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» VECC Introduction

» Sino-Swiss Project Background

» Main Works

» DPF retrofit program in Nanjing and Xiamen

» Future Cooperation Suggestions
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Director General : Bao Xiaofeng
Deputy Director: Ding Yan
Deputy Director: Cui Jianxiang
T t
i .

Vehicle Emission Administrative Office Technical Advisory
Testing Center (VETC) Committee
Department Department Department of Department Department of Department of
of Policy and of New In-use Vehicle of Technology Information Training and
Regulation Vehicle Management Assessment and Database Education
research Management

» Vehicle Emission Control Center (VECC) was founded by the Ministry of
Environmental Protection in 1997, operating the functions under the Chinese

Research Academy of Environmental Sciences(CRAES).
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Director : Lin Yongming
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> 2010: Memorandum of

understanding between MEP
and SDC on clean air and
climate change legislation &
policy program(CCLP): BC
control policies and
implementation  guidelines
was included;

2011: a project of BC reduction
from mobile sources was
subsided by SDC to introduce
the international experience,
policies, know-hows of BC
reduction to China from May
of 2011 to May of 2015;

Contract
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BC Impacts on Environment,
Climate and Health
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» Investigate and summarize the experience of PM/ BC control from
mobile sources, suggestions submitted to support the

policies/guidelines making for vehicle emission control;
» BC control tools and models further developed and disseminated;

» BC control technologies piloted in Beijing(non-road) and Nanjing,
Xiamen(on-road);

» Diesel retrofit policy and management frameworks exchanged at
city level;

» National after-treatment guideline for on-road vehicles proposed

and submitted to MEP;
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» Seminar and workshop:

- October 2010:Technical workshop on DPF in Xiyuan
Hotel; November 2011: Diesel vehicle retrofit workshop in
Xindadu hotel;

» Research on vehicle emission factors and inventory
model development of in-use diesel vehicles

- Mario Keller introduced the international vehicle
emission factors; BC emission testing in China;

» Professor Nino Kinzli of Swiss Tropical and Public
Health Institute gave reports on urban air pollution and
traffic-related air pollution on human health;

A ATV iy by it

Forum on DFP retrofit

Emission Testing in VETC

Example of Step 2:

The Swiss SCARPOL Study provided the estimate for
teh association between PM10 and bronchitis in
Children (Braun-Fahrldnder, SwissTPH"
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» 20 on-road vehicles in Nanjing and Xiamen for 30,000km running;
25 construction machineries in Belijing;

» Lab evaluation of BC reduction technologies (on-road and off-
road) in Xiamen and Jinan;

» National diesel vehicle aftertreatment guideline is drafted based
on experience learned through test bench evaluation and pilot
tests and international retrofit experiences;

Teappod so -1{01 wall surface Coll Flugs
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Wall with Supported
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Wall-flow DPF
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Regeneration Test

DPF Pressure Drop—/A\P (mbar)

Specification

of Test Engine

Manufacturer / type

YC4G180-30

Emission legislation
level

GUO3 (=EU3)

Cylinder number and
configuration

4 cylinders in-line

= TORQUE

— AP

displacement 5.424 [L]
Compression ratio 17.5[]
Cooling medium (air, Viatar

direct injection

None

None

32[kW] @ 2300
[min-1]

Test Protocol Discussion with
Swiss Experts
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Puritech DAS-DBS(Active Re
PM PM
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VETC

Diesel Particulate Filter Test.,
¥uchai YCAG180-20 engine..

Conducted for.,
The Ministry of Environmental Frotection. .
Wehicle Emissions Control Centre. .

Austhor Mu Fine.,

Dste: 25 November 2014.,

PM PMFE PMFE Testes nom: Diesel Paricte Fver Pyrgsch DASDBS Type 48 2913131
[g/kwh] [g/kwh] [g/kwh] [%] [%] s Tont Moo s e e 2o comples i e sty Sesrnes
1500rpm,645Nm 0.044 0.016 0.012 62.5 73.7 -
ST  0.074 0.018 0.007 75-3 90.7 s st
2300rpm,273Nm 0.084 0.013 0.007 84.0 91.7
2300rpm,544Nm 0.097 0.014 0.012 85.8 87.8 D e e e et o o e e
1500rpm,645Nm 0.057 0.009 0.008 83.7 86.1 SR [ T e e ——
PNFE N [°C]
Uik PN PN PN PNFE PNFE  [Nm] Active regeneration cycle (pprm]
m
[#ccm]  [#ccm]  [#lcem] [%] [ [gbar] g
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200 B
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HJS Modular SMF®-AR system

