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A “Pyramid of Effects” from Air Pollution

>90% of monetized

benefits 4
Thousands
ER visits,
e Hospital
= admissions, E’
E“ Heart attacks o
= Tens of Z
s Thousands School o
5 absences, Lost work m
=
g days ®
= a
5o
E Respiratory symptoms,
|
C Asthma attacks
-

Proportion of population affected
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stoichiometrc (Ideal)
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Ideal combustion:

(1kg) Gasoline + (14.7Kg) Ar —— N, +CO,+H.,0

Actual Combustion:

(1kg) Gasoline + (14.7Kg) Ar — N, +CO,+H,0+CO+NO,+HC + 0O,
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10115 mode Standards on 20002002 Standards on 2005 long Term 2009 Post new long
Japan 11 mode 1015 mode + 10115 mode + 11 mod | Standards m Term Proposal
11 mode cycles mode mode cycles 10/135 + 11 mode cycles Mode cycle JC 08
EU | 1993 | | 1996 | | 2000 | | 2003 2009 || 211 || 2014
Euro 1 Euro 2 Euro 3 Euro 4 Euro 3 Euro 5+ Euro &
ECE cycle s e = _
Europe ECE+EUDC — \?2;_
cycle ecg || ECE || ECE || ECE | | ECE ECE | | EcE ECE | | ECE
R 13104 R 83 R 83101 R 83/02 R 83/03 R 83/04 R83/05| | RE3/6
EPA Tler® Tler NLEV Tier 2
- - ier
FTP us 87 UsS 94
us test cycle e
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EMISSION STANDARD IN IRAN & EU

Euro 5 Euro 6in ......

in 1399
Euro 4

in 1393

Euro 3
in 1389

EURO 5

Euro 2 EMISSION LIMIT: CO=1000 mer/k
in 1384 URO 4 CO=1000 mgr/km B mgrikm
EMISSION NMHC=68 mgr/km NMHC=68 mgr/km
LIMIT(gr/km):
03 Co=1 THC=100 THC=100
EMISSION Noxc0.08 Nox=60 Nox=60
LIMIT (gr/km): H(éx—_o 1 PM for DI engin=5mg/km o=
Co=2.3 =v. PM for DI engin=4.5 mg/km
Nox=0.13 PN=6*E11 Nb/km
HC=0.2

LIMIT(gr/km):
Co=2.2
HC + Nox =0.5
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(1kg) Gasoline + (14.7Kg) Air *N,+CO,+H,0+CO+NO,+HC+O,
NO + CO + HC > N2 + CO2 + H20

O
T ¥ ® el sl g Susiso il |G (Y] ¢
- IRAN STANDARD & QUALITY INSPECTION a



93995 39 ool (51 9 (559 UL Juwo Olaie

sas o i Aty yeige (95 (Mwoyo8e 39u>) NO, 9 HC «CO b suso¥T pxo iSlas aiil o8 v
Wl Gl e S - S g8 el us U g wled oo

p3Y (sloyS aSilej U Jgomo b 595U 45 camndlo 50 cnl .09l ST (s slalos 40 (4 & Khos (el u &V
U owlply oo ooi plxil iaSTe (YO © € dgus ) doawy Sod Faw Wylys 4z 30 4 g 00,50 <l o |
3 B ouss¥T HLAsSH (Gloj 050l 30 olply g 009 Jlad uf 1 yo5dllS (ol ¢ ol S5m0 9095 ASilo)
bl (50 293 A2 () iy

&) S 45 00,55 St 95095 U1 4 @)l 5 Al )l SOl g5l e b Caml (o0 595Ul Sy V7
Wil (ol Bdlo (glyle 159 :IGL 51 (55l JSbo (2

Aveos G olonis yuiiio SbuS )i g 5L ¢ pukio slod (6399 « iyl « Loyws « Lo ) cawlio b Ll jo v/
(EPA &l yi0 gl 1) ool 4nils oamslio 3,5hos Jlus & G b g yoghs

