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IMPORTANCE OF IN-USE EMISSION SCREENING %

DIFFERENT EMISSIONS IN REAL WORLD N e W A
e i B e e = Comparison between limit values
Ir_.ongq_.s_st-:..d city cycle congested city cycle I from EUs type approval

cold conditions

| Y regulations (black clouds) to
o \L emissions in “real life” city traffic

| | .
e from the average Euro 6 diesel
VAR ‘ [ N O passenger car.
nuuos ¢ <3 C’_,} N i "/I issi

0,08 a/km = NOx, PM and CO2 emission when

0,35 g/km 0,95 g/km . . .
Euro 6 limit (NEDC}L R | using the Helsinki city cycle.
- N Measured at +23 °C (red clouds)
PM PM -7 09
; q _F_ .,0‘ PM and -7 °C (blue clouds).
(®) 0] 0,005 g/km 0,0003 g/km 0,0004 g/km = The SlZ.e .Of the red. and blue
9 Euro 6 limit (NEDC) ) clouds indicate the difference in
I_ S — emission from the emission in the
r\ N type approval test (NEDC).
io"/“"j""oi RCO IS oD | 1 |
118 g/km | 187 g/km 219 g/km | Real world_en_uss_lon are mgt_atlng the
Average emission PM emission in all conditions.

at type approval (NEDC}

Mainly: NOx & CO, are out

http://nordicroads.com/new-diesel-buses-pollute-less-than-new-diesel-cars/
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IMPORTANCE OF IN-USE EMISSION SCREENING %
EMISSIONS COMPARISON BETWEEN PC AND HD IN REAL WORLD AT

= New heavy vehicles with Euro VI
approved diesel engines have very
low emission of all types of local
emissions.

= NOx emission from new passenger
cars with Euro 6 diesel engines under
demanding city driving conditions is
still a challenge for urban air quality.

» The emissions shown are typical for
demanding city-driving for passenger
cars and city-buses, respectively.

R —

Heavy duty emission cycle is more
representative of real world emissions
as compared to passenger car emission
cycle.

(),

0,12 g/km

http://nordicroads.com/new-diesel-buses-pollute-less-than-new-diesel-cars/
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ABOUT REMOTE SENSING 8
HOW REMOTE SENSING EQUIPMENT WORKS A A

Speed & Acceleration

Exhaust Emissions

Camera Capturing

SPEED = 37.5 mph ACCELERATION = 2.5 mphisec

CO=02% COZ=W.1% HC=138ppm WO = 321 ppm
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REMOTE SENSING PRINCIPLE limonation < Sorcice « EXCoNlencs

-

—_—

IR A source
light

CO

i, IO IR ALY light exits to
detector

E zhiauzt plume where
light iz abzorbed
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SETUP OF REMOTE SENSING DEVICE

DIFFERENT SETUP CONFIGURATION
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Data processing
& video display

Source & Speed & Video camera &
detector module acceleration license plate reader

detector

Lateral transfer
mirror

EDAR unit
(vehicle emissions
remote sensing
system) Weather

sensor

Camera
(speed and
license plate)

Reflector strip

Setup for cross-road remote sensing

Source: ICCT REMOTE SENSING OF MOTOR VEHICLE EXHAUST EMISSIONS

Setup for top-down remote sensing system
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WHAT IS REMOTE SENSING PROGRAM? %
PROGRAM OBJECTIVES L W A

Screen Low Emitters (Clean Screen) ] Screen High Emitters (Dirty Screen) “TOT AL

”
(Measure All Vehicles to Evaluate Inspection Program and Fleet Emissions) SCREEN

INSPECTION CYCLE « All \_/eh_icles are inspected on a
periodic cycle.

EFFICIENT screening
of low and high

emitters plus all other
vehicles on-road.

LOW

Highest emitters are identified
early and directed to periodic
inspections to REDUCE
POLLUTION and accelerate
FLEET TURNOVER.

* Clean vehicles continue to ply
the roads.

(73 CONVENIENT &
POPULAR exemption
of low emitters from
their next periodic EMISSIONS

inspection. Maluncion » Dirty vehicles are send for
repair after inspection.

# OF VEHICLES

Periodic Inspections are thereb?
focused on polluting vehicles,
making the program more
EFFECTIVE.

“Clean Screen” fees
FUND all LEEP
operations and
administration.

g » If the vehicles are beyond
Vehicle Emissions Inspection & repair, they are retired from

Total Screen:
+Exemption of Very Clean ... the ﬂeet
CONVENIENT

+ Faster Turnover of Very Dirty ...
LESS POLLUTION

$% +Improved Smog Check focus ...
I RETIRE ' u > |REPLACE] EFFECTIVE

+Millions of emissions data for other

applications ... EFFICIENT

o Source: Etest Turnkey service brochure

International Centre for Automotive Technology All Copy right reserved 12



HOW REMOTE SENSING PROGRAM WORKS?
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V...

