
Figure 1.

Sampling lines connected to particle measurement instruments.
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Figure 2.

Variation in regulatory particulates at a steady state 

of 50kph for different sampling conditions
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Figure 3.

Percentage change in CO2 concentration as a function of time 

at a steady state of 50kph
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Figure 4.

Comparison of Celesco smoke meter against measured particulates for 

steady state conditions
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Figure 5.

Changes in temperature during cold start to 50kph
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Figure 6.

Changes in gas concentrations during cold start to 50kph
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Figure 7.

Changes in Celesco smoke during cold start to 50kph
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Figure 8.

CO flux during cold start steady state 50kph
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Figure 9.

Celesco smoke during cold start steady state 50kph
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Figure 10.

Comparison of Celesco smoke data and weighed particulate 

samples from hot NEDC drive cycles
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Figure 11.

Comparison of hot and cold start EC cycles

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

CO THC NOx

E
m
is
s
io
n
s
 (
g
/k
m
)

Hot

Cold

Figure 12.

Comparison of hot and cold start EU cycles
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Figure 13.

Changes in idle smoke levels during NEDC cycle
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Figure 14.

Temperature changes during cold NEDC cycle
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Figure 15.

Andersen mass data at 50kph steady state
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Figure 16.

Andersen mass data at 120kph steady state
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Figure 17.

Particle flux data at idle
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Figure 18.

Particle flux data at 50kph
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Figure 19.

Particle flux data at 120kph

Figure 20.

SMPS size distributions at idle
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Figure 21.

SMPS size distributions at 50kph

50kph-Average particle concentration [#/cc]
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Figure 22.

SMPS size distributions at 120kph

120kph-Average particle concentration [#/cc]
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Figure 23.

SMPS particle fluxes for CVS 65%, three separate runs.
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Figure 24.

SMPS particle fluxes for high dilution sampling, three separate runs.
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Figure 25.

SMPS particle fluxes for CVS 95%, three separate runs.
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Figure 26.

SMPS particle fluxes for high temperature sampling, three separate
runs.
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Figure 27.

SMPS particle fluxes for raw exhaust sampling, three separate runs.
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Figure 28.

Sequential measurements of particle fluxes during cold start steady
state 50kph tests at different sampling conditions
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Figure 29.

Sequential SMPS size distributions from a cold start steady state 50kph
test
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Figure 30.

Particles per second over FAS drive cycle using CNC
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Figure 31.

Particles per second using SMPS at different size bands over FAS drive
cycle
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Figure 32.

Particles per kilometre over ECE drive cycle using CNC
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Figure 33.

Particles per kilometre over EU drive cycle using CNC
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Figure 34.

Particle flux at the end of the EU drive cycle
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Figure 35.

CNC particle count against opacity.
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Figure 36.

Particle flux as a function of time and dilution at 120kph for the VW
Passatt.
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Figure 37.

Filter particulate emissions at 50kph steady state
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Figure 38.

Filter particulate emissions at 120kph steady state
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Figure 39.

Relationship between particulate mass and Celesco 

smoke from steady state data
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Figure 40.

Steady State Particle Flux at 50kph
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Figure 41.

Steady State Particle Flux at 120kph
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Figure 42.

Steady state particle diameters measured using SMPS
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Figure 43.

CNC and SMPS particle flux comparison at 50kph steady state
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Figure 44.

Comparison of CNC and SMPS particle fluxes with particulate filter data at 50kph steady state

0.00E+00

5.00E+11

1.00E+12

1.50E+12

2.00E+12

2.50E+12

3.00E+12

3.50E+12

4.00E+12

4.50E+12

5.00E+12

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0

Filter sample (mg/km)

P
a
r
ti
c
le
 f
lu
x
 (
#
/s
)

SMPS

CNC



Figure 45.