PM PM

[g/kwh]

o044
o074
0097
o057

*
PNFE

ViPR

[#/ccm]

153807
2685407
160407
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[g/kwh]

0.009
0.016
0.014
0.010
0.009

| Ref | New |
PN PN

[#/ccm]
2.99E+04
3.94E+03
2.47E+03
2.18E+04
1.02E+04

PM

[g/kwh]

0.009
0.006
0.002
0.011
0.007

[%]
78.84
78.83
83.69
90.06
84.79

PMFE

PMFE
[%]
80.52
91.74
97.92
88.48
88.09

PN
[#/ccm]
9.71E+03
7.92E+02
5.18E+02
5.45E+03
1.55E+02

PNFE
[%]
99.805
99.981
99.991
99.932
99.936

VETC

Diesel Particulate Filter Test.,
on the .
Yuchai, YC4G1B0-30 engine.,
Conducted for.,

The Ministry of Environmental Protection.,
Wehicle Emissions Cantrol Cantre.,

Author  MuPine .
Date: 25 November 2014,
Tested item: Diesel Particle F\.Imr HJS Modular SMF*-AR system 53.71.3022 .,

Received 3t VETC: 22 November 2012,

This Test Report has besn reviewed and complies with the gquality assurance
procedures of VETG.

Mu Pine.» David. B. Ray. Su Sheng.. Lin Yongming..

Project Engineer . | Ghisf Tech Officer |  Ghief Engineer . Director.,

This report is not to be reproduced except in full, without writen approval from VETC
Dtz in this repon containg the appropriste Significant digits for 2ach test mathod.
Low level dsta are identified as being below specified limits. .,

Uniess ctherwise stmsd the rasuhs and conclusions shown in this test repon rafer
only tothe sampl(s) tested
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Dinex (coated and uncoated)

Chart of particulate mass in g/kW.hr at each test point

K K &

There was no consistent reduction in Particulate Mass with either the new filter or
with the filter following regeneration. At two test points (1500 rev/min 322 Nm and
2300 rev/imin 273 Nm) the measured particulate mass with the new filter was
significantly higher than with no filter installed. This is in contrast to the Particle
Number (PN) determinations where the filter reduced the particle count to a much

lower level,

Chart of number of particles por cc at each test point

= No DPF
= New DPF
» Regenerated

® No DPF
W New DPF
" Regenerated

VETC

ENo DPF
M New DPF

1 Regenerated

Diesel Particulate Filter Tast
Yuchai YC4G180-30 engine
Canducted for

The Manistry of Environmental Protection
Vehicls Emissions Control Centre

Author: Mu Pine
Date; 13 December 2013
Tested item: Diesel Particis Filter: DINEX 982330 DISIC 6C RPC RPDIOTS
Received at VETC: 22 November 2013

Test Report has been reviewed and complies with the quality assurance

dures of VETC.
Mu Pine David. B. Ray Su Sheng Lin Yongming
ect Engineer | Chief Tech. Officer | Chief Engineer Director

"sport is not 1o be reproduced excapt in ull, without written approval from VETC
in his report contains the appropriate significant digits for each test method,
evel dats are identfied as being below specified limits.

15 otherwise stated the resuts and concluslons shown in thes test report rafer
0 the sample(s) testad

NO2 increase with Pt coated DPF

Xiaman Emiranmant PYotection Yenkls Emissicn Contral Tectnalody Centar
5F, Mo, B8 Sriong Raad, Jimo: Oistrict, Kiaman, China. Pasicade; 361023
T +86 862 6367 188

Report No.: J2013014-01 Page 1 of 20
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DINEX Regeneration Cycle
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Puritech DAS-DBS(Passive Regeneration);
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VETC

Diesel Particulate Filter Test
on the
Yuchai YC4G180-30 engine

Canducted for
The Ministry of Environmental Protection
Wehicle Emissions Control Centre

Author:  Mu Pine
Date: 11 March 2014
Tested item: Diesel Particle Filier: Puritech DAS-DBS Type AB_291013_1

Reoeived at VETC: 11 March 2014

This Test Report has been reviewed and complies with the quality assurance
procedures of VETC.

