notes:
| ZRE 3% K H BRI K A Bt FEIAPPIEH 2 &, EIAPPIL-F M 4B 1% S AL 38 A5 F &
It B BB R AR A7 AE A L o

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 RRMSCF N ED NI VECEAYERF P —F, WA ZIEENE T ES,
WTE R A WA — BT, N LLZE ES 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 BRAFYICHES, AIUFKIRFRRIELLMMVIKERK, SRR RS
LT SR RIEEBITHINOXBIR N (2008) HISEHI 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 5evr A1 35 4

Particulars of the engine

HRRBEIINUA ShBLATTR 23 7
L1 &) B FRAn bk KT LR RALSR R 1005

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

1.2 LeybplmiE S [

Place of engine build _As above

1.3 L&yl H 3

Date of engine build 2024/1/25

1.4 BIIARIERIGH &S dpkeniR sl w7

Place of pre-certification survey Chongging Cummins Engine Company Limited

1.5 BTHAGER K B 3

Date of pre-certification survey 2024/1/25

1.6 HlasBARAS

Engine type and model number e




é )

No. CQ24PPS00102_15

17 HLFS
Engine serial number 41361494

18 BEF, FEMHUE TARIR X RSN | WERERL || SAGL 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 B ERSIM LR/ S8 AL ZH B 41 -
Individual Engine or Engine Family / Engine Group details:
1.9.1 S&mALIATT 5
Approval reference: €Q10T00039_04
192 BEIHE (kW) RFHE (RPM) BIJRMEHTEE 448@1500
Rated power (kW) and rated speed (rpm) values or ranges:
1.9.3 RIGHEIA
Test cycle(s) : D2
1.9.4 BFRIHL B0 MR KA
Parent Engine(s) test fuel oil specification : 0#

1.9.5 EAMHEBIRE], 25 134 % (g/kWh)

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

7.85
1.9.6 REIHINOxHEBE (g/kWh)
Parent Engine(s) emission value (g/kWh):
7.71

2 BARREBHEE
Particulars of the Technical File

NOxHL AT 5625 R 1 AR R ZEIAPPUE B R EEA LIRSy, Tl — ELERES LB
MR A i HE AR AR IETEMD 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 HARRBFRASHHES 4915318 Rev.00/CQ24PPS00102_15

Technical File identification/approval number
22 HORFEEHAEH

Technical File approval date

3 M ENOXIGUERE FFRIBEA B3

Specifications for the onboard NOx verification procedures
NOxHE AR 5563 F 3R M ENOXIIERE - (K15 A Ut W REIAPPUE F O E B A AL 5, FL A
U2 A Bl SR AL AR AN 15 5 i IR A R AE AT L.
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

Feb. 29,2024

22846489
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= : FTRINRIE: 400-6 99
ﬁﬂﬂggﬁ 41361494 géw:ﬁmm 10859;38721105

oL, K190
T soa0s26

00095741

m 2024.01.21

*jtb:  Made In China SR
rigin: i

KRR R AU FRLQF
Chonggqin gC umming Engine Co . Ltd.

14 Hotline: +86 4008898990 S‘J iR E_iﬁﬂi ﬂ@

S X FREAHT SR 4L

=R AL
u|n -
CHONGQING CUMMINS DIESEL ENGINE

CERTIFICATE

— -.

Vb
AT -

5 X FREA T & ah L F BR 24 S HlliE

MADE IN CHONGQING CUMMINS ENGINE COMPANY LTD




AR IR EZ B
PRODUCT BASIC SPECIFICATION & MAIN COMPONENTS

ZNRS 41361494 EFETS S040424
Engine SN Shop Order
g ARG M WX pYpAE, BN
Engine Model Type
fEmmxmiEmm 159X 159  H&(L) 19
Bore X Stroke Displacement
% HHLIh R WE T ZERated Power 485 kW
Engine Power _@1800 r/min

A A & Over load Power 533 kW

@1800 r/min

Ty H232359174
Turbocharger SN
R S 515230

Fuel Pump SN

B RAE RS
Epeps Code

kRS ~¢
Cylinder Block SN AB238

R R

Inspector &4 /ﬁ«’%\

T RE&E
Plant Quality Manager

PR { TN |
General Manager Y

e

.



F<FH B

PACKING LIST

A 2024°F1 H27H

Packing Date

EE (kg) 2450

Gross Weight

BHEES:

Each Package Includes
S MM —A
Diesel Engine One Unit

SEmMAL mAIE =1

Diesel Engine Certificate One Copy
BEANLIE B —
Attached Documents & Parts List One Copy

BIRMT AR/ AR REBESBIERS/ AV EI AR
Please Scan The Barcode / The QR Code Below To Get Certificate No/ Attached Literatures

BBERS BEL A

Bt&IER/KS: CCEC 00095747 Rev: 05




G

CCEC

Ambient Temp.

REPLH T RBREE T xa) -2e
ENGINE TEST DATA LOG

BERHEALTRKENAIRAE CCEC

Humidity

Atmospheric Pressure

IGEE 187°C KA JE}799.7 kPa
jin §

S50 IR [8] 2024-01-25 10:48:16

Test Date

ABXHEE 254 %
Zi!