5,55 Back Pressure ougay olxs| cucly g 0 J8las Lol 4o jLas cdl v

O
W o¥ CE 'Y el sl g Susiso il |G (Y] g
- IRAN STANDARD & QUALITY INSPECTION a



. Exhaust Gas Recirculation www . isai.co.ir

sl J 3y 5 b W g ) adlala ol

) otand 4S il A5 K cpl o o 2 Sdae 3

bgia a5 5 Gl b 1) Dub as A 0
OomSl Glose 5 a8 el a4y 03 S

Lo dsdie yagdna (3 yin) aldésna 53 dgaga

SialS a5 ik s aglia (3 gial ey LIS

00 Gla) led IS L alogn cpl 23S e oy

2 pasady NOX Ol e WD 5 sl (hals

e Jige s (S slgasa

: - oeo
bl sl s Suiso cmits 1€ (Y] .)ar

IRAN STANDARD & QUALITY INSPECTION



o wwwisaicelir
Oy S

51 slgh b b3, & ygm0 30 g oy o (ruwb Cudlo alawly 43 95095 Sb ;0 39290 ¢ 3
39 Hlomdil g Connns 3 Jauxo (09T ooyl 0gMe Igd 50 9 3 5Ly ;Liiil .0y (oo pibiiin 51 o

S 0 ol 1y g 095 Gl Lbl

: - .@..
bl sl s Suiso cmits 1€ (Y] .)a(.

IRAN STANDARD & QUALITY INSPECTION




S g (33 35 O yShos

oo g8 )8 b Y 3l joue (o j0 9 S S (6999 4 SOl @9 yb 3l o ey

Sgd o0 o
alidzxo & 1y o3 5k Lowiung 00,5 Jos Igp Wakio 9 STb oy alawsly g0 & yiuwnsS
S o0 Colod Gl el

Active carbon canister

Fuel tank e
o Lo 5on adgis 8 minialo ® ol Il g Seraats cu il ISQI O) C
= IRAN STANDARD & QUALITY INSPECTION .,



. UM‘ )w

bl jgamiow 105Y <02 g (TS| jguadow ;500 Sl

iilno (3 TS|y g (5955 5l (S 95 g0 30 L ) guancns (2 oo

I 90 4y iy (559ensT b (glag oe5 bl 990 Wadiibo (59, y (S i uad oo
W30 ;50 Hmo (3 S |

FUEL INJECTION FEEDBACK LOOP

Oxyge
5.!;,,; Downstream

Oxygen Sensor

: - oeo
Qb sl g Suiso cmits 1€ (Y] .)ar

IRAN STANDARD & QUALITY INSPECTION



1.Cable line

2. Dish-shaped washer
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5. Clamping joint of heating component
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6. Heating rod
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Timeline Emission Standard Passenger Cars

1985 1990 1995 2000 2005 2010 2015 2020 2025
Euro1 Euro2 Euro3 Euro 4 Euro5a  Euro5b Euro 6b E#Eidid Euro 6d
7/92 1/96 1/00 1/05 1/09 9/11 9/14 9/17 120
Urban (40 sec idle) + EUDC cycle Revised ECE + EUDC cycle WLTC + RDE
Tier 0 Tier 1 2000/2001 2004 - 2009 2017 - 2025
use7 US 94 SFTPINLEV Tier 2 Tier 3
1987 1994 2000 2004 2015 2017
Tier 0 Tier 1 st wE BV LV ULEV SUEV PZEV 2017 - 2025 LEVI
2000-NewShort 2005 -New Long
S TermStandards ~ Term Standards AL SN T
10/15 + 11 mode cycles JC08 mode cycle
3/08 Beijing4 2113 Beijing5 7/2020 772023
11/09 Shanghai4 514 Shanghai5 (N6a  CN6b
710 (N4 national 416 (N5

1985 1990 1995 2000 2005 2010 2015 2020 2025
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Standard Emission Scope of vehicle

O This Regulation establishes technical requirements for the type approval of motor
vehicles.

O In addition, this Regulation lays down rules for in-service conformity, durability of
pollution control devices and On-Board Diagnostic (OBD) systems.

O This Regulation shall apply to vehicles of categories M1, M2, N1 and N2 with a
reference mass not exceeding 2,610 kg.

O At the manufacturer's request, type approval granted under this Regulation may be
extended from vehicles mentioned above to M1, M2, N1 and N2 vehicles with a
reference mass not exceeding 2,840 kg and which meet the conditions laid down in

this Regulation
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THE EU REGULATED TYPE APPROVAL PROCESS

© Type approval certificate

Information folder 0 Approval

| Authori
Manufacturer t

Technical
Service
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VEHICLE CATEGORIES

Directive 70/156/EC, as amended by Directive 2007/46/EC

A
Carriage of
W Passengers M2
Min. 4 wheels
PC M3
M1 CL1
Carriage of NTCL2
M Goods M1 CL 3
Min. 4 wheels
N2
N3

Up to
9 Persons

Owver
9 Persons

MLA.

