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Maintenance must be a periodic routine

and

emission control must become part of
maintenance

- Guarantees emission stability
-> Preserves the engine in optimum condition

= Reduces overall costs

(by preventive repair, avoidance of operation inter-
ruptions etc.)
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Emission stability of Diesel Engines

« Classic diesel engines without aftertreatment:

Deterioration by aging, wear etc. is limited.:
» emissions: + 20 +50%

e Diesel engines with aftertreatment:

Deterioration by aging, poisoning, manipulation,
failures etc.

» emissions: + 100x = 1000x
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Technical Requirements

o The vehicles are equipped with certified filters
(n > 97%) and wireless dataloggers

0 Certifled PN*) measurement devices, portable, low
cost and highly sensitive are available

o The obligation for periodical particle emission
checks and its documentation is defined by a
mandatory regulation

*) PN = Particulate Number
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Potential of PN-Measurement

» Fast, portable, accurate PN-measurement for:

LAV 7

- Roadside measurement
- Official periodic emission checks
- Fleet maintenance and control

allow

» to verify filter efficency

» to detect small repairable DPF defects
» may indicate the need for filter exchange
» to detect engine malfunctions
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Portable Particle Emission Analyser

Condensation nucleus
counter by TSI - NPET

Diffusion charging
by TESTO - PEPA
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Can small fallures be
detected
by PN
at low idle ?

17 holes (9.3%) 41 holes(22.5%) Completely (100%)

Source: Yamada, ETH-NPC 2015
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PN Increase vs. DPF Damage
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&M Organization

Test-only-
or PTl-stations (A)

Test+repair-stations/shops (B)

Supervision on-road/on-sites
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Run by:

- Authorities
- Accredited private
organizations

- Private workshops
- Users/fleet owners

Authorities
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2 General |&M Strategies

®

EFFECTIVENESS TEST
of EMISSION CONTROL SYSTEM
or PTI
I
E[T]ISSIDI;;:;E:;JSTNEHIS_ TeSt-Only-
or or PTI-
all stations

A

PERIODIC
EMISSION CONTROL SYSTEM

MAINTENANCE

checks

Test+repair- adjustments

stations/shops [__repairs
+

verification test
(short test)

v

checks
adjustments
repairs

On-road (on-site) supervision test
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&M Concept Elements (1)

(to be defined)

 Vehicle categories liable to 1&M
« |I&M concept

« |&M procedures: - checks
- tests eftc.

. I&M intervalls

Quality criteria for 1&M performers: - personnel
- equipment

Certification of I&M performers
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I&M Concept Elements (2)

e Costs
« Data collection /individual documentation

* Quality control of 1&M performers: e.g. test equipment
(periodical calibration)

« Enforcement by on-road tests: - procedure
- crew training
- equipment
- financing
- fines

etc.
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Typical I&M Procedure - Checks

INSPECTION

(1) Regular inspection (e.g. busses every 6 month,
accredited institution)

(2) Supervision on-road (on-site) (authorities)

MAINTENANCE (Part II)

Periodical maintenance of emission relevant
components (user, workshop)
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Typical I&M Procedure - Checks

(1) Regular inspection (e.g. busses every 6 month,
accredited institution)
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Regular Inspection — Inspection Scope

@

Identification of the vehicle, engine, DPF
Visual inspections: engine, DPF system
OBD check

Measurement of PN at low idle (end pipe)
- PN < 250’000/cc — filter system OK pass
- PN > 250’000/cc — filter or engine failure fail

o Confirmation In the inspection document

© O O O

» In case of failure of short test or PTI: Aregular engine
and DPF system maintenance and a retest are man-
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Individual Documentation

Content: - Vehicle main data
- Filter main data, fitting date
- Datalogger
- Engine main data:
-low idle speed
‘PN before and after filter at
low Idle speed
- rubrics for inspection confirmations
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CH Inspection Document
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Typical Inspection Procedures

(2) Supervision on-road (on-site) (authorities)
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Supervision Test — On-road / On-site

@

o Ildentification of the vehicle
o0 Measurement of PN at low idle (end pipe)
o If the limit of 250’000/cc Is exceeded:

» then the operator of the vehicle is obliged to a regular
engine and DPF system maintenance procedure and
a retest by an authorized institution

o Confirmation in the inspection document
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On-road Check

Santiago de Chile,
July 2015

Equipment:
TSI-NPET
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On-Road Exhaust Pipe End Measurements

Opacity and particulate number (PN)

Concentration (cm™)

1,000405 MAX

MAX,
MAX, ESTABLE ESTABLE
ESTABLE
1,00£104 / —
/ PP e \ /—/ \ ESTABLE
L00EH03 € > ¢ N > Yl >

L —-— ]
Ll

108 N 5 Sey 105 7" e Concentralion {cm)
eg g eg 55¢eg 105eg 205eg

1,00E+02

1,00E+01

1234567 8 910M1M121314151617 1819202122 23242526 27 28 29 30 31 37 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 67 63

LAV 7 Source: geasur/Chile 16 Thiutz) | 27.12.2016 | 22



Opacity v/is PN Measurement
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Low Ildle End Pipe PN and DPF Efficiency

(Busses)
Good Filters (n>95%)
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Inspecting vehicles does not
reduce pollution,

MAINTAINING / REPAIRING
them does

Cliff Grove, Automotive Diagnostics,
SPX Corporation, USA 1996
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