& - wH =~z TEA] Yy
wnrE| EUEYS $040424 " 41361494
s " TS
. [ — ’}'_JJ’:— a1t 7K =)
E‘\r/:;‘:e Er’éfﬁz}lm djel K19-DM Fuel Pump EP08
Code
Parameter
- A
T E| =¥ KU ‘emperature controlled ('C)
. Actual [ HUA - B K e
Item Unit kil . .
Value | Lube. Fuel Water | Water Air
I _ 0§l ! inlet | outlet [ intake
Y4 Sl)e‘e;[ r/min 1800
E o ki 538
N ﬁPo%orL
ST
g fuel Consumption kg/h 15
n Boost Pressure a
EHMR)] 88 | 22 27 78 25
e Main Lube. oil kPa 452
TS
. Tl e Jy
P AL Piston Cooling kPa 425
¢ Pres;}lu‘e
r AESL
J 1.70
f T [Smo;gf‘f FSN
iy 3 e =
Evil -
o ff Blow-hy Pa 354
r
m p2a
i 180
a N Spee r/min 800 }
N Re e kW 491 |
¢ i
A T
€ Fuel Consumption ke/h 104
FEilmth Ty
T i Main Lube.oil kPa 450
Pressure
e AR L P, .
S Blow-by a
t
IN
% T i
lligh l(ll%peed /min 1835
& A .
Low Tdle Speed r/min 749
S 7
Lub. 0il Pressure at kPa 245
T Low Idle — —
SERI | R4 e S 38
EE: DalrEﬂe 11:23:42 ?;j;tmcﬁf CORCATRO-TOO iﬁ?fr Jiang Xy
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CCEC862F02
A R &

Customer Instructions

LRSI HTHNESTMNRERE, SRRGERINE, Yigesl
BRAINIE T BT HR.

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. EEREZIE, HARRERSHIE SaERRRRFM) ¥

BEHLIE F30 . MRAFRAEERFITRIVNES. ERMRSE,
LB ARERRIENMNRE. RIFNEFMENREKNERF®.
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.

SVERRPH AN ARIRME RN ERS, #£15158400-889-
9990,

AR RESEAMMESET,

Chongging 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 ).

ERRPEMEZSNERLT

IIEMEH: BETDEMRKEERBE100S (400031)
L E M BEXRTHILXILIAEE1005 (401123 )
g i%: +86-23-65335888

& ®: +86-23-65315379

# . +86-4008899990

B #iE: 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:+86-4008899990

Http://www.cummins-cq.com




ﬁ | K19 jk (D2) AEFALEmH
K19 Family (D2) Marine Engine

R G HLNOX HER 5 it

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

CCEC

5 X REART & 2041 H PR 2 S

CHONGQING CUMMINS ENGINE COMPANY Ltd.




&

CCEC

K19 & (D2) FiASEMIpLAR 2Bl NOx HEE(F i
NOx Emission Handbook of K19 Family(D2) Member Marine Engine

T
B, E

CCHCHLE T, %
i

2010F 08 F10H

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

B4:S Part NO.: 4915318
&5 Version : 00
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H 3 Index

1. $ARZEH Technical Files 1
2. MEESERER
On-board NOx Verification Procedures 11

3. D2 WIREAHBURILIRE

NOx Emission Test Report of Cycle D2 21
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BIRERYRSIPLG RATAERE~ % IMO HEGALE  IMO Emission Certification For CCEC Marine Products

FARESH.

Technical Files 1.

e i

NOx Emission Handbook




BREAHREHERATHEM S IMO H0AE  IMO Emission Certification For CCEC Marine Products
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FRRERE RSN R A TASE & IMO HEBGAIE  IMO Emission Certification For CCEC Marine Products

&

CCEC

HARRE

Technical Files

RENFLE Engine Family: K19(D2)

LKL Member Engine: K19-DM

A AYUFSS Member Engine Serial Number: WMW?}‘

| mis=osE e

Chonggqing Cl igine Co. Ltd.

“a| Prepared: 7k E @& Zhang Yuxia ¥ 4#Proofread: Z= 1% Li Wei

#H# Audited: 3 ¥ Liang Tao L #E Approved: % %% Luo zhihong
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R RE B M R ST R B AR 72 B IMO HETBLGE

1. 55 NOHBR R FH AR e MIETE

Settings and Operating Values for NOx Emission-related Engine Components
® I KIEKE S Maximum cylinder pressure

H#E L Compression ratio

i E8 Injectors

fh¥¢4h Camshaft

BRI = Combustion chamber

e IEMALS Timing code

i G RESURIE Inlet temperature

IMO Emission Certification For CCEC Marine Products

N ee 00000

T HRAE 358 AR BV B ot Ao R S R )
Components Option and Adjustable Scope (Identification of the full
range of the allowable adjustments or alternatives for engine components)

BN R SIHEERIE R AT R B T B SRR — kR, A

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. WAL REZ2# Engine Performance Data

REIHLALE Model

K19-DM

KEIHLAE Application

A HR &AL Auxiliary

Hli& P Manufacturer

KRR HRBIHATR 7 (CCEC)

MisEh# Rated power

358~507kW

BEsEE Rated speed

1500~1800r/min

Uil HEP) 730 Cylinder configuration

EHA In-line

7H# Combustion cycle

4 phFE 4 stroke

RS2 Combustion chamber

X Open chamber

B R E Maximum cylinder pressure

11.4~14.5 Mpa

P4 X 77 Mean effective pressure

1491~1886 kPa

R4 Compression ratio

13.8~13.9:1

3“7 3 Method of aspiration

JREA RS )L Pressure charged

B A E Valve port configuration

5rz (2 i# 2 £F) Above cylinder head

WH &Y Charge air cooling system

K (- 22 (74 1) Water(one stage)