GVW < 3.500 kg "
GVW = 5.000 kg

5.000 kg < GVW

RM = 1.305 kg

Max GVW 1.305 kg < RM

=3.500 kg = 1.760kg

1.760 kg < RM
= 3.500 kg

3.500 kg < GVW = 12.000 kg
12.000 kg < GVW

U Until Euro 4: Two subgroups: M1 with GVW < 2.6500 kg and M1 with 2.600 kg « GVW < 3.500 kg
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EUROPEAN UNION
EURO 1-4 - PASSENGER CARS M (< 2,5T GVW, < 6 SEATS)

Application Date month/year TA: Jul 1992 TA: Jan 1996 TA: Jan 2000 TA: Jan 2005
FR: Jan 1993 FR: Jan 1997 FR: Jan 2001 FR: Jan 2006
Test type - URBAN (40 sec idle) URBAN (40 sec idle) Rev. Urban (10 sec idle) Rev. Urban (10 sec idle)
+EUDC +EUDC +EUDC +EUDC
Combustion Type Pl Cl Pl Cl2 Pl Cl Pl Clo
HC g/km - - - - 0,20 - 0,10 -
NOXx g/km - - - - 0,15 05 0,08 0,25
HC+NOx g/km 0,97 (1,13) 0,97 (1,13) 0,50 0,70 - 0,56 - 0,30
co g/km 2,72 (3,16) 2,72 (3,16) 2,20 1,00 2,30 0,64 1,00 0,50
PM ma/km - 140 (180) - 80 - 50 - 25
CO, HC+NOx: C0:11 CO,HC+NOx:  CO:11 CO, HC, NOx: CO:11 CO, HC, NOx: CO:11
Deteriation factors . 14 HC+NOx: 1,0 15 HC+NOx: 1,0 1.2 HC+NOx: 1,0 1,2 HC+NOx: 1,0
PM: 1,2 PM: 1,3 PM: 1,2 PM: 1,2
Durability km 80.000 80,000 80000  80.000 L Ll LiLL! UL

or b years or 5 years orbyears¥  orbyears?
EOBD - NO NO NO NO YES YES YES YES

Y In brackets: COP values 2 Limits for IDI Diesel. For DI Diesel until 30/09/1999: HC+NOx: 0,30 g/km, CO: 1,00 g/km, PM: 100 mg/km
3 Newly required recording of in-use durability * Until 12/2002 Diesel cars with GYW > 2t and - a) > 6 seats or - b) off road vehicles were considered as N1 vehicles
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EUROPEAN UNION
EURO 1-4 - LARGE PASSENGER CARS AND LIGHT DUTY TRUCKS N1 (> 2,5T GVW, 7-9 SEATS, LDT < 35T)

" En1ECT Euro 3 (EC 2000) Euro 4 (EC 2009

93/59/EEC 96/44/EC or 94/12/EC 70/220/EEC, as amended by 70/220/EEC, as amended by
and 93/116/EEC 98/69/EC and 2003/76/EC 98/69/EC and 2003/76/EC
| | ot | omt | Omt | G | Omt
<1250kg " >1250kg [>1700kg"| <1250kg" | >1250 >1700kg " Class 1 2 Class 34 Class 1 Class 2 Class 3*
< 1700 kg ! <1700 kg 1
Application Date month TA: Oct 1993 TA:Jan 1997 TA:Jan 1998 TA:Jan 1998 TA:Jan2000 TA:Jan2001 TA:Jan 2001 TA:Jan 2005 TA:Jan 2006 TA:Jan 2006
fyear FR: Oct 1994 FR:Oct 1997 FR:Oct1998 FR:Oct1999 FR:Jan2001 FR:Jan2002 FR:Jan2002 FR:Jan2006 FR:Jan 2007 FR:Jan 2007
Test type - URBAN (40 sec idle) + EUDC URBAN (40 sec idle) + EUDC Rev. Urban (10 sec idle) + EUDC Rev. Urban (10 sec idle) + EUDC
CombustionType SamelimitsforSlandClengines PI  CI P CI P Cl P ca pA Ca pPoca A o PP Cl P C
HC gkm - - - 020 - 025 -0 - 010 - 013 - 016
NOx gkm - - - 05 05 018 065 021 07 008 025 01 03 0N 039
HC+NOxX gkm 097(113)2 140162 170202 05 07(09)2 06 100132 07 12(182 - 0% - 072 - 08 - 03 - 03 - 046
o gkm 272(316)” 517(60)7 69(80)7 220 10 40 125 50 15 230 064 4177 08 52 0% 10 05 18 08 2271 04
PM mokm 140 (180) % 190 (220)% 250(290)* -  80(100)2 12001402  170(2002 - 50 - 0 - 100 - 5 - &0 - 8
EOBD . NO NO YES® YES®