Mu Pine David. B. Ray Su Shang Lin Yongming

Project Engineer | Chief Tech. Officer |  Chief Engineer Director

This report is not to be reproduced except in full, without written approval from VETC,
Data in this report contains the appropriate significant digits for each test method,
Low level data are identified as being below specified limits.
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FifE

Subject: Vehicle Description and Evaluation«
FiEIRATE
Testvehicle name: 7 A-32233., Testfleet coda: "
ARER. NJ-007 5
Contacts .
‘Ownercompany .
HRETE. JiangSu KuaiLu Trans|
contact person / e-mail / mobile phone., Mr Zhou Peidong KLzp
ERSFHRERSE.,
Operator company.. |
EEAL
contact |
EFAE
Operatid ) ~, 5
Tizds I‘rest phase: 3.1 Selection of TestY = >
Inspect =0 '—‘ A\
E=d=E Subject: Venhicle Description anc S :
il 2 /
Type of { il ]
FEnn Test vehice name: ., Tes iR
[ehice | WA EH; 5089330, XIS

EECE -
Vehicle i Ci
=Eizg Cwnercampeny
Engine 1 BERaE.
e contsct parsan / e-mail | mobile phane.,
Engine ¢ EREFHBERSE.

Operatorcompany..

BEEALT.

contsct person / e-mail / mobile phone

ERSFEMEERSE.

‘Operation site.,

Tfedher.

Inspection date and site .,

HEEYEHS .,

Vehicle
Type ofusage.,
EEHD .

Fuelsup
- itk

Fuslcon

ARERP BN EHSHE PN

Wehicle manufacturer (orand”) and vehicle type..
EFTFENEEAY.

Vehicle identification orregistration number .,

EFRIERTE.

[5] DE9330: LKLR1DSIXAASS0105.

Engine manufscturer andengnetype -

EIHCERRS.

Yuchai Machinery YC4G180-30.

Engine emissions standsrd.,

SR, Chins II1..

Engine displacement & cylindernumber., . .
EEb s nEs, 5200ML; 4cylinder.,
Engine production year & op. fime [hrs] or [km]..
ETNEES R TR RS EEE. 2010 Qetober. 11000KM.
Rated power [KW] st nominal RPM[1/min] .. 132K
SRSETAERYE . -
Fuelinjection [commen rail, unit pump?) . [

SIS RHEEENNE SRR, '
Turbocharging & intercooling.. R
ShEmam. Turbocharging .

EGR, watercooled? .
EREER. EFMET .

=

Fuel supplier, type & suffurcontent [ppm] .
E3i ik

350ppm..

Fuel consumption [Vh] or[F100km]..

Vehicl




Licence Vehicle Year VERicle Engine | Power Displacem Emission | Opacity DPF
: . Brand & ent

No. Kind [Mileage Model kw Class 1/m selected
Model dm3

Long .
A32292  distance 2001/1233 X'g';lx)ﬂ'v 'I\',I-(I)I;-Yt?z 210 9.6 China II 0.81 Dinex
coach 3
Long -
. 2002/210 XiAn/VOLV VOLVO . .
. - A33751 dlcS;::rc,e 6343 OBioM  THD 102 210 9.6 China I 0.7 Dinex
S Long 3
= 3 A34568  distance 20:)02/206 chl)\nB/X)(:/I‘.V VI;)I-II-Y: 210 9.6 China II 0.42 Dinex
L) coach 34
= LONg  001/226 XiAn/VOLV VOLVO
"'6 A31695  distance v S | T 210 9.6 China I 1.39 Dinex
- coach
2 A di:anrﬁze 2001222 XiAnVOLV VOLVO | 6 Chinall 1 Dinex
= 2 33377 5117 OBioM  THD 102 % B
E coach
6 Mssar  distse 2002 XiAnNOLV VOO 6 Chinal 156  Puritech
'-lE 3374 coach 1.95 Mio. OBioM THD 102 9 a c
O Long .
9 . 2002  XiAn/VOLV VOLVO . .
E A33694 d::Sot:;:e 247 Mio. OB1oM  THD 102 210 9.6 China II 1.23 Puritech
v Long .
> - A33753 distance 22230:,;0 thl;/::)ﬂ-v 'I\',I-(I)[I)-Y:z 210 9.6 China I 1.33 Puritech
coach ) )
Long .
- A33755 distance z::,lc\)llzio Xh(;\nBII\;(':,I‘.V 1‘_’:;"1,; 210 9.6 China I 1.45 Puritech
coach ) ’
Long .
. 2002 XiAn/VOLV VOLVO . .
- A39358 dlcs;::;l:e .81 Mio. OB1oM  THD 102 210 9.6 China I 0.25 Puritech
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Vehicle Information of Xiamen

No.