WH RG W E M
Temp. setting of cooling system

83°C

BEMLACE Auxiliaries # No
HFE 5T Electronic injection F No
JE S 1EFF Exhaust gas recirculation | & No
22/ (S Ar injection 7 No
] AR WA R A
Variable injection timing % No
K B LA T 5 = No
Water injection/emulsion

HS E 438 Exhaust after-treatment % No
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R I B R B AT TR =) A 2250 IMO HEGAGE. IMO Emission Certification For CCEC Marine Products

A E Rk Specified Ambient Conditions:

H v 2R B KK IR BE Aftercooler Inlet Max Temperature: 63°C

B2 R 1B LB Turbine Inlet Max Temperature: 700°C

FWiRA W TIEAE Thermostat Set Points: 83C

BOAHEAUE R Maximum Exhaust Back Pressure: 10kPa

A PR BRI B K BEAURE /1 Maximum inlet depression of dirty air cleaner: 6.23kPa
fifs B4 B B4R Fuel Specification: 0 55450 #0 diesel oil (GB252-2000)

T m AL Lubricating Oil Specification: API4»3% CF4 2% %54 15W40 (APl CF-4)15W40
Ll Ti& Application: fRA&IHL Auxiliary

4./ ELEMHL NOX LB B : SR

On-board Verification Procedures: Engine Parameter Checking
SR & Engine Parameter Checking Methods:
W “AF EiZsefRFy " Refer to*On-board Verification Procedures”
T IMO-ID #i 5 RIGLE, W“ft ERZSLREF” For the location marked with IMO-ID code,
please refer to"On-board Verification Procedures”

5. I T The Copy of NOx Emission Test Report:
WHERCF M B B R HERGR R 10 % Refer to the appendix




BREALTREINE R AT A S IMO #EBGAIE  IMO Emission Certification For CCEC Marine Products

6. SEMHLER: The engine information

FRHLRHER T The NOx calculation of parent engine.

Hoietk s (D2) HKIEHM  Emission test report(D2)

HLE Model K19-DM
S b4 S Engine NO. 41142551 |
#5E Th# Rating power 448kW J
A2 %5 % Rating speed 1500r/min |
PRI FAE Fuel specification: GB 252 0# }
& Hydrogen % 12.66 J
Bi Sulfur % 0.17 B
% Nitrogen % 0.02 J
4 Oxygen % 0.51 \
B Carbon % 86.58 |
%1% Load % 100 |75 50 25 (10 |
| B3E Speed % 100 (100 [100 [100 [100 |
ThZ Power kW 4454 336.3 223.9 112 44.6
KA JE 77 Atmospheric pressure kPa | 97.8 97.8 97.8 97.8 97.8
’ ﬁjk?fﬂfr 72NN g 84 |272 |17 |213 (218
‘ f‘f:ffr G g/kg 8.7351 | 8.7351 | 8.7351 | 8.7351 8.7351J
W (14 W orh Sl
ﬁfrﬁ&ffoﬁfsfeo.fuel ggkr\]/;/:mption Y <13 i G, | 3481 =5
HES B E Exhaust temperature C 6654 |604.7 |546.1 |411.1 |279.2|
y=rTn :
ii:ais}_t—tback temperatkuF;Z o o0 e et A B
— = > =
éiu?j?faﬁﬁfmeramg 778 (754 W¥2ZE [693 |e6.4
fﬁiﬂfgﬁfﬁﬁmwf 653 |60.1 |628 667 |62.3
NOx(F Dry) ppm 1277.6 | 8755 |5366 |627.0 |383.3
CO(F Dry) ppm 6316 |3781 4558 |862 |170.1
CO2(F Dry) % 9.008 |7.899 |7.230 5561 |3.49
O2(+ Dry) % 8.466 10.050 | 10.936 | 13.096 15.834g
HC(IE Wet) opm 2227 |1542 11451 | 1404 |1445
D2 & NOx HH 3 NOxemission (D2) | 7 71g/&kW.h

UEHLFEREE R 7.71 g/kW.h A R(E 7.85a%W R, &= = =

The result of emission for this engine is 7.71 g/kW.h, not excesc

|

i

¥

the limit 7.85 g/kW.h.



BEREREREYLARARAEZ R IMO H5GAUE  IMO Emission Certification For CCEC Marine Products

7. REWPLREE R HLAI$E 725 I ER i
Indicators and Limits for Engine Family or Parent Engine
BRmMIEE T E Fuel oil temperature: 32-43°C;
KHHLHE/KIBEARE T Maximum temperature of outlet water: 100°C;
1 % 28R RTHEE AN A T Turbine Inlet Max Temperature: 700°C:
25 pE S B N B K B /7 Maximum inlet depression of dirty air cleaner: 6.23kPa;
REHLEB KBS E E Maximum exhaust back pressure: 10 kPa:
V4 B3 i K KIBE  Aftercooler Inlet Max Temperature: 63°C.
8. #/F#HHRIVE Explanation to Spare Parts/Components
HE Piston: % “o” B shallowo"type
tilF% Cylinder Head: 1L 1 &, 4 K /[1/#L one cylinder one head, 4 valves/cylinder
H%E Liner: S HELE wet cylinder liner
R Gasket: 4 5: 2.01+0.08mm
(hkCHr Camshaft: . HFSLE 5B A HAE F-— R b 50l b
Inlet/exhaust gas cam and injection cam locate at the same camshaft
%48 Turbocharger: HOLSET
My 2% Injector: PT(D) HmMi2s PT(D) Type
PRIMZE Fuel Pump: PT(G)RMRMZEE PT(G) Type
EHF Connecting-rod: &##iEk%E Alloy forged molding

BRI EAZSERE R ) K19 BRI E £ 4 IMO Si5 %
Details refer to the IMO ID List of K19 Family Engine Spare Parts & Components on
On-Board Verification Procedures.
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AR BB SRR T2,

On-board NOx Verification Procedures 2.

i

———
ZiEsERIE

HE BT

NOx Emission Handbook
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&

CCEC

M B SERE P

On-board NOx Verification Procedures

H KRR AHE R A A
Chongging Cummins Engine Co. Ltd.

