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FCWVTA Emissions Test : EifH

Category M: = A B8, f7/ VA G
o M1: EH[E 5|1 29K
o M2: EH[E EHES AT, GVW < 5,000kg
o M3: 78 [5] 5] 1% 2% FA9FE %, GVW > 5,000kg

Category N : HEEHW, w5/ )4
N1- Class 1: Max GVW < 3,500kg , Reference Mass < 1,305kg
N1- Class 2: Max GVW < 3,500kg , 1,305kg < Reference Mass < 1,7

N2 : 3,500kg < GVW < 12,000kg
N3 : 12,000kg < GVW

Category O, L,...

HEYMIND,. A 3 R —
GVW = Gross Vehicle Weight

gy
hap
t 2?
/ 7 )y

60kg

N1- Class 3: Max GVW < 3,500kg , 1,760kg < Reference Mass < 3,500kg

Lli@ﬁiﬁﬁf;%ﬁm TIFE T?HEEEK FAAEAE(ELE2,ES. )

Reference Mass = [EF 1 TR EE#RHY EE &= Rk 75 kg ( S HEE
F3/1100kg

=)



ECWVTA Emissions Tests — Types

ot

Type | Tailpipe Emissions after a cold start EE#f/2 A& AEEIHYIRME T B smUHTES

For Euro 6d-TEMP and later + Real  Euro 6d-TEMP 2% + E B FSH EE RN

World Driving Emissions ol
Type Il CO Emission test at idling speed SIRCOMEL
Type Il Emissions of crankcase gases HH RS Ol )V HERCHIES
Type IV Evaporative Emissions (SRR s ORI
Type V  Durability of anti-pollution devices JEHFEEE fif H Z HIES
Type VI Low temperature test -7°C T2 T B S oI,

On Board Diagnostics (OBD) H 2R 24
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Type Approval Emission Test: 57%&

b

L RS R T

1) T

Irrrl

H *% E passenger cars + light duty trucks ; HD and Off highway vehicles

W%TA@/\*E positive ignition (gasoline, LPG) ; compression ignition (diesel)

PARNY

o EXEHPERAEAES3EE: Euro 1,2,3,4,5a,5b,6b,6d ; Euro I, 11, 111, IV, V, VI, VI

2) European Community Whole Vehicle Type Approval (ECWCTA)EREE

_:E H
dyn

3) JFALEEL:S [BEREERMNE - Engine Emissions Test (57 557

3+E%U§?ttfﬁ/ﬂﬂ JQ Type | Emissions Test using chassis
amometer (.27 &=
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ECWVTA Type | : SF{F5fi L

Fresh Air
Intake

Bag Sampling
Dilution Air —
%2 KK Filter 000
D|Iuted Vehicle Critical Flow
. Emission Venturi j\-
Vehicle '
Emission Dilution Air Constant Volume Blower Gas Analyzers
Tunnel Sampler

Chassis Dynamometer

o LOUTIERRTES | EFE IR an ~ ke

o —HMDEEE BTEHBEIYI# R 2 f#E1743(Bag)

o EERO TR A AR A ] = R A Lo ANOX, CO, HCE =

o BEERFEATHWEE R LNTETEFEYIEE - BEfirderam

o KT (PM)EieilEslimdl - FHEEEE T 8RS RTR IV E
2= HOEEPMESR > BEI/Emg

e Euro5-6 > FI+ K4 > PM=0g - KT8 (Particulate Number, PN) t752& |

e Euro 5-6 &)l E M, N1-Cl1, 2,3, N2 : PN fE{E: 6x10* Number/km
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WCTA — Type | Dynamometer Emissions Test

http://www.meidensha.com/products/automobile/prod_01/prod _01_02/prod 01 _
02_03/__icsFiles/artimage/2015/05/01/ce5 fb03/f-1-1-6-img-04.jpg
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Chassis Dynamometer Emissions Test —
=[S B A1 :g/km
» BRI U P TR E T BE RO AT
S E R TR IYIRSEE = (BEi1:gram),
b DAf TRZ 4 B B (BE AT : k), (R BER PR
* HEICE AL g/km
o« ZEHIBHRY KB RETZ DL N EE
o EXHEHERFEAE: Euro 1,2,3,4,5,6
o BRI T RUH/SH
o /378H : M1,M2,M3,N1-Classi,...