" Reference weight in running order plus 25kg 2 in brackets: COP values ¥ Limits Diesel # Included Large Passenger cars (> 2,5t GVW)
% TA and FR application dates for EOBD differ from non OBD related dates: See EOBD section for more details

For Euro 2: COP =TA values (if not mentioned otherwise)

e
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EURO 5-6 SPARK IGNITION EMISSION LIMITS

mm PCM?,LDTN1CL1 LDTN1CL2 LDT N1 CL 3, N2

EuroSbbt | Euro6b | Euro6o/6d| EuroSa |EuroS/b+| Euro6b | Euro 6u/6d | EuroSa | EuroSlyb+| Euro b | Euro u/ed |

THC 100 100 100 100 130 130 130 130 160 160 160

NMHC 68 68 68 90 90 90 90 108 108 108 108
NOx mg/km 60 60 60 60 75 75 75 75 82 82 82 82
co 1.000 1.000 1.000 1.000 1.810 1.810 1810 1.810 2.210 2.270 2.270 2.270
PM 23 50 45 457 4,57 50 4,5 45 45 5,0 45 45 45
PN #2 Nb/km - - 60*ENY 60*EN - - 60*ENY 60*EN - - 60*ENY 6,0*EMN

" No exemption for gasoline Passenger Car  # Applicable to gasoline Dl engines only  * Test procedure defined in UN Reg 83 Suppl 7
“ Until 3 years after the dates for type approval / 1st registration particle emission limit of 6,0 x E12 may be applied to Euro 6 spark ignition DI vehicles upon request of manufacturer

EUROPEAN UNION
EURO 5-6 IMPLEMENTATION ROADMAP

Vohilo Glass " Ewosh | Ewobs | Ewosh | Ewoec | Ewobdlmp | Euosd |
M N1CI| New Types 01Sepn 01Sep14 01Sep17 01Jan20
: New Vehicles 01Jan13 01Sep15 01Sep18 01Sep19 01Jan21

N1 CIIL Il N2 New Types 01SepTt 01Sep15 01Sep18 01Jan21
- New Vehicles 01Jan13 01Sep16 01Sep19 01Sep20 01Jan22
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¢ Positive ignition engine-powered vehicles and hybrid electric vehicles equipped

with a positive ignition engine shall be subject to the following tests:

Type I (verifying the average exhaust emissions after a cold start);

Type II (carbon monoxide emission at idling speed);

Type I1I (emission of crankcase gases);

Type IV (evaporation emissions);

Type V (durability of anti-pollution devices);
Type VI (verifying the average low ambient temperature )

OBD-test;

Engine power test.

e
P T QOO  urustwscasomt ICO)] O C
IRAN STANDARD & QUALITY INSPECTION a



Computer

Exhaust Emissions Lab (TYPE I TEST)

Exhaust Analyzers

Fan
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DRIVING CYCLES: NEDC
URBAN (ECE) + EXTRA-URBAN (EUDC) CYCLE

Speed (km/h)

120 ¢
100
80 1
60 A

SANTARITANITA L

Time (s)

40
20

gs 1
0%

Part One

PartTwo ——

|

0

f— 195 —

— 195 —h— 195 —f— 195 — e 400

1180

" BS - Beginning of Sampling, engine start

2 ES - End of Sampling

Urban cycle =820 s
Urban + extra-urban cycles = 1.220 s (MVEG-A) Revised

ES . |

Euro 3
onw.

Urban + Extra-urban cycles = 1.180 s (MVEG-B) Revised
Urban cycle = 780 s (-7°C)
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Condition for Type I test

(J Ambient conditions:

» During the test, the test cell temperature shall be between 293 K and 303 K (20 °C and
30 °C).

» The absolute humidity (H) of either the air in the test cell or the intake air of the engine
shall be such that: 5.5 <H <12.2 (g H20/kg dry air)

[ Test vehicle

» The vehicle shall be presented in good mechanical condition.
» It shall have been run-in and driven at least 3,000 km before the test.

» The exhaust device shall not exhibit any leak likely to reduce the quantity of gas
collected, which quantity shall be that emerging from the engine.

» The settings of the engine and of the vehicle's controls shall be those prescribed by the
manufacturer.

» The daytime running lamps of the vehicle shall be switched on during the test cycle

e
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O Test fuel
The appropriate reference fuel as defined in Annex 10 or Annex 10a to this Regulation
shall be used for testing.