13




BB REPIERA A& IMO #HBGAE  IMO Emission Certification For CCEC Marine Products

BREH

Intentionally left blank

14




B EIT AL R AT AR & IMO HiBGALE  IMO Emission Certification For CCEC Marine Products

Sl B E Y Engine Parameter Checking Methods
TEEH Purpose: SSHmilS 3 &k R LARAEAD Bk BASEMINLAF & NO, HEBRR 1 HY
EF. X LT EE BT 5L Engine Parameter Checking Method is the
proceduresfor verifying the on-board NOX emission compliance, and the verification
can be performed by checking following parts:
® HZ Piston
fl 7% Cylinder Head
ELE Liner
5% Camshaft
¥ &A% Turbocharger
i 2% Injector
BAIMZE Fuel Pump
Y538 Aftercooler
RS Timing Code
LB Gasket

ESECER A B B A% 5L Verification for Camshaft Position

S WA R RIET UG, 2FE D IERE S O MBEATILE, D] BHH A
SERRIEN (Bl 3. HERORHER RDEH D) . R —BER, 54 5mh
SRR N BERE R AR A . R (LR T S o e O B A B A R BLE 4
LT R IREN SRS B ) WS BN SRR TR E . AIEFT REUE B B K A EADRAI
FE, FEH—NENAS S ERERIT— X, & IERARS 52— &R
ZIERTHE.

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 randornly once the engine type is finalized. The opposite angled position

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

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

2

E

(e
¥ tingtst

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

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

AL EXT R AR SE W] LA A BT IA R AR IS AR SIPSE RR L R IER 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.

BB RFFIRS Checking Marks

20 NOx HE I = E 2 # Main parameters relating to NO x:
JEEF Timing. WM& /7 Injection Pressure. ¥4 JE 77 Turbo Pressure. < E Air
Intake Temperature. #AKE= 3 Combustion chamber shape. E4& Lt Pressure ratio

SLMHEA R Components relating to NOx:
FH2R Injector. AR Fuel Pump. (h# % Camshaft. <415 Cylinder Head. %2
Piston. &% 2% Turbocharger. ¥ % Aftercooler

ZiE Note: FREHRSHENIEES, HAE. After the engine model has
been choosed, both the parameters and above components can not be changed
randomly. '
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HEZEHHFR IMO SFHRE/IE The Location of the IMO ID on Each Components
(it 7= 5L B ) (Attached with the product sketch)
{E% FRic AL FiEEE, ASSMRCHITE. EEEEES. BE=E s =07, m

e BARREIR], B RIRIRIERR G ImciE e =
Piston (marked on the top-surface of piston by pneumatic printer. 7o make 1 obviously
to distinguish, use solid-soluble lotion instead of sharp meial foo's 0 cear away the

carbon soot )

fI#% Cylinder Head
(PR s T8 5 b oy 1 T 7L )

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

#IE Liner

(bpicHr FHIE M) (marked on the top-surface)

Y05 Camshaft :
(FRic i T 5 3 oK Sk 3w THT) (marked on the b:gger end of camshaft)

IMO 4712
IMO ID

16
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BIE2S Turbocharger
(FRicfiL T3 1k 2848 2 _E) (marked on the turbo nameplate)

iR 2% Injector
BRI T 8 2. 3 EEHE NG A /MERHE)
(marked on the cylindrical surface between the 2nd-3rd seal ring groove)

IMO #4732
IMO ID

HER Fuel Pump
(FRICAL T R IR 58584 T A )(marked on the right lower corner of the nameplate)

IMO 4712
IMO ID

F142% Aftercooler
FRRfL T A 280 3E Hi /K O3 T (marked on the non-outlet side of the core)

(5 7
S¥iasas
Z01G=E0EHI0E
IMO ##i2
IMO ID
IERXS 4812 Timing Code :mg I’fg"a
(£ R BNH1L46HE L) (marked on the engine nameplate)
LT 1) 434 RW/ OO e
? kW/
§ e [ B [ WAF [ r/min
7y TR0 W T &L
€ 2 It ] [ A ] m] AR dRNENaRe
o PEARKBEEZKANRSAARA TR EEENANRGNA T TENA C_—1] s o

{SHELE Cylinder Head Gasket

IMO 4732
IMO ID
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ZHe5x# Parameter Record Sheet

M ZHIC R BRI GRS URRR LS. ENOFETMM. S
WL E 55 BT 520 S HLNO HE U B AR 938 3%

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.

R ECHAETURE B B IHBSE S, NATA /18 BB S 1% S L2
UL R R Hm B HiD 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.

PR B % H # ¥ric
Modification Remark Date Marks

B

HiTEERICE

19
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D23 56 1/ ¥b HE BOA 56 5 3.

NOx Emission Test Report of Cycle D2 3.