* DERIRIERR 5 | BB SR IR

NEDC Drive Cycle
120kph

Dol | 1180 sec

VEHICLE SPEED (KPH)

| § I
1 Inrt! nl |
TR IRTITR

TIME



ECWVTA - Type | JRUHFAZK BELZ B HIHVHEIY)

2B
I EIEEIESEN
HC

mg/km
NOx mg/km \' Vv A v

HC + NOx mg/km
CcO mg/km V V V V V V
THC mg/km v v
NMHC mg/km v v
PM mg/km v s
PN Nb/km V
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Engines Type Approval Emissions Test

Engine RPM Trunnion %
Bearings AC or DC
Power
Y L .
A (] = -
V=0 V=0
Torque Torque
Engine Dynamometer
Side View End View

o 5|Zihi(crankshaft) gy & E 17 2 T2 1~ (dyno rotor)
PRI U R B S 5 28 7] > Be B g H PRI S AR &

o HEEET 2. » Hi/ DZEELLU N &40 © B Jsm i (drive
shaft) ~ PARL ~ 5[Z2A0% ~ 5 [ZEEEREIZES] ~ JHPTIES] -
ERIMFER
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Engine Emissions Test

https://staticOl.nyt.com/images/2011/04/05/business/Truckj

p/Truckjp-jumbo.jpg

https://www.adfdiesel.com/images/dyno/dyno-qc-2.jpg 2
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Engine Dynamometer Emissions Test —
=[S E A :g/kWh

o MELEE DR » 5 [ZEDRMENEE A = M &

o SIZEAFTIARME EITHMRE TN BRI S0 B SRR TR R
RPN E & (BEArgram) > BrLATNATIES [ 2 H 4R =
(BEfir: kWh) » ([EEHENE

o BERPEIN =N g/kWh

o« 'EHIFERY) KPR ETZ DL T S
* Eﬂk?ﬂ%ﬁiﬁ%‘% Euro I, 11, 1L, IV, V, VI European Transient Cycle (ETC)
o NWARE @ JRUH/SEH

o EHEFSYHH : M1, M2, N1, N2, N3, © s -
- HEMURMEIG B2 5 £ i
m i ; —
2 N
| row 1800 sec

600 BO0 1000 1200 1400 1600 1€ 00 400 GO0 enE 1000 1200 1400 GO0 1800
TIME TIME
" — - - 26



Type Approval Z2H B E HIHVHERY)

GEE o o

mg/kWh Vv Vv v v N J

HC mg/kWh V V Vv v v v

NOx  mg/kWh \' Vv Vv v v v

PM mg/kWh v v v v v J

NMHC mg/kWh Vv v y v

CH4  mg/kWh v/ v y J
Smoke m-1 v y J

NH3 ppm

PN Nb/kWh
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02: <<1%
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SALRREH TR B/ P R IRAE

e Lower flammability limit(LFL) / Upper flammability limit(UFL)

s TEREHEIENIZE RS » HRTRIER - WA e T

LFL UFL Auto ignition temp
YARIEIR FIR | BARHET R EFR Shl i
(% in air) (% in air) (C)

Diesel &2 0.6 7.5 210
Petrol )5 i1 1.4 7.6 246-280
Propane

(SR E A A) 2.1 y 480
R | R B

RHEEE) (FH)




};\\\kjﬁgP> | Iﬁ%? B ¥/§ré’/f: ?E):Em

TREE T (LA PR
gﬁ@ﬁ* HELREL) S U
% % :n‘ E?(PM) Elf\j/—f-‘g—‘_:‘
AT A =R
ST YRR A

HC & CO

7 mﬁ‘fmﬁﬂﬂgﬁ‘ LRI
A e P > 4R

/I:b 1 /DZ//[ %kmi_ &
NOx4E [l

. iJD El%)z 2, b L
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NOXBERUERIAEZFRR

TR * RIE ppm  NOXJE&E5RE P ERRLLHS]
JECHE AT R S g/km  FAHPHINOXE =
5 IZEDAREE T g/kWh  HEr5 %A EFFHINOXE &

R - BACO2JRIE LN ppm/%  NOxE1CO2” FARLLHA]
BRI - BLRERPARIEER]  g/ke fuel HEEkgARIFTHEINOXEE &
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NOX S HEIUAR AE

NOx/CO2

(PPmM/%)
120

|_iNOX i |
\/

100

80

60
40
20
<0 54 (%£10)
20-30
50-60

Speed EEZE
(km/h)

HLRISRHEINOX/CO2 Rk

| hnzEENOx ik |

T Lug Down Test FH IR

00-120 350
300

W 80-100 -_
& 20
m 60-80 Q. 200
= 40-60 x 1°0
O 100

=

50

64-66

74-76

92-94

Acceleration fj1ZE
(ms-2)

/

= NOx/CO2 > 60ppm/%, =

| Lug Down Testi{E A NOx{EHERCES |

NOx (ppm) &R
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Portable Emission Measurement
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Portable Emission Measurement System