O Vehicle installation
» The vehicle shall be approximately horizontal during the test so as to avoid any
abnormal distribution of the fuel.

» A current of air of variable speed shall be blown over the vehicle. The blower speed
shall be, within the operating range of 10 km/h to at least the maximum speed of the test
cycle being used.

O The final selection of the blower shall have the following characteristics:
(a) Area: at least 0.2 m2;
(b) Height of the lower edge above ground: approximately 0.2 m;

(c) Distance from the front of the vehicle: approximately 0.3 m.

O
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Test equipment

» Chassis dynamometer
» Exhaust dilution system
» Gaseous emissions sampling and analysis

» Particulate Mass (PM) emissions equipment
» Particulate Number (PN) emissions equipment

» General test cell equipment

Determination of vehicle road load

The procedure for measuring the vehicle road load is described in Appendix 7
This procedure is not required if the chassis dynamometer load is to be set according to
the reference mass of the vehicle.

Tyre pressures

» The tyre pressures shall be the same as that specified by the manufacturer and used for
the preliminary road test for brake adjustment. ©

(U
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Use of the gearbox

O the second, third and fourth gears shall be used for the urban cycle (Part One) and the
second, third, fourth and fifth gears for the extra-urban cycle (Part Two).
» If the maximum speed which can be attained in first gear is below 15 km/h,

» when the manufacturer's instructions recommend starting in second gear on level ground

0 Vehicles which do not attain the acceleration and maximum speed values required in the
operating cycle shall be operated with the accelerator control fully depressed until they
once again reach the required operating curve.

0 Deviations from the operating cycle shall be recorded in the test report.

O
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Conditioning procedure

» At the request of the manufacturer, vehicles fitted with indirect injection positive
1gnition engines may be preconditioned with one Part One and two Part Two driving

cycles.

» After this preconditioning, and before testing, vehicles shall be kept in a room in which
the temperature remains relatively constant between 293 and 303 K (20 °C and 30 °C).

» This conditioning shall be carried out for at least 6 hours and continue until the engine
oil temperature and coolant, if any, are within £2 K of the temperature of the room.

» If the manufacturer so requests, the test shall be carried out not later than 30 hours after

the vehicle has been run at its normal temperature.

O
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Load and inertia setting

> Load determined with vehicle road test

0 The dynamometer shall be adjusted so that the total inertia of the rotating masses will
simulate the inertia and other road load forces acting on the vehicle when driving on the
road.

L The means by which this load is determined is described in paragraph 5. of this annex.
Dynamometer with fixed load curve: the load simulator shall be adjusted to absorb the
power exerted on the driving wheels at a steady speed of 80 km/h and the absorbed
power at 50 km/h shall be noted.

O Dynamometer with adjustable load curve: the load simulator shall be adjusted in order to
absorb the power exerted on the driving wheels at steady speeds of 120, 100, 80, 60 and
40 and 20 km/h.

» Load determined by vehicle reference mass.
L Load determined by vehicle reference mass With the manufacturer's agreement the

following method may be used.

O
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Conditioning procedure for LPG or NG/bio methane

O For positive ignition engined vehicles fuelled with LPG or NG/bio methane or so
equipped that they can be fuelled with either petrol or LPG or NG/bio methane, between
the tests on the first gaseous reference fuel and the second gaseous reference fuel, the
vehicle shall be preconditioned before the test on the second reference fuel.

O This preconditioning is done on the second reference fuel by driving a preconditioning
cycle consisting of one Part One (urban part) and two times Part Two (extra-urban part)
of the test.

L On the manufacturer's request and with the agreement of the Technical Service this
preconditioning may be extended.

O In cases where LPG or NG/bio methane is used as a fuel it is permissible that the engine
is started on petrol and switched to LPG or NG/bio methane after a predetermined period
of time which cannot be changed by the driver. This period of time shall not exceed 60
seconds.

e
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Resistance simulation

* Table value

* Coast-down
method

Lo o0 a0 Sandats .