TElsio g

& R

HE BT it

NOx Emission Handbook

21
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Chongqing Cummins Engine Co., Ltd.

S L HR R B4R
Engine type K19-DM Emission Test Report

. Bl 41142551
Engine No.:
= %
{5 X
e £
Item Sign. 445 (File no.) C497-2
Compile PTER 2010129 a
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1. 4&miflZ#(Engine Information)

2. HlES%(Engine Family Information)

3. R EIXARE B (Test Cell Information)
4.  #RWIHFME(Fuel Characteristics)

Su TR BEUHEMCBOR B HLIE RES

(Ambient,Gaseous Emissions and Engine Test Data)
6. P (Appendix)
6.1, HEBGN R (Emission measured data)
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6.4+ HERI AT U HEHR 45 (Calibration of HJ exhaust-gas analyzers)

6.5 H T E i (Gaseous emission data to be calculated)
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SEALARBU AR =
K19-DM Engine Emission test report

50 W 41 45 Emissions Test Report NO. 1

4E M #1.2 $LEngine parameter (1/2)

EIR
xiliaries

25

Z2MyL Engine:
s ERFERHTRIVA RS A
Manufacturer Chongging Cummins Engine Co., Ltd.
=i K19-DM
Engine type
SRR IR Family K19
{Engine Family or Engine Group identification my
=I5 41142551
Serial number
SEFE
‘Rated speed 1500 rpm
| FUEIE 448 KW
Rated power
SEHE
Lhtermediate speed it
= (BRI ) R K A Nm
bdaximum torque at intermediate speed
S ER R 8
uel pump timing code
=T 2 &
‘Electronic injection control ClYes No
B - a = 23
Variable injection timing OYes No LR e
DR RN i £ =i
ariable turbocharger geometry []Yes No
& 1869 mm
e
=iz
S oke 159 mm
=R . . 13.9:1
ominal compression ratio
TR THFERES
: 1.89 MPa
an effective pressure, at rated power
SEDIET M AREE T
i : 14.8 MPa
Ximum cylinder pressure, at rated power
ARG A HH: Vv # £
ylinder number and configuration Number: 6 av In-line




HE R 111 25 Emissions test report NO.1

L& 4.5 £ Engine parameter (2/2)

B EREELY Specified ambient conditions:

BRKEKEE

. 25 C
Maximum seawater temperature
BHESEE (WER) (ZHEIAKER) .

. : . : 70 °C
Maximum charge air temperature, if applicable
BRI T A 188 v &
Cooling system spec. intermediate cooler MYes CONo
) 2 ey o 2 e A Q
Ky\ﬁ]fg\' AN . One stage
Cooling system spec. charge air stages
ARG REIR/EHERE 83 / 93 T
Low/high temperature cooling system set points
25 YA BE 2o St A [
EF AR AL UL 408 mmkbO
Maximum inlet depression
BRFAFIE 1020 mmHz0
Maximum exhaust back pressure
Mg ISO-F-DMA
Fuel oil specification
AR T 392

Fuel oil temperature

HBB A% E Emission test results:

RKYEH Cycle

D2 - s

HERE NO

7.7 E o s,

- g/kW.h

AR IR
Test identification

# % 5/on a test bed

H #/8 18]

Date/time

2010-11-17

R

Test site/bench

Chonaging Cummins Engine Co., Ltd.

R E%E Test number

1

ke

Surveyor

BEVICCS

REH H AR
Date and place of report

2010-12-3/H]

S
Signature
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ZEA TR 2 Emissions test report NO.2

S ML /140 287 Engine Family /Group Information (1/2)

SR/ A S BB

Engine Family /Engine Group Information (Common specifications)

Valve port size and number

SRR MR e
Combustion cycle 2stroke 4stroke
SEHN R =25 7K

Cooling medium Oair water
LA NHEERERKEN A TIES

Cylinder configuration Required to be written, only if the exhaust cleaning devices are applied
E5TK B EHE A
Method of aspiration pressure charged [] natural aspired
L EERRmER B TR EE XUE R
Fuel type to be used on board distillate [ldistillate or heavy fuel [ dual
= FrelRpeE oAb
Combustion chamber Open chamber O divided chamber
SEEH AR AR A=)

Valve port configuration Cylinder head (I Cylinder wall

SHE TR

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

TR ALY

Fuel system type

Unit-injector

HAb¥s 4 Miscellaneous features:

ESHET yia £

Exhaust gas recirculation OYes No

KBRS AL 7 &

Water injection /emulsion CYes No

=S W v £ :
Air injection CYes No =
ERBHERSE = &

Charge cooling system CYes No

ZS G b iy

Exhaust after-treatment LYes No

R AR

Exhaust after-treatment type

Dual fuel Cyes No

27
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LE AR/ 40 2 B Engine Family /Group Information (2/2)

SEMVUR/AZH (8 RRR BRI

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

B RIPRIR _
Family/Group Identification Family K19
WETT _

Method of pressure charging Pulsating system
HEANERE

Charge air cooling system

Water cooled

N CRL$RE)

Criteria of the selection of Parent Engine

B ENOxHEK

Hightest NOx emission value

SIS R
Engine Type/Number of cylinder

K19-DM

PASEL R B KBE T kW

Max. rated power per cylinder

4.7

BUEH R
Rated speed

r/min

1600

W5 Y T A ARG
Fuel pump timing code

JS

KRR

Selection parent engine

K19-DM

R TR

Test cycle(s)