(PEMS)

o A Type ApprovalXf B85 s 23 1

o AT EER | o B BT
o ENEINE BRI

THRERFEFFDHEL

o 152 Volkswagen Dieselgate Scandal

* B[ EX SR =¥ Type ApprovalfZ

—a

B¢

e Euro 6d Type Approval Type | Emissions Test
A FE5 Real World Emission Testing



fif 28 Dieselgate Scandal HY¥#y &

 |CCT Z=5F West Virginia University (WVU) — Center
of AIternatlve Fuels, Engines & Emissions (CAFEE)
(5 I PEMIS 1F S5 I3 3 e M Ly B A K 17
IS A EL B HEI

e CAFEEfF2014F5 HFEAR #Hya “In Use Emissions
Testing of Light Duty Diesel Vehicles in the United
States”:

o 3RS E B EHEI L AR 5241,

o H P 1#fi{E#5Lean NOx Trap (LNT)EVHEZELUSEPA Tier2
Bin5 FEE £ 15~35 (%




BRI Fig 3.23, In-Use Emissions Testing of Light-Duty Diesel Vehicles in the United States,
CAFEE, West Virginia University, May 2014
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PEMS EAType Approval Dynamometer 3FHE IS

AR R

SO — FECVSEE SR ST %

Semtech exhaust flow meter

S Scemtech exhaust sample port
A rTaas
ERRIEJE: Fig 3.31, In-Use Emissions Testing of Light-Duty Diesel Vehicles in the United States,

CAFEE, West Virginia University, May 2014
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PEMS Ei Type Approval Dynamometer FTP-75 T)%¢
/EJDJEE%&:[‘/\\\

PEMS
Type Approval Dynamometer
Bag 1 Bag 2 Bag 3
10 10 10

CO2
CO, mass rate [g/s]

0.02

=!
=
—
[y

NOXx

0.01

NO, mass rate [9/s]

o
=]
=]
5]

0

NOx kz CO2 : PEMS £ Type Approval Dynamometer 455 5 E V&

BRI Fig 3.32, In-Use Emissions Testing of Light-Duty Diesel Vehicles in the United
States, CAFEE, West Virginia University, May 2014 H




PEMS g&_FHIER Vs DynamometerHifzZ:t

16f------J-- I S
14f-—---- F--F----

I Route 1: highway
———————— [ Route 2: urban (LA)

________ [ | Route 3: rural-up/downhill
[ |Route 4: urban (San Diego)

& 14— F-+-----------1 I ~oute 5: utban (San Francisco) [
< [ |FTP-75'Bag-3' (Chassis Dyno)
(oY) 1.2 ——---+ LT T mumm Tier2-BinG Standard: 0.04 [g/km] |]
< 1.0f---- % B BN =SS .
% osf-—+4H || F-+---- R
Q I | __ _E_EE
(%0 0.6
I I LTl

QL) 04 ’/!
= o2k HoloF-+---- ol
<< - R|R| g R(|R

DD l..l._l_l_.& .-l-ﬂ

Vehicle A Vehicle B Vehicle C

Figure 4.3: Average NO, emissions of test vehicles over the five test routes compared to US-EPA
Tier2-Bin5 emissions standard; repeat test variation intervals are presented as =1s: Route 1 for
Vehicle A includes rush-hour/non rush-hour driving, ‘R’ designates routes including a test with

DPF regeneration event, ‘nd’ - no data available

& HIEANOXBER 2 i3 IR T 2R A FTP-75 T s

BRI JE: Fig 4.3, In-Use Emissions Testing of Light-Duty Diesel Vehicles in the United

States, CAFEE, West Virginia University, May 2014
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Diesel Transient Dynamometer Emissions Test

5Ll Type Approval &g TCTR M IS
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Hong Kong Transient Emission Test
(HKTET)

/;% “, /L_;\rr_t:
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Chassis Dynamometer

o JHLUINE S0 S A SR

o {THERE]

oy
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4
Exhaust Sampling
J-

ELE

HBERE D PR AR IR

Gas Analyzers Unit Flow Measuring Tube

O o)

Exhaust Analysis System

BRI R
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Roadside Remote Sensing
Emissions Measurement
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Roadside Remote Sensing Emissions Measurement
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[HC] (ppm)

R R T HIER Rf
EAEFERURE (ppm or %)

;;; | OB/EE SRR AR g
L AL | Petrol/LPG Dyno Test Emission Quantity (g/km)

R> Cut-point SRS, A% ST,

Concentration

NETE

U YRS Dyno Test Pass Dyno Test Fail

RS- Identified ¥

Error of Commission

[HC] Time Series in TUV Drive Cycle

Gross Emitters ;
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FAS/Lug Down Test

Type Approval Emissions Test
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