Refarence mass of vericles | S9vasnt | absorbed by ine "
8] km/h g o
FOW [kg) ki kW M = ki kb
AW < 480 455 18 171 3.8 00261
4A0 = RW = 540 510 185 4.2 00282
Sl = RW = 5 570 4.3 194 a4 10296
£05 < RW < G50 B25 4.5 203 46 0,305
E50 = RW = F10 GED 4.7 212 4.8 30325
710 = RW = 75 T40 4 221 50 00337
7S = RW = B0 aon 5 230 52 00351
AR = RW = D85 910 5.6 52 5T 00385
965 = RIW = 1 0B0 1020 6.0 70 6.1 00813
1080 = RW =1 190 1130 6.3 il &4 00433
1190 < RW < 1 305 1 50 a.7 302 BB A2 1)
1305 < RW = 1 420 1 3460 7.0 315 7.1 00881
1420 = RW =1 530 1470 7.3 i2g 7.4 0502
1530 = RW =1 640 1 540 7.5 38 7.6 a0515
1640 = RW = 1 7E0 1 700 TR 351 7.8 00536
1 T80 < RW <1 870 1 B0 a1 355 az 00557
1BTO = RW = 1 980 1 @in A4 5TE as 00577
9080 = RW <2 100 2 mn a8 A7 ar 3,059
2100 = RW =2 210 £ 150 8.8 26 8.6 10605
2210=RW = 2 380 220 4.0 405 o1 00619
210 < RW < Z 610 2270 9.4 423 a5 00646
610 < RW 2770 00674

bzl 3jlastiwl g CbdanS b
IRAN STANDARD & QUALITY INSPECTION

ISQl 2



Mass simulation (Inertia)

* Reference mass is Unladen
mass of vehicle increased by
100 kg.

* Equivalent Inertia is based
on Reference mass

* [n the table the Inertia is
found

Equivalent

Reference mass of vehicles S
Inerba

RW (kg
455
'_T| 1 I:_-l

—
avo
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Coast-down method

* Road Load data needed
* Recorded on the road
* Given by manufactorer

* With Coast-down measurement the Dyno setting can

be calculated
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I COAST DOWN METHODE
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coast down test chassis dynamometer test
(outside test track) (inside laboratory)

’ fuel consumption
8 and emissions
recorded in vehicle

road load coefficients: type approval
\ q f.f,f » documents, not

17 2
accessible to public

120 km/h 20 km/h

:‘ﬁo\T Gl

velocity

» time

e
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Setting Chassis Dynamometer

]:'..-\.IIIJIIII m K:d-_lll 5 IIL 4 ".'.: + [3 = v+ ':.“
it

m = Mass of Vehicle
v = Vehicle Speed
A mwT Aar Resistance Vehicle

Bx v+ C = Rolling Resistance Vehicle

. . | :
]'J-'..-ll [+—:'{ _,.] +a=v" +.I-.|}':"-'_L‘
I it

Fa = Force Load Cell
J = Inertia chassis dvnamometer
r = radius

ax v’  +bxv+c=losseschassis dyvnamometer

]:'..-\.llullll

: - .Q.
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Simulated inertia and dyno loading requirements

www.isqi.co.ir

Power and load absorbed by the
Reference mass of vehicle RW (kg) | Eguivalent inertia dynamometer atr 80 km/h Road load coefficients
kg kw N a (N) b (N/(lan/h)*

RW = 480 455 3.8 171 3.8 0.0261
480 < RW = 540 510 4.1 185 4.2 0.0282
540 <RW < 595 570 4.3 194 4.4 0.0296
595 <RW =650 625 4.5 203 4.6 0.0309
650 <=RW =710 680 4.7 212 4.8 0.0323
710 <RW < 765 740 4.9 221 5.0 0.0337
765 <RW < 850 800 5.1 230 5.2 0.0351
850 <RW < 965 910 5.6 252 5.7 0.0385
965 <RW < 1080 1020 6.0 270 6.1 0.0412
1080 <RW <1190 1130 6.3 284 6.4 0.0433
1190 <RW = 1305 1250 6.7 302 6.8 0.0460
1305 <RW = 1420 1360 7.0 315 7.1 0.0481
1420 <RW < 1530 1470 7.3 329 7.4 0.0502
1530 <RW < 1640 1590 7.5 338 7.6 0.0515
1640 <=RW = 1760 1700 7.8 351 7.9 0.0536
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DRIVING CYCLES: NEDC
URBAN (ECE) + EXTRA-URBAN (EUDC) CYCLE

Speed (km/h)

120 ¢
100
80 1
60 A

SANTARITANITA L

Time (s)

40
20

gs 1
0%

Part One

PartTwo ——

|

0

f— 195 —

— 195 —h— 195 —f— 195 — e 400

1180

" BS - Beginning of Sampling, engine start

2 ES - End of Sampling

Urban cycle =820 s
Urban + extra-urban cycles = 1.220 s (MVEG-A) Revised

ES . |

Euro 3
onw.