D2

SEMLR AN/ RUELER
Engine Type/Number of cylinder

BRI A RE T E kW
Max. rated power per cylinder

HUE B R
Rated speed

r/min

5% JH) T A AR5

Fuel pump timing code

EBEH AN

Selection parent engine

RITEER
Test cycle(s)

SeTH LR R SETE
Engine Type/Number of cylinder

BN R RBUETR kw
Max. rated power per cylinder

Rated speed

r/min

M) IE e A

Fuel pump timing code

BRI

Selection parent engine

REEH
Test cycle(s)

28




FERUR TR 45 Emissions test report NO.3 AR P B A A {5 B Test Cell Information (1/2)

] #5% Exhaust pipe
3 E‘é ®125 mm
Diameter
L KK
Length 25m
- =3 i eh
Insulation ClYes No
7 EREBME PR SEMALH O
Probe location 1.6 m from engine outlet
5 #E ¥ Measurement equipment
N i librati
B EEF}_ %gg ﬁ!ﬂﬁ:;’ﬂ,@ &f&cal ration ﬁg
A E D/= »
Manufacturer | Model Me?::reergent gﬁ%:’{ gtﬁﬁf Deviation of
N 9 pan g " | calibration
3 371X Analyser
NOx 24 {X o
b NOXx Analyser CAl 4008 3000 ppm 2470 ppm -0.54%
CO M X 0
\ 20 Analyser CAl 300 2000 ppm 1822 ppm -0.52%
Rl CAl 300 10% 8.97% 1.51%
- CO: Analyser
0: 47X
| O: Analyser CAl 300 25% 23.27% 0.12%
HC 24X
HC Analyser CAl 300S 1000 ppm 906 ppm(c1) -0.60%
— i CAMA | CW-850 . ot —
I - Looyang) | FST-2C | 100~8000r/min — +TUg {7
s 5 CAMA | CW-850 TR (B
Torque (Luoyang) | FST-2C O5RdPONm = oS
AE (WER) ™
Power, (if applicable)
AHGLE Shanghai | TOCEIL .
Fuel flow Tongyuan |CMFD020 0" 200kg/h T <0.40%
FRRE .
Air flow
FRME .
Exhaust flow
#E Temperatures
FRBSIKIEDBRE sic WZPK .
Charge air Coolantinlet| Chongging | Pt100 0~350°C o RS
—
HEEE SIC . WRGKK 10~800°C . Il Grade
Exhaust gas Chongging K

29




HEORE W3R 2 Emissions testrepot  NO.3

R P (X 3315 B Test Cell Information (2/2)

», ,:\\ .
AR Chongaing | 51400 0~250°C i 0.30
Inlet air Sichuan
HEE ChangZhou |\ o 402 0~300C — 1.56n
Charge air wanjie 4
BRMIEE siC WZPK
Fuel Chongging | Pt100 0~300C — Ii Gra
K Pressures
A= Ak
HAEE Modus | o0 14p 0~25kPa — 19%
Exhaust gas instruments,
tf= T s "
= xﬂzj.} “.’UX' specia YN8B0 0~3bar — 2.5Gr
Charge air instrument :
f=
RAET] Delta OHM | HD2001 60~110kPa — +0.5m
Atmospheric
ZKIKJE 7 Vapour pressure ]
HREN b
Intake air
B Humidity
Y=
IR AL Delta OHM | HD2001 5~98%RH o2 +2 5%
Intake air
HEIBURS 4] 25 Emissions test report NO.4 #A 4% ¥4 Fuel Characteristics (1/1)
RS Fuel type
Bt Fuel properties: R %43 43 HFuel elemental:
%:E o 3 Eﬁ 0,
Donsit 1803675 853.2(15°C) kg/m o 86.58 %
R = = :
Viscosity 1ISO3104 2.240(40C) mm/s Hydrqggn 12.66 %
7”(6} 0, g 0,
Water ISO3733 <0.05 % VNV T 0.02 %
=
o 0.51 %
Oxygen
%= 0.17 %
Sulphur '
LHV/Hu 42.282 kJ/g




SRR
Emissions test report-D2 NO.5

ML, BRAHREIR B SRl it B4

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

SR Mode 1 2 3 2 . z
;if;ﬂ”%smu o & 100 75 50 25 10
Ziifed < 100 100 100 100 100
ﬁnﬁiﬂzﬂeginning of mode 11:02 | 11:27 11:50 | 12:11 12:36
ﬂ%ﬂ@%iﬁ%’ﬁlﬁ Ambient Data
;;%j‘:eric pressure }jpa 97.8 97.8 97.8 97.8 97.8
;tamk{\:,fir temperature y 28.4 27.2 21.17 27.3 27.8
ﬁtzk/?}fl:r humidity g/kg 8. 7351 8. 7351 8. 7351 8. 7351 8. 7351
SR o o
;ﬁgﬁﬁiﬁ%ﬁ (')ﬁrt;ke ?/;’r .| 848 | 848 84.8 84, 8 84.8
Lﬁs;ﬁ%{a%ature at RH sensor * - 12 14 14 14 14
iﬁ?ﬁﬁfm sarameter. fa | 1-0359 | 1.0298 | 10323 | 1.0303 | 1.0329
S HA AR Gaseous Emissions Date
ﬁgi fﬁ;tmﬁon 2 PPM | 1977.6 | 875.5 | 536.6 | 627.0 | 383.3
28 Z&Ori?:ntration " PPM 1 6316 | 378.1 | 455.9 | s6.2 | 170.1
382 ?opfc:zntration dry o 9. 008 7. 899 7.230 5.561 3. 496
_ %ﬁimraﬁon dry " 8.466 | 10.050 | 10.936 | 13.096 | 15.834
Hg ?O%i%ntration wet ppm 222.7 154, 2 145. 1 140. 4 144. 5
SE R T
;g%ﬁ:ﬁ?;%o%ei?fadon K hd 0. 9884 0. 9995 0. 9926 0.9785 0. 9867
glﬁﬁvﬁ%fjeﬁc/t?i\o%factor, e, 0.9223 0. 9307 0. 9357 0. 9488 0. 9653
:8: ffﬁ%w kg/h 4. 32 2.63 1.29 1. 05 0.55
Cg ﬁfﬁfw kg/h 1.32 0. 69 0. 67 0.09 0.15
82 fisﬁffw kg/h 295 227 168 91 49
B fiﬁl%w kg/h 201 210 185 155 160
g r;]ﬁf;ﬁ]%w kg/ 0. 25 0.15 0.11 0.08 0.07
(O): ii’eﬁcific wheh 9.70 7.83 5,78 9.33 12.33