* Remote Sensing System

ETEST Regional Servers

Accuracy/Precision Audits
* Site Productivity & Performance
Evaluations
® Screening and Analysis Dataset
Valdeton Read Plates Automated algorithms
6 continuously identify
Review Data Screen candidates accolndlng to
e program rules
Candidates (i.e. Low Enitters (LE],
High Emitters [HE],
Gross Liquid Leakers

N
(ad) o
\‘\;/// Smoky Vehicles [SV]).

Optical Character
Recognition software
reads license plate
images.

Data is quality-reviewed by automated
software algorithms.

* Quick Start-Up; Easily Scalable

* Secure, High-Speed Access from any
Internet Location

* High Availablility

4
Oversight agencies may
A high quality 8 request analyses and
on-road site network A reports: Fleet Emissions
is maintained. ppyove Surveys, Inspection
Candidates Merge Ovv_lner Program Evaluations,
Information } OBD Verification,
( ov?ése‘gm agent;|<:,s :re Modeling/Inventories,
s 3 provi secure intertace Inspection Station
Real-time validated L§ for Total Screen peAUd‘tS.
data is uploaded Low emitter recipients program oversight.
to cloud-based Year, Make, Model, etc. redeem their “Clean Screen™
servers. is retrieved from ETEST reviews and Notices are sent via option with payment
govt. vehicle registry govt. can approve Owner and address for email, mail, or with (~ equivalent to station
Accm and merged with candidates prior to approved candidates not registration to HEs, inspection fee). E I Es I GDRP
A ' emissions. notification voluntarily pre-registered GLLs, SVs and LEs.
Source: Etest 1 Urnkey service brochure
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HOW REMOTE SENSING PROGRAM WORKS?

CURRENT PROJECT WORK SCOPE
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® Remote Sensing System
Accuracy/Precision Audits

* Site Productivity & Performance
Evaluations

® Screening and Analysis Dataset
Validation

A high quality
on-road site network
is maintained.

Real-time validated

ETEST Regional Servers

software algorithms.

Read Plates Automated algorithms
coqtinuousty identify
- Review Data candidates according to
ACCUSCAN T it
- (i.e. Low Emitters [LE],
- COLOREDO gy N High Emitters [HE],
( Gross Liquid Leakers
( qal (GLL),
Optical Character g Smoky Vehicles [SV]).
Recognition software S
readsi'l‘:;::ges: B Data is quality-reviewed by automated

* Quick Start-Up; Easily Scalable

* Secure, High-Speed Access from any
Internet Location

* High Availablility

Red circles
are steps that
are not
involved in
this study.

Oversight agencies may
request analyses and
reports: Fleet Emissions
Surveys, Inspection
Program Evaluations,
OBD Verification,

Oversight agencies are
provided secure interface
for Total Screen

Modeling/Inventories,
Inspection Station
Audits.

data is uploaded
to cloud-based Year, Make, Model, etc.
is retrieved from
govt. vehicle registry
and merged with
emissions.

servers.

y.Yele 1 Scan!

govt. can approve
candidates prior to
notification

Owner and address for
approved candidates not
voluntarily pre-registered

\
o

Notices are sent via
email, mail, or with
registration to HEs,
GLLs, SVs and LEs.

program oversight.

Low emitter recipients
redeem their “Clean Screen™
option with payment
(~ equivalent to station
inspection fee).

9 ETEST CORP

Source: ETest I urnkey service brochure
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ROLE OF REMOTE SENSING FOR IN-USE VEHICLE %

IDENTIFICATION OF HIGH EMITTERS
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Remote Sensing

* Fleet screening

* Fixed monitoring network
or targeted samling campaigns

* Hundreds of thousands to
millions of individual vehicle
emissions measurements

Wiy vy iy, ey
v e ey e
oy oy iy iy
iy, s Sy,

ﬁ suspiclous vehicle model
ﬁ.\ individual high emitter

Chassls dynamometer

= Contrelled testing to

ascertain causes of
high emissions

* Limited number of

vehicles tested

* Basis for enforcement

actions

High numbers of the same
vehicle model identified as
high emitters may be indicative
of systematic flaw and would
warrant follow-up testing

* Follow-up actions

to encourage
vehicle repair

» This high sampling rate makes vehicle remote
sensing very useful as a screening tool for
filtering clean and dirty models in actual use.

= Over the course of a few weeks, tens to
hundreds of thousands of instantaneous
records can be acquired at well-chosen
measurement locations.