10

IRRPBUGIEHES RPN  Vehicle Emission Control Center Ministry of Environmental Protection

Vehicle
Licence
No.

D59289

D88987

D59293

D59281

D88957

D89330

D89336

D89331

D59290

D59283

Vehicle
Kind

City-Bus

City-Bus

City. Bus

City-Bus

City-Bus

City-Bus

City-Bus

City-Bus

City-Bus

City-Bus

Year
Mileage
[km]

2010
193286

2010
249623

2010
85711

2010
145929

2010
140507

2010
148709

2010
121535

2010
155383

2010
147140

2010
202543

Vehicle Brand &

Model

Suzhou HIGER
KLQ 6856E3

King Long
LKQ 8656

Suzhou HIGER
KLQ 6856E3

Suzhou HIGER
KLQ 6856E3

King Long
LKQ 8656

King Long
LKQ 8656

King Long
LKQ 8656

King Long
LKQ 8656

King Long
LKQ 8656

King Long
LKQ 8656

Engine
Brand

YUCHAI
YC4G 200-
30
YUCHAI
YC4G 180-
30
YUCHAI
YC4G 200-
30
YUCHAI
YC4G
200-30
YUCHAI
YC4G
180-30
YUCHAI
YC4G
180-30
YUCHAI
YC4G
180-30
YUCHAI
YC4G
180-30
YUCHAI
YC4G
180-30
YUCHAI
YC4G
180-30

Power
[kw]

147

132

147

147

132

132

132

132

132

132

Displace

ment

[dm3]

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

5.2

Opacity
[1/m]
PN [#/cc]

0.19
2.9 x 10°

0.16
2.9 x 10°

0.35
2.9 x 10°

0.45
2.9 x 10°

0.33
2.9 x10°

0.25
2.9 x 10°

0.22
2.9 x 10°

0.14
2.9 x 10°

0.5
2.9 x 10°

0.5
2.9 x 10°

Emissi
Class

China 3

China 3

China 3

China 3

China 3

China 3

China 3

China3

China3

China3

Filter

DINEX active

DINEX active

DINEX active

DINEX active

DINEX active

Puritech

active

Puritech
active

Puritech
active

Puritech
active

Puritech
active

MEHZERRFEP Www.vecc-mep.org.cn



» Running Condition was
monitored with CPK
software vehicle by
vehicle. W

» With the feedback
Information from the
datalogger, Puritech ,
Dinex,HJS DPFs were
allocated to different
vehicles and machineries.

» VECC and Swiss experts [ N N El [[' :
check the vehicles for the ‘ * G i i
DPF preparation and DPF
Installed in July and

VAN Fio B3 1ER A5 580U Vehicle Emission Control Center Ministry of Environmental Protection HMENZEIRREM WWW.vecc-mep.org.cn



» Focused on PN efficiency testing ;
» Measurement with 2 NanoMet3 in parallel,
» Nanjing:

-Measurement 1: August 2014 DPF installation
-Measurement 2: January 2015 after about 100’000 km of operation

» Xiamen:
-Measurement 1: September 2014 after DPF installation
-Measurement 2: January 2015 after about 30’000 km of operation

(estimate)
» Test Method:
-PN concentration testing using LUGDOWN mode cycle on Chassis

dynameters;
-Real-world running testing with instruments equipped on vehicles;

LUGDOWN Running Mode Real world PN Testing

HRFRPBYIEHSEEBSRIN  Vehicle Emission Control Center Ministry of Environmental Protection

DPF installation

DPF Test on
Chassis Dyno.