* As applicabe




A RS HE, BAHBEEE LR RS H

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

P 0,
PEIHFE & 100 75 a0 235 10
Power/Torque

= 0,
R 7 100 100 100 100 100
Speed
HoamE 11:02 | 11:27 | 11:50 | 12:11 | 12:36
Time at beginning of mode
£ 424 Engine Data
e rpm 1499 1500 1500 1500 1501
Speed
HBNThE KW
Auxiliary power
2R
)3 kW 445, 4 336. 3 223.9 112 44. 6
Power
T RIE N kPa
Mean effective pressure
HERKEZE mm
Fuel rack

= fi5e Hak 1t
ABIEMMEFE  gkWh | 59 216 240 957.7 | 348.1
Uncorrected spec. fuel consumption
Yo i v2s B
W KoM 19442 | 7264 | 5374 | 2888 | 1553
Fuel flow
Py =R =1
EASRE AL PV 1966 1583 1103 934
Air flow
HA< e kg/h —
(s s « ‘- . 2 —-—
Exhaust flow (q mew) 2339 2039 163 113 950
AR T & : ; L
1\ 4 SE 3 L
Exhaust temperature 665. 4 604. 7 546. 1 411.1 279. 2
HAREE kPa ~
Exhaust back pressure e 6. 26 3.15 1.33 L1
EABAHAENGRE C ._ p i
Charge air coolant temperature in s 60. 1 62.8 66. 7 62.3
TRBEHKEOEE C L = E_
Charge air coolant temperature out il 78.% 2% 5.3 %5, 4
HEREE 'C _
Charge air temperature 70.1 63 63.9 66.6 62. 1
HREESLE y & 3 ! .
Charge air reference temperature s o o & 93
HRED bar
27 . 941 . 343 ]
Charge air pressure 1. 942 1.42 0. 941 0.3 0, 147
TR TR C
) Q B 7
Fuel oil temperature 39.2 39.3 39 39 38.7
* As applicabe
32




- 6.1. Emission measured data




Test Cycle: D2

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

Emission Test Rep@%a
VAN

-
L _ald
al

Engine type: K19-DM
Engine No.: 41142551

Place: Chongging Cummins
Chong ing

-}. = b el
_T‘ e :
J I

-

i
fone
20134

Tested by:

Surveyor: (({



Partl. ZERO and SPAN check reord:

Test Cycle: D2

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
BEFOR
E 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
.21 . : 14 0.03
DEV. % ZERO 0.2 0.02 0.80 0
SPAN 0.56 0.17 -1.21 0.11 0.03
ZERO -2.8 24 0.013 49 -0.022
BEFORE
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 1811.5 20.854 12:48
b -0. -0. i -0.02
DEV. % ZERO 0.04 0.13 0.11 0.00 0
SPAN -0.02 -0.02 0.03 0.00 0.36
Part ll. Emission measurement resuit:
. Emission data - avarage for last 3 min.
Testno, | M) e NOX CO2 co 02
" | (hhimm)
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




r 45 (No.) SH-QY100162-1

fr B R &

\ Inspection Report

T il AR
Sample Name:
ELLLEAE

Sample sort:

THEBA

Client:

L s R F R
| F EYRSRIGE A S

Shanghai saifu Fuel Ins

N

dhiib. BB AP 8k 1143 2

Add:F5,No.1143 JinHu Road Shz
fEH (Fax): 021-5899096¢ __
B 1 (http):www. fuel-lab.com fuel-lab.com




5 (No.): SH-OY100162-1 3t 2 |, %1 Gi(pagel)
s

BE B Sk E THTTIEH

jou 4 = e
P da i S SH-QY100162 ’ sample sent by original No.
Sample No. Sample source client /
ﬁétﬁlﬁﬁ (ml) 2000 #Fﬁl#k/%& ﬁéﬁ%?ﬁ%
Sample amount(ml) Sample form deep clarity liquid
TREGTEINGRA KT HE 2010.11.23
EUEERL S REitaRis Sampling Date
Sampling Address  (Laboratory Chongqing Cumming 37 2t
Engine Company Lid. Kﬁ%ﬁ( ) /

Sampling amount

EVEEPN / N A g

Sampling person linkinan
‘HE M HE
R H ) 2010.11.30 1696 H 5 2010.12.02
Sample Arriving Date Inspect Date

SERFBHHESHNERATEIE, 3 0'Em#TRE, RI\ETH - -
T HEESR, [IREHG I AR . R
Commissioned by Chongging Cummins Engine Company Ltd.,we have
) inspected the 0% diesel oil, only test data is provided as required by client.