Urban + Extra-urban cycles = 1.180 s (MVEG-B) Revised
Urban cycle = 780 s (-7°C)
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The following table includes a summary of parameters for the ECE, EUDC, and NEDC cycles.

Characteristics ECE 15 EUDC e

Distance 0.9941 6.9549 10.9314
Total time S 195 400 1180
dle (standing) time S 57 39 267
Average speed (incl. stops) km/h 18.35 62.59 33.35
Average driving speed (excl. stops) km/h 25.93 69.36 43.10
Maximum speed km/h 50 120 120
Average acceleration’ m/s? 0.599 0.354 0.506
Maximum acceleration’ m/s? 1.042 0.833 1.042

T Four repetitions of ECE 15 followed by one EUDC
I Calculated using central difference method
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WLTC Test Cycles

O The WLTC cycles are part of the Worldwide harmonized Light vehicles Test Procedures
(WLTP), published as UNECE Global technical regulation No 15 (GTR 15)

O The WLTP replaces the European NEDC based procedure for type approval testing
of Light duty vehicles with the transition from NEDC to WLTP occurring over 2017-

20109.
Table 1
WLTC test cycles
Class 3b PMR > 34 v_max 2 120 Low 3 + Medium 3-2 + High 3-2 + Extra High 3
Class 3a v_max <120 Low 3 + Medium 3-1 + High 3-1 + Extra High 3
Class 2 342PMR > 22 - Low 2 + Medium 2 + High 2 + Extra High 2
Class 1 PMR €22 - Low 1+ Medium 1+ Low 1

O
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WLTC Test Cycles
________ow _____J meowum J  HIGH ____J EXTRAHIGH |

120 +

135

Speed (km/h)
g8 & 8 ¥ 8

R L R E P PP R EI EF L PR EEELL
Time (s)
|  MVEGB |  wIC
Length (s) 1.180 1.800
Length (km) 11,007 23,26
Idle time (%) 21,8 13
Vmax (km/h) 120 131,6
V, verage (km/h) 33,6 46,3
Accel,., (m/sec?) 1 1,6
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Description of tests

Type I test (Verifying exhaust emissions after a cold start).

L for each pollutant or combination of pollutants, one of the three resulting masses obtained

may exceed, by not more than 10 per cent, the limit prescribed, provided the arithmetical
mean of the three results is below the prescribed limit.

O Where the prescribed limits are exceeded for more than one pollutant, it is immaterial
whether this occurs in the same test or in different tests.

O Only one test is performed if the result obtained for each pollutant or for the combined
emission of two pollutants subject to limitation, is less than or equal to 0.70 L (i.e. V1 <
0.70 L).

U only two tests are performed if, for each pollutant or for the combined emission of two
pollutants subject to limitation, the following requirements are met: V1 <0.85 L and V1 +
V2<1.70 Land V2 <L,

e
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Flow chart for Type I type approval

!

Ves

One test
yes ( ‘ 1o
V,<070L P | ganted ] yes
- Vi = 110L
no
= oy s10L ‘ 1o
no Vi3 2L
Two tests q yee and Vy 2L
Vi=085L or V2L
and Vi <L ¥es { granted ]
and V[1+Vﬂ{ 1.70L 1o
no (Vi+ Vo +Va)3<L
N V,>110L 0
= or Vﬂ 2L

!
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On-Board Diagnostics (OBD)

O Positive ignition engined vehicles

» Replacement of the catalyst with a deteriorated or defective catalyst or electronic
simulation of such a failure;

» Engine misfire conditions according to the conditions for misfire monitoring

» Replacement of the oxygen sensor with a deteriorated or defective oxygen sensor or
electronic simulation of such a failure;

» Electrical disconnection of any other emission-related component connected to a power-
train management computer (if active on the selected fuel type);

» Electrical disconnection of the electronic evaporative purge control device (if equipped
and 1f active on the selected fuel type). For this specific failure mode, the Type I test need
not be performed.
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Comparison: EU lll, EU IV and EOBD Limits

g/km ¢
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Sealed Housing for Evaporative Determinations (SHED)

+ Evaporative Emissions

P

+* Exhaust
Emissions
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i Sealed Housing for Evaporative Determinations
(SHED)
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Type 1V test

(Determination of evaporative emissions from vehicles with positive ignition engines)

O This test shall be carried out on all vehicles referred to in paragraph 1. except those
vehicles having a compression-ignition engine, vehicles fuelled with LPG or
NG/biomethane.

O Vehicles that can be fuelled either with petrol or with LPG or with NG/biomethane
should be tested in the Type IV test on petrol only.