MEHERRM Www.vecc-mep.org.cn



Vehicle 1 6 7 9 10
A34568 A33694 | A33742 | A33753 | A33755 | A39358
DINEX Puritec | Puritec | Puritec | Puritec | Puritec
h h h
9991  99.94 : 99.91  90.39 : 91.45 : 9945  99.86
99.96  99.38  99.94 99.92 86.00 99.81  97.76 - 99.95  99.15
58.43  69.65 9935 9712  96.93 79.48  83.01 97.82 9556  95.72
2 - Road 99.78 48.83 99.11 82.85 93.22 21.85 63.01 99.14 97.44 79.20
1.00E+10 [V | — [’
Ero8 - 0.8 —— PN-DPF-pre
1.00E+0 = ———4 —
o gmo&o(, il — v \IJ\fJ\f’\/ \‘IJ \VIJ\‘F’\‘ g’z —— PN-DPF-post
; 1.00E+04 ’ANV/W\"L_, “\,J - 0.2 — Filter Efficiency
D 1.00E+02 T T T T 0
1.00E+12 T ‘—‘ - - - — - o -1
P — L og
1.00E+10 k)
1.00E+02 o7
s A 1 A Rk e
-g L00s05 ) : | !. l i 04— phoprpod
S| e Wl oo -
[
1.00E+03 01

LO0E+02

L]

500

0
2000

IR BN ERSHERZ PRI

Vehicle Emission Control Center Ministry of Environmental Protection
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Vehicle 1 2 3 4 9 10
D59281 | D59289 | D59293 | D88987 | D88957 | D89330 | D89331 | D89336 | D59290 | D59283
DINEX DINEX DINEX DINEX DINEX | Puritec | Puritec | Puritec | Puritec | Puritec
h h h h

98.76  99.50 99.08 98.85 96.96 97.20 98.67  97.42 94.17 91.03
1- Road 99.20 99.82 98.34 97.65 99.54 98.06 98.47 98.97 96.76 -
2-Dyno 94.98 98.20 85.92 91.1 94.75 99.14 95.60 93.91 93.72 77-93

2 -Road 99.55 99.78 97.92 80.92 94.05 99.91 99.57 99.24 95.02 62.48

1.00E+10 - AT —— —— 1

1.00E+09 T"V\VW r o9

1.00E+08 /‘w Jlnnﬂ J‘.Jl“l - o8
(@) 1.00E+07 | MV \ = wpwh‘( H!J“ ] E-;
c E 1.00E+06 i\ 0:5 ——PN-DPF-pre
> = 1.00E+05 »JMNMWWAML T Wﬂm n\f'h VLWYl\'\ I AAAD - 04 — pN-DPF-post
) Cooreon raull A WM"’“’L_N a UL WU g 02— fiter ermciency

v et g =

1.00E+02 T T T T T T T T T T 0

0 100 200 300 200 500 600 700 800 900 1000
132: m* BN TI\ ' S PO 1 I 1 B [ 7;9

1.00E+07 1 L‘ M r-\ﬂ—io

o | | | I B I | U “07
| I [N
o 100E:06 H I }
(0] £ Jprf L { " ™ 05 —PNDPRpre
= 100505 | 4 | s
(@) ] [ e g™ - 04 —PpN.DPF.post
o 1006404 K | | H I ‘ Aiim 03 Fiter ffciency
“02
1006:03 | | o1
100602 0
0 500 1000 1500 2000 50 3000 3500 200 1500
Time(s)
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» National diesel vehicle after-treatment guideline drafted for opnions;

Scope of application
Normative reference
Terms and definitions

* Performance requirements for after-treatment o
device . jgla':mﬂm,.. e 1
 Requirement of durability ranm R
* Loading demonstration test of after-treatment |
device
* Fleet retrofit
* Appendix A: Information of after-treatment
device _ /
* Appendix B Information table of demonstrative National Guideline
vehicle
* Appendix C Tachograph of demonstrative
vehicle

* Appendix D Product installation form

RFRPBHEIFEHSEEDIN  Vehicle Emission Control Center Ministry of Environmental Protection YEHEFFERE WwW.vecc-mep.org.cn
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First Stage of Retrofit program:2013.8.1~2014.8.1

» Large driving restriction areas for yellow labeled vehicles;

» Green labels applied to original yellow labeled vehicles after
retrofitted,;

» No subsidies from the government;
» So far, there are more than 2000 vehicles
(bus\ heavy duties) be retrofitted,; Lf

ATRAELER 5
xap

Xiamen is considering the similar policies
on diesel vehicle PM control.
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» DPFs show high PMPN reduction potentials;

» Retrofit guideline is necessary for DPF evaluation
and durability check ;

» Related policies is needed to improve the owner’s
Incentives ;

» Development of DPF promotion and application
mechanism in a large scale;

» non-road mobile sources of pollution prevention and
control strengthen needed,
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