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CVS - Constant Volume Sampler
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http://en.wikipedia.org/wiki/File:New_European_Driving_Cycle.svg
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http://transportpolicy.net/index.php?title=File:Ftp72.gif
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WLTP2015

78 FH =R AN [EHYWLTCHIEUE RN, 7~ Bk 1] i € -
defined by power-weight ratio PWr in kW/Tonne (rated
engine power / kerb weight):

. B - (BB EE PWr <= 22;
. BH - HEERF S 22 < PWr <= 34;
E3%H - S JIEHR PWr > 34.

\nPr \m
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http://en.wikipedia.org/wiki/Kerb_weight

WLTC Class 1
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http://en.wikipedia.org/wiki/File:WLTC_class_1.svg
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http://en.wikipedia.org/wiki/File:WLTC_class_2.svg
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http://en.wikipedia.org/wiki/File:WLTC_class_3.svg
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Test cycles for MGV, HGV and Buses

EU Emission Standards for HD Diesel Engines, g/kWh (smoke in m1)

Tier

Euro |

Euro Il

Euro Il

Euro IV
EuroV
Euro VI

Date

1992 (< 85 kW)

1992 (> 85 kW)

October 1996

October 1998

October 1999 (EEVs only)
October 2000

October 2005

October 2008

January 2013

Test

ESC& ELR

ESC & ELR

WHSC

2018/1/31
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http://transportpolicy.net/index.php?title=EU:_Heavy-duty:_R49
http://transportpolicy.net/index.php?title=EU:_Heavy-duty:_R49
http://transportpolicy.net/index.php?title=EU:_Heavy-duty:_R49
http://transportpolicy.net/index.php?title=EU:_Heavy-duty:_ESC
http://transportpolicy.net/index.php?title=EU:_Heavy-duty:_ELR
http://transportpolicy.net/index.php?title=EU:_Heavy-duty:_ESC
http://transportpolicy.net/index.php?title=EU:_Heavy-duty:_ELR
http://transportpolicy.net/index.php?title=International:_Heavy-duty:_WHSC
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http://transportpolicy.net/index.php?title=File:Ece49.gif
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http://transportpolicy.net/index.php?title=File:Elr.gif

World Harmonized Stationary Cycle (WHSC)

Weighting

Factor

0 Motoring - 0.24 -

1 0 0 0.17/2 210
2 55 100 0.02 50
3 55 25 0.10 250
4 55 70 0.03 75
5 35 100 0.02 50
6 25 25 0.08 200
7 45 70 0.03 75
8 45 25 0.06 150
9 55 50 0.05 125
10 75 100 0.02 50
11 35 50 0.08 200
12 35 25 0.10 250
13 0 0 0.17/2 210

Total 1 1895

T Including 20 s ramp

2018/1/31 25
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http://transportpolicy.net/index.php?title=File:Whtc.png

Euro 5 Vs Euro 6

Euro 5 Light-Duty Euro 6 Light-Duty
1.0 0.5 1.0 0.5

Pollutant
CO

HC 0.12 0.°

HC+NO, 0.23 017
NO, 0.06 0.8 0.06 0.08
PM 0.005¢ 0.005 0.005¢ 0.005
PN (#/km) 6.0 x 10t 6.0 x 10! ¢ 6.0 x 10"

2and 0.068 g/km for NMHC; ¢ applicable only to DI engines, 0.0045 g/km using the PMP measurement
procedure; ¢ applicable only to DI engines, 6 x 1012 #/km within the first three years of Euro 6 effective dates.

2018/1/31 27
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Gasoline

Diesel

2018/1/31

Combustion improvements
over Euro 4

Faster oxygen sensors

Catalyst improvements-
oxygen storage capacity and
better coatings

Combustion improvements
over Euro 4

Variable fuel injection timing
for DPF regeneration

DOC + DPF

Some engines use lean NO,
traps

No changes required for port fuel-injected
gasoline engines

Improvements to fuelinjection timing or
addition of a gasoline particle filter for
gasoline direct injection (GDI) engines

Increased fuel injection pressure

Smaller and medium-size engines
(<2 liters) tend to use DOC+DPF and
primarily LNT for NO control

Largercars (>2L) use DOC+DPF+SCR

Some manufacturers offer EGR-onlvNO ,
control (with no aftertreatment control),
and DOC+DPF on medium and larger cars

29



5 BE SRR

On-road emission results, by vehicle Ab B
ove type—approval
2 Below or equal to type—approval
I Above Euro 5 limit
SCRG NP @ I Above Euro 6, below Euro 5 limit
B Below Euro 6 limit

3 1.5 Euro 5 limit
X Euro 6 limit
~N
)

x 15 test vehicles in total (6 manufacturers),
2 1 SO e with diferent NO, control technologies:
0] * 10 selective catalytic reduction (SCR)
g SCRG @ EGR » 4 exhaust gas recirculation (EGR)

0 * llean NO, trap (LNT)
<05 EGRE@ 5% @ScR @ ECR
SCR Average Euro 6 NO, conformity factors
@EGR (ratio of on-road emissionsto legal limits):
SCRQ ECRey QSCR - all cars: 7.1
0 i * best performer (Vehicle C, SCR): 1.0
100 120 140 160 180 » bad performer (Vehicle H, LNT): 24.3
Average CO, (as % of type—approval [g/km]) » worst performer (Vehicle L, SCR): 25.4

2018/1/31 30



EBXER/NHAE RS H

Euro V Heavy-Duty Euro VI Heavy-Duty

Euro V SS2 Euro VI SS2 Euro VI Tb

Emission limits (g/km)

CO 1.5 4.0 1.5 4.0
HC 0.46 0.55 0.13 O.16¢
CH," 1.1 0.5
NO, 2.0 2.0 0.4 0.46
PM 0.02 0.03 0.01 0.01
PN (#/km) 8.0 x 10" 6.0 x 10%
Smoke (1/m) 0.5

Ammonia (ppm)?*? 0.01 0.01
Fuel Sulfur Limit (ppm) 10 10 10 10
Test Cycle ESC & ELR ETC WHSC WHTC

aSteady-state testing; ® Transient testing; ¢ For Euro V for Natural Gas only, for Euro VI, NG and LPG; ¢ Total HC
for diesel engines, non-methane HC for others

2018/1/31 31
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