Inspect Results

e | - -
Ghg Wi
4

R £ DL

(Inspection Report'pfifit)®

s

.F!i_q Al

(1| RS

Fee
1. ERFRES BERE GB/T476-2008 , GB/T19227-2008 faillsts——
i QER. A, AARRHARER, RISEQHSE,
2. RZFETERMFHTE AN S, MRS S SH-QY100162 {EE.
Y
Statement

FEARE WA W, HTWRZ BRI RAREY, @SR ERNEIE; REXTHFATREA
TEMELN THRERA. FTIZA EAZFLN ARETHERIERATE: REREELE
PHARE, TH/ESEO,

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 an
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.

HEN: ;€% ey AT NI
LiSter % ﬂ\ Inspecm Approve /(’ﬂ.$
B H - S ERSE

Date 2. ¢ Date - 74 Date et Lg—




45 (No.): SH-OY100162-1

£ 2 T, 3 2 Ti(page2)

Z
55 R INE R sAhr wEEEE | RRTE
No Test Items Test Value | Test methods
1 7K 43 Water Content Yoo <0.05 ISO 3733-1999
2 Koy Ash Content Yoo 5 4% <0.01 ISO 6245-2001
oy T 1 0
3| 1owsEsym  CvPonTesidueml0% o o0l 016 | 1SO 10370-1993
residue
BHE Gross calorific value Ml/kg 45.142
4 ASTM 240-2009
FHE Net calorific value Ml/ke 42.282
FE (200C) Density at 20C kg/m’ 849.8 g
5 : ISO 3675-1998 | ...
T (150) Density at 15°C ke/m* | 8532 ‘
!
'|
6 BENHEE(40°C)  Kinematic Viscosityat40C — mms | 2.240 ISO 3104-1994
7| WA G Flash point (closed) t | 360 1SO 2719-200%
8 MaE Sulfur content Semsee, | 017 | ISO 8754-2003
|
9 AWAY L Cetane index 45 ! ISO 4264-2007
WEE Carbon content Samsen 86.58 !
' |
' |
EARGoy- Hydrogen content %emsee | 1266 |
10 ; . GB/T476-2008
| GB/T19227-2008
AEeE Oxygen content fazgse 0.51 i
AEE Nitrogen content lazgee 0.02




6.3. QGases certificates

B% (Omit)




as analyzers

Calibration

6.4,

B% (Omit)




6.5, Gaseous emission data to be calculated




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 CoefTicient
H W 12. 66 ¥ N 0.001586
C W ger 86. 58 Urp 0. 000966
0O W gps 0.51] U3 0.001517
S W i 0.17 Ugps 0.001103
N W pgt 0.02 M 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 q mf 94, 42 72.64 53.74 28. 86 15. 53
kPa |Amb pres. 97.8 97.8 9i.8 97.8 97.8
°%C | Tsca,ref. 71 63 &7 85 63
" | Tonars 28. 4 27.2 7.7 27.3 27.8 |1
%C | Air temp. 14 14 14 14 14
% | Air hum. 84. 8 848 848 348 84.8
bar Psca 1. 94 1.43 0 %s 0.34 0.15
kPa(abs) | Psca 292.0 240.5 191.5 132. 1 112.5
°c Tsca 70. 1 63 g1% £5.6 62. 1
Ke Ts-w 65. 3 60. 1 £2.8 66. 7 62. 3
ppm HCW 222.7 154.2 151 140. 4 144. 5
ppm | NOxD | 1277.6 875.5 336.6 §27.0 383.3
% CO,D 9. 008 7.899 2% 5. 561 3. 496
ppm COD 631. 6 Jia. 1 £8.9 86. 2 170.1
% 0,D 8. 466 10.050 3% 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

ko 0.0139 0. 0139 0.0139 0.0139 0.0139
Ky 0.9223 0. 9307 0.9357 0. 9488 0. 9653

g/kg Ha 8. 73561 8. 7351 8. 7351 8. 7351 8. 7351

g/kg Hsc 70. 7633 63. 3361 85. 1095 151. 4677 | 145.9435
Ja 1. 0359 1. 0298 1. 0323 1. 0303 1. 0329
kg 0. 9884 0. 9995 0. 9926 0. 9785 0.9867
ffd -0. 7001 -0. 7001 -0.7001 -0. 7001 -0. 7001
fe 4, 9321 4. 3108 3. 9504 3. 0224 1. 9034

kg/h o 2245 1966 1583 1103 934
kg/h S 2339 2039 1637 1132 950
kgh | g o 4.32 2.63 1.29 1.05 0. 55
kgh | ¢meo 1.32 0.69 0.67 0. 09 0.15
kgh | ¢ncos 295 227 168 91 49
kg/h 9 mo2 201 210 185 155 160
kgh | qnmc 0.25 0.15 0.11 0. 08 0.07

g/kWh NO, 9.70 7.83 5.78 9.33 12. 33

g/kWh ISO NOy AMBIENT RESULT 7.71

g/kWh CO 2. 955 2. 061 3.013 0. 798 3.379

o/kWh MEASURED CO RESULT 9. 985

g/kWh CO, 661.9 676. 2 750. 2 809. 3 1090. 5

gk Wh MEASURED CO, RESULT 798. 1

g’kWh O, 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

MEASURED HC RESULT 0. 537

g/kWh
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