O Test preparation including an urban (Part One) and extra-urban (Part Two) driving
cycle,

» Hot soak loss determination,

» Diurnal loss determination

0 Mass emissions of hydrocarbons from the hot soak and the diurnal loss phases are
added up to provide an overall result for the test and shall be less than 2 g/test.

L The vehicle shall be in good mechanical condition and have been run in and driven at
least 3,000 km before the test (,
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Start
Fuel dram and refill
| Max 1h
Ca’ﬁa“]:th” rlnad to Canister load to
%petrg]gu breakthrough (butane)
 mp——— e
Repeated durnal heat
biglpds to 2-gram Max 1h Fuel drain and refill
breakthrough
Toan = 293K (20 °C) I
AT= DK Preconditioning drive
I max 5mm. |
12 to 36h Soak
Type I test drive
Max 2 min}
- Evaporative system
conditioning-driving
MaxTmin e Ton
Hot soak test
6 to 36h Soak
Diurnal test
|
End

Fuel temperature 283 to 287 K (10°-14 °C)
40% = 2% of nominal tank capacity
Ambient temperature: 293 K to 303 K (20° - 307)

Butane/nitrogen loading to 2-grams break through

Fuel temperature 201K =8K (18K =8 °C)
40%=2% of nominal tank capacity
Ambient temperature 293 K to 303K (20°- 30 °C)

Type 1. one Part 1 + two Parts 2
Tauz= 293K to 303 (20°- 30 °C)

Ambient temperature: 293 K
to 303 K (20° - 30 °C)

Type 1: one Part 1 + one Part 2.
Taan= 293K to 303 (20°- 30 °C)

Type 1: one Part 1

Taw=296K (23 =C)
Tasx=304K (31 °C)
60 min = 0,5 min

T=203K £ 2K (20°= 2 °C) last 6 hours

Taan= 29 3K (20 °C)
Ten=308K; AT=15K
24hours, no of diurnals = 1 ‘.



Conformity of production (COP)

L Where applicable the tests of Types I, 11, III, IV and the test for OBD shall be performed,
as described in Table A of this Regulation.

O After selection by the Type Approval Authority, the manufacturer shall not undertake
any adjustment to the vehicles selected.

O the tests shall be carried out on vehicles coming straight off the production line.

1 Three vehicles shall be selected at random in the series

Q If the Type Approval Authority is satisfied with the production standard deviation given
by the manufacturer, the tests shall be carried out according to Appendix 1 to this
Regulation.

O If the Type Approval Authority is not satisfied with the production standard deviation
given by the manufacturer, the tests shall be carried out according to Appendix 2 to this
Regulation.
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no

TEST of 3 vehicles

!

Computation of the test statistics

)

According to the appropriate Appendix does the test statistics
agree with the criteria for failing the series for at least one
pollutant?

yes

BN Series rejected

an

According to the appropriate Appendix does the test statistics
agree with the criteria for passing the series for at least one
pollutant?

l yes

A pass decision is reached for one or more pollutants?

!

A pass decision is reached for all pollutants?

yes

» no

y
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1. Procedure for verifying the conformity of production requirements if the

production standard deviation given by the manufacturer is satisfactory

Current Pass Fail
sample decision decision
L = the natural logarithm of the limit value for the pollutant, size threshold | threshold
x;= the natural logarithm of the measurement for the i-th vehicle of the
51,311'1}][@1 3 3.327 -4.724
s= an estimate of the production standard deviation (after taking the 4 3.261 -4.790
natural logarithm of the measurements), 5 3.195 _4.856
n=  the current sample number. 6 3.129 4.922
Compute for the sample the test statistic quantifying the sum of the standard
deviations from the limit and defined as: 7 3.063 -4.988
8 2.977 -5.054
1 n 9 2.931 -5.120
— E (L—x,) 10 2.865 | -5.185
S =1
32 -2.112 -2.112
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B Calculation of fucl consumprions | NETTRITNTND

P Bg)095 CS g B pan (]
Spao Jod akl, b Gllae g Vb (0,5 b9, Gk 5l (oo sleg)093 59, c;*’*‘%w o905 plxl 4 axg b

80,5 dulire yaghS Voo )8 ) o 0 e o 0a YT bl 9,045 o CSgu
The fuel consumptions expressed in litres per 100 km are calculated using the following formulae:
(a)  for petrol-engined vehicles:

FC = 01[1)54 [(0,866 . HC) + (0,429 . CO) + (0,273 . CO,)]
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