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5: Components

* Technical description and requirements such
as accuracy, interference checks etc.



4: Tests

e Vibration profile adapted from ISO 16750-3
Test IV, which was designed as an accelerated
durability test for components on passenger
vehicles operating on a variety of road
conditions.

e PEMS battery voltage test (Voltage change)

e EFM uncertainty check in chassis
dynamometer



4: Gas analyser test matrix

e New compared to RDE regulation

Type of test>b Requirements Zero | Span (x2) Ts RH: Ps Tamb RHamb Pamb
Vibration and shock tests Representative RDE profile Yes No Tamb dry Pamb Tamb RHamb Pamb
Tilting left, right, forward,
Inclination tests backward direction at angle 15° | Yes No Tamb dry Pamb Tamb RHamb Pamb
15min/direction
Test 1: +23°C to -7°C to 23°C RH as low as pOSSible
(and humidification
Ambient temperature and | Zero and span allowed only atthe | Y©S Yes turned off at -7°C) for
h}unudlty tests and step | beginning of test at 23°C Wet (51 to Steps and T=-7°C to 23°C)
changes 60°C dew Pamb uniform Pamb
Step tests: Each point 60 mi int 1 ]
ep fests: BAcH POIE ORI rest 2: 423°C to +35°C to +23°C point] changes RH 90%
Zero and span allowed only at the | Y©S Yes for T > +23°C to
beginning of test at 23°C +35°C
Ambient pressure tests Starting point: 1000 mbar +/- Steps and
50 mbar, set point 850 mbar, end | Yes Yes Tamb dry Pamb Tamb RHamn uniform
Uniform: within 30min point at 1013 mbar changes

a ‘s’ refers to sample, ‘amb’ to ambient

b Z=Zero gas, S=Span gas, P=Pressure, T=Temperature, RH=Relative humidity




PN analyser test matrix

PN analyser=b Requirements Zero Span (x2) T, RH. P. Tamb RH..p Poub

Vibration and shock tests Representative RDE profile Yes 23nm, >45nm Tamb dry Pavab Tamb FH.ob Pt

Tilting left, right, forward,
Inclination tests backward direction at angle Yes 23nm, >45nm Taras dt‘jf Pamb Tamb RHamp Pamb

15%. 15min/direction

Test 1: 23°C,-7°C, 23°C
Ambient temperature and & '

humidity tests and step | Zeroand span allowed only at

0,
changes the beginning of test at 23°C Poly GMD <15%
0,
Temperatures within +/- 2°Ce Yes (}zl\igm.e};nd Dry Pamb Mod. =80% Pk
. 7320 s s =45nm .
Each point 60min Test 2: 23°C, #35°C, 23°C At 23°C
Changes within 5-15min Zero and span allowed only at
the beginning of test at 23°C
Ambient pressure tests
Each point 15 min
P Pamb, 850 mbar, Pamb Yes Yes Dry Mod. Tamb RH.ob Mod.
Changes of pressure within
15-20min
I b d Dry sample, wet sample, dry Poly GMD q
S idi Wet (60°C
vristonteas samele I B e
GMD=45nm P

Wet sample: 60°C dew point

i ‘s'refers to sample, ‘amb’ to ambient
b Z=Zero, 5=5ize at the concentration level >L0OD, P=Pressure, T=Temperature, RH=Relative humidity

¢ Initial temperature may be 25°C +/- 5°C, and during the test, the temperature shall not vary of +/- 2°C




4: Example of setup
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6: PEMS measurement uncertainty

* JRC framework for PEMS measurement uncertainty

 Uncertainty based on the components

EFM accuracy
EFM drift

EFM li it
+ Adaptable inearity
+ RQSUltS Of PEMS Analyser accuracy
manufacturers Gas accuracy

(Chapter 4 and 5)
transferable

Analyser linearity

Span drift

€q,acc [%]

Eq,drift [%]

Eq,iin [%]

Distance

€4 [%]

Pollutant emissions

Ecace [%]

Eges [%]

Ec,lin [%]

J

X no. analyzers

Time alignment
/ dynamics

Zero drift

Boundary conditions
(p, T, dT, dp, vibrations)

e [%]
(+)
& [%)
Emission limit [#/D]
T g mg, g, particles
D = distance, work
&8¢ [#/D]
(+)
ac,driﬂ [%]
(+)
be [%]
6 [#/D] PEMS uncertainty




7: Uncertainty of performance testing

+ Based on experimental
comparisons and
identification of parameters
that could have an effect

- Need of big amount of
testing (risk of bias of who
does the testing and what is
reported)

- Not necessarily transferable
to other PEMS, cars etc

Considered influences for the ...

... determination of the measurement
uncertainty of the measurement system U,,s

Measu rom'n\
Object > Measurement

Measurement Uncertainty
System

... determination of the measurement
uncertainty under conditions of use Uy

\ Measureme n\ Measurem en\
Operator Object Method Measurement
>
Envirpnm e

ent Measurement Uncertainty
ﬁ% System




7: Uncertainty of performance testing

The lab evaluation is like current “validation” test

No reference for the on-road evaluation

/1 @ measurement measurement
system (PEMS) object (vehicle)

measurement \
method

| 1
| I |
| I :
|

: PEMS type Trans- : measurement I
[ i " mission : phase :
: Assembly of %! type : I
I PEMS to vehicle \ = I :
! Engine ' |
[ Reference system type | :
' roller test bench ! !
» deviation :
|
vibration I
|
|
test route including height profile I
1
7

AN operator environment @ ’

________________________________________________________



7: Uncertainty of performance testing

At the moment there is no reference
instrument for RDE testing. Thus the
variability includes the vehicles emissions

Va ri a b i I ity Table 15 — measurement uncertainty budget

contribution / ratio Calculation
AX = Xpef — XpEMS
Repeatability at U ;&
EVR -
standard Ugyr = T Z(Axi — Ax)?
PEMS validation n i—1
SYStl-E!]].laUC u, 1
deviation Ug; = \/_§ |x—Ref — —XPEM.S‘|
uncertainty from n
. repeatability on 1 B
RDE testin u U = . — )2
& measured test Evo Uevo n—1 Z(XL x)
vehicles =1
Combined U 5 5 5
uncertainty = Ump = [Up; + Max{Ugyg; Ugyo}




7: Uncertainty of performance testing

 There are some claims that the limit values
should consider the process uncertainty
(paragraphs 7.8.1 and 7.8.2)

* This is not appropriate (for the margin) as it
includes the vehicle variability



CEN new elements

Extension of testing to low/high temperatures,
pressures, vibrations etc.

Regulations independent

PEMS uncertainty framework (based on
components)

RDE uncertainty (eg for [aboratories
assessment of uncertainty)



Time frame

e Submission for Final Vote December 2020

— PEMS manufacturers can start applying the procedures

e CEN standard summer 2021

New work Drafting in
item (NWI)
Approved in

the working
May 2018 group (WG)

Review of Formal Vote
CEN enquiry commentsin (optional if CEN Publication
the WG enquiry is successful)

Timeframe
2019 2020
Sep Oct Nov Dec Jan Feb Iarch April May June July August Sep Oct Mov Dec
Work ltem .
PEMS CEN enquiry

2019-10-30
Official deadline to

. Expected in June/July
submit the draft to F2F to solve ﬂ

CEN for ballot submission to comments from
CEN for enquiry enquiry
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