Comparison of CNC and SMPS particle fluxes with smoke data at 50kph steady state

0.0E+00

5.0E+11

1.0E+12

1.5E+12

2.0E+12

2.5E+12

3.0E+12

3.5E+12

4.0E+12

4.5E+12

5.0E+12

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Smoke (m-1/km)

P
a
r
ti
c
le
 f
lu
x
 (
#
/s
)

SMPS

CNC

Figure 46.

Filter particulate emissions from FAS tests
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Figure 47.

Relationship between smoke and particulate 

mass for FAS tests
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Figure 48.

Average particle flux over FAS tests (CNC)
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Figure 49.

Average particle flux over FAS tests (SMPS)
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Figure 50.

Particle flux during FAS tests on the Citroen Xantia (CNC)
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Figure 51.

Particle flux during FAS tests on the Citroen Xantia (SMPS)
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Figure 52.

Comparison of SMPS and CNC against filter mass 

for FAS tests
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Figure 53.

Comparison of CNC against SMPS particle flux for FAS 

tests
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Figure 54.

Particulate filter samples from NEDC cycles

0

20

40

60

80

100

120

P
a
s
s
a
t

P
o
lo

M
e
rc
e
d
e
s

F
ie
s
ta

X
a
n
ti
a

P
e
u
g
e
o
t 
4
0
5

C
it
ro
e
n
 Z
X

M
o
n
d
e
o

G
o
lf

P
a
rt
ic
u
la
te
 (
m
g
/k
m
)

Hot run 1

Hot run 2

Cold run 1

Cold run 2



Figure 55.

Smoke emissions during NEDC cycle
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Figure 56.

CO2 emissions from NEDC cycles
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Figure 57.

CO emissions from NEDC cycles
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Figure 58.

THC emissions from NEDC cycles
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Figure 59.

Correlation between THC and CO emissions from NEDC cycles
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Figure 60.

Correlation between THC and particulate emissions from NEDC 

cycles
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Figure 61.

NOx emissions from NEDC cycles
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Figure 62.

Relationship between smoke and particulate mass from 

NEDC cycles
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Figure 63.

SMPS particle flux at 50nm during a NEDC for the Citroen Xantia.

Citroen - ECE/EU
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Figure 64.

CNC total particle flux as a function of time during a NEDC for Citroen
Xantia.
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Figure 65.

Particles per kilometre for the Citroen Xantia over NEDC for SMPS at
50nm
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Figure 66.

Total particles per kilometre for the Citroen Xantia over NEDC for CNC

0.0E+00

5.0E+13

1.0E+14

1.5E+14

2.0E+14

2.5E+14

3.0E+14

3.5E+14

ECE(1) ECE(2) ECE(3) ECE(4) ECE (all) EU Total

P
a
rt
ic
le
s 
p
e
r 
k
il
o
m
e
te
r 
[#
/k
m
]

Cold Start 1

Cold Start 2

Hot Start 1

Hot Start 2



Figure 67.
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Figure 68.

SMPS versus regulated filter sample data for NEDC 

cycles
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Figure 69.

CNC against regulated filter sample data for NEDC
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Figure 70.

CNC compared to SMPS data for NEDC
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Figure 71.

Mass/km above and below 300nm over NEDC
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Figure 72.

Relationship between 50kph and hot NEDC cycle 

particulate emissions
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Figure 73.

Relationship between 120kph and hot NEDC cycle particulate 

emissions
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Figure 74.

Relationship between FAS test and hot NEDC cycle 

particulate emissions
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Figure 75.

Relationship between cold and hot NEDC cycle particulate 

emissions
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Figure 76.

Comparison of particle fluxes between 50kph steady state and hot start NEDC tests
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Figure 77.

Comparison of particle fluxes between 120kph steady state and hot start NEDC tests
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Figure 78.

Comparison of particle fluxes between FAS and hot start NEDC tests
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Figure 79.

Comparison of particle fluxes from cold start NEDC relative to the hot start NEDC
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