International Centre for Automotive Technology
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The figure below shows the main activities involved in this project:

Data analysis,
processing and reporting

Data collection

Planning and preparation

* Project planning
* Site selection

* Site approval

* Liaising with local
authorities

Data processing
Data matching
Data analysis
Report &
Presentation

* Cut-point development
* Pull over inspections
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A ’
RSD DATA COLLECTION iAnovation < Service - Extelience
" i i O
Fo = i \Wtoll i Details REINES]
o AN | o Total Total vehicles those passed through RSD
L b 2 2 o p vehicles 305,371 _ P 9
g S o ; during the overall study
Aivat o4 captured
PO . IR, - i e Valid data of 1,76,667 vehicles was captured
» _— . e3hia i ' © Ghuubodp during the study. Valid implies that vehicle
o e . . emissions, vehicle speed & acceleration and
o : Total valid . . .
s o " - 176,667 vehicle registration number were captured for
Pl nms data ; . . .
i New Delhl « § * O these vehicles during data collection. Vehicle
it < JG&T'::II ain Faridabad Toll details were further matched using VAHAN
) ewnatcn N database.

pon

This is additional number of vehicles whose

’ R - R Additional emissions could be measured but speed &
x i B Manesar, Toll e Data 16,542 acceleration and vehicle registration number
(- R s " collected couldn’t be captured. This data contained
oo ot E majority of heavy duty vehicles.
SR T rpl O - ! e | 3 mE
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RSD EQUIPMENT SET UP b3

IGI TOLL BOOTH b (& W A

Toll sites around Delhi/NCR were selected for RSD installation and data collection.
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Regulations at a glance
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HEAVY DUTY EMISSION REGULATION %AT

DIESEL innovation - Sarsice - Excellence
0,5
Item Unit BS 3 BS 4 Euro 5 BS 6
0.4 co g/kWh 5.45 4 \ 4 / 4
NOXx g/kWh 5 3.5 \ 2 / 0.46
= 03 NMHC | g/kWh 0.78 0.55 \5}5 NA
_\é Methane | g/kWh 1.6 1.1 ]Xl 0.5
CZ>§ 0.2 THC* | g/kWh NA NA /\m\ 0.16
PM g/kWh 0.16 0.03 /0.03\ 0.01
1 PN Number NA NA / NA \ 6X10"
0 IBS' /2028 NH3 g/kWh NA NA NA 0.01
0 0,05 01 015 0.2 0,25
P totr) s I S
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PASSENGER CAR EMISSION REGULATION D

DIESEL
1,0
Item Unit BS 3 BS 4 Euro 5 BS 6
0,8
CcO g/km 0.64 0.5 \0.5/ 0.5
0,6
T HC+NOx g/km 0.56 0.3 B\% 0.17
9 NOX g/km 0.5 0.25 /1\ 0.08
@)
Pz
PM g/km 0.05 0.025 /4.0043\ 0.0045
PN Number NA NA 6Xx10% 6X10%
0 0,04 0,06 0,08 0,1
PM [g/km] New requirement in BS 6

All Copy right reserved
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PASSENGER CAR EMISSION REGULATION
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PETROL/CNG Ao vaton < Sorvics » EXEONIGNCE
ltem Unit BS 3 BS 4 \ BS 5 BS 6
CO g/km 2.3 1.0 \ 1.0 / 1.0
HC g/km 0.2 0.1 \/ 0.1
NOXx g/km 0.15 0.08 /(K 0.06
PM * g/km NA NA / NA \ 0.0045
PN * Number NA NA / NA 6X10*"

New requirement in BS 6
* PM and PN limits are applicable for direct injection systems

International Centre for Automotive Technology
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Technology route
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HEAVY DUTY - DIESEL 2 B
PREFERRED TECHNOLOGY ROUTE COMPARISON i e W A

Layout Specs BS4
Base Engine Base engine
— 8 | == After treatment Higher capacity
Q 3 'm Layout Hardware BS6
S | r ---------- ! FIE 1300-1600
ch & Base Engine Modified
v Intake Air FGT/WGT
After treatment DOC+DPF+SCR
EGR Rate No EGR
FIE Modified
Base Engine Modified Intake Air VGT
(Q\]
o % After treatment DOC/DPF EGR Yes
= | 0
S | & FIE 1600-1900
S |5
| Intake Air VGT
EGR Yes
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PASSENGER CAR - DIESEL i

PREFERRED TECHNOLOGY ROUTE COMPARISON e A
BS-VI
Specs BS-IV BS-V
Route 1 Route 2
Engine Size < 2| engine Engine size > 2| engine

Cooled EGR

Cooled EGR

cooled UREA
EGR solution

Layout Nl ===
(e | | e o )
L—
Base Engine Base engine Modified Modified Modified
After treatment pOC DOC/DPF gl =l
FIE pressure
1300-1600 1600-1900 1900 - 2100
(bar)
Intake Air FGT/WGT VGT VGT/Twin Turbo
EGR type Cooled EGR Cooled EGR Cooled EGR
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THANKS

International Centre for Automotive Technology
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