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1. 
I
n
t
r
o
d
u
c
t
i
o
n
 

» 
This 

presentation 
gives 

more 
insight 

in: 

¢ 
Type 

approval 
and 

real 
world 

emissions 
and 

road 
load 

curves 

¢ 
The 

effect 
of 

different 
road 

load 
curves 

on 
CO, 

emissions 

¢ 
Relationship 

of 
chassis 

d
y
n
a
m
o
m
e
t
e
r
 

and 
P
E
M
S
 

emission 
tests 

Test 
results 

have 
been 

generated 
in 

e 
2011-2012 

In 
Use 

Compliance 
project 

of 
Dutch 

ministry 
of 

Infrastructure 
and 

the 
Environment 
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1. 
I
n
t
r
o
d
u
c
t
i
o
n
 

> 
Test 

activities: 

e 
Road 

load 
tests 

on 
test 

track 
in 

L
o
m
m
e
l
 

(Ford 
Belgium) 

¢ 
Chassis 

d
y
n
a
m
o
m
e
t
e
r
 

tests 
in 

Oberusel 
(Horiba 

G
e
r
m
a
n
y
)
 

¢ 
Portable 

Emission 
Measuring 

System 
tests 

(TNO 
The 

Netherlands) 



5 April 
27, 

2012 

T
N
O
 

innovation 
V
E
E
R
T
I
E
N
 

I
E
 

ADAT 
R
E
 

for 
life 

a
 

m
a
n
 

2. 
V
e
h
i
c
l
e
 
s
e
l
e
c
t
i
o
n
 

Variant 
Stationwagon 

Stationwagon 

| 
E
m
i
s
s
i
o
n
c
l
a
s
s
 

| 
Euro 

5b 
Euro 

5b 

Empty 
mass 

[kg] 
1443 

1443 

|Model 
year 

2012 
2012 

Molen 
n
g
 

Diesel 
Diesel 

}Odometer 
11,000 

8,000 

CO, 
emission 

116 
116 
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for 
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3. 
Results 

R
o
a
d
 
Load 

investigations 

Coast 
d
o
w
n
 

curves 
P
a
s
s
e
n
g
e
r
 

car 
station 

w
a
g
o
n
,
 

1543 
kg 

| 
@ 

Type 
approval 

w
R
e
a
l
 

world 
«
P
E
M
S
 

30 
5 

—
—
 
o
F
 

N
N
 

N
N
 

25 
+ 

20 
| 

2 
1s 

a. 

10 
+ 

5 
+ 

oO 
+ 

} 
t 

} 

0 
20 

40 
60 

80 
100 

120 
140 

Vehicle 
speed 

[km/h] 

- 
Real 

world 
road 

load 
curve 

values 
are 

significant 
higher 

than 
type 

approval 
road 

load 
values 

(
2
4
-
6
6
%
 

increase) 

- 
P
E
M
S
 
e
q
u
i
p
m
e
n
t
 

results 
in 

an 
increase 

of 
the 

road 
load 

of 
2
-
1
8
%
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4. 
C
O
 
Results 

E
m
i
s
s
i
o
n
 

tests 

In 
all 

tests 
C
O
 

results 
are 

below 
the 

N
E
D
C
-
l
i
m
i
t
 
value 

of 
0,50 

g/km 

P
E
M
S
 

and 
chassis 

dyno 
CO 

emissions 
Stationwagon 

Euro 
5b 

diesel, 
1543 

kg 
For 

P
E
M
S
 

testing 
air 

conditioning 
not 

active 

| 
© 

Chassis 
dyno 

a 
PEMS 

= 
PEMS 

constant 
speed 

m
m
 

NEDC 
limit 

0.60 
= 

TT 
En 
o
r
 

- 
| | 

0.50 

& 

0.40 
-L_TNO 

ref. cold 

E 
|
 

| 
| 

ed 
TNO 

ref. 
hot 

| 

& 
0.30 

: 
7 

e
n
 

ee 
t
l
 

O
o
 

7 

O 
| a 

2 
\
 

A
l
 

oe 
Highway 

| 
IN 

0.20 
A
C
T
 

D
e
 

&
 

E
 

A 

a 
| 

0.10 
zes 

- 
r 

v
o
n
 
E
R
 

| 
NEDC|80°C 

| 
[TNO-dyna| 

0.00 
_
9
 

§ 
20 

30 
40 

50 
60 

70 
80 

90 

Average 
speed 

[km/h]
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N
o
x
 
R
e
s
u
l
t
s
 
E
m
i
s
s
i
o
n
 

tests 
first 

venicie 

of 
0,18 

g/km. 
A 

road 
load 

increase 
has 

a 
small 

N
O
x
 

effect. 

Real 
world 

e
m
i
s
s
i
o
n
s
 

are 
3 

— 
10 

times 
higher. 

NO, [g/km] 

1.80 

1.60 

1.40 

1.20 

1.00 

0.80 

0.60 
+ 

0.40 
+ 

0.20 

0.00 

P
E
M
S
 

and 
chassis 

dyno 
NO, 

emissions 
S
t
a
t
i
o
n
w
a
g
o
n
 
Euro 

5b 
diesel, 

1543 
kg 

For 
P
E
M
S
 

testing 
air 

conditioning 
not 

active 

i
n
n
o
v
a
t
i
o
n
 

 
,
 

W
U
D
 

for 
life 

e
e
e
 
a
 

| 
® 
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dyno 

» 
PEMS 

= 
PEMS 

constant 
speed 

—
—
N
E
D
C
 

limit 
|
 

7 

[ 
| 

= 
an 

| | 
[TNO 

rf. 
old 

z 
| 

[
U
r
b
a
n
 

] 
T
N
O
 

ref. 
c
o
l
d
 

| 
| 

| 
a
a
m
 

6 
| 

zh 
: 

| 
© || 

_capc with different 
|
 

he 
a 

A 
8 

chassis 
dyno 

settings 
7 

~ 
wil 

Néoceocije 
| 
A
A
 | 

= 
i 

i 
A 

| 
| 

« 
‘ 

a
e
 

A 
NEDC 

5 °C 
N 

= 
®
 

f. 
ho 

__| 
a 

_ 

[NEDC 
25 o

n
 
m
n
 

60 
70 

80 
90 

100 
110 

120 
130 

Average 
speed 

[km/h]
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4. 
N
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R
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E
m
i
s
s
i
o
n
 

tests 
first ana second 

vehicle 

Different 
test 

cycles, 
soak 

and 
cell 

t
e
m
p
e
r
a
t
u
r
e
s
 

and 
a 

short 
engine 

shut 
off 

result 
in 

i
n
c
r
e
a
s
e
d
 
N
O
x
 
e
m
i
s
s
i
o
n
s
.
 

I
n
c
r
e
a
s
e
 

of 
r
o
a
d
 

load 
has 

a 
s
m
a
l
l
 

effect. 

V
e
h
i
c
l
e
 

1 
a
n
d
 

2 
h
a
v
e
 

a 
s
a
m
e
 
e
m
i
s
s
i
o
n
 
b
e
h
a
v
i
o
u
r
 

2* 
S
t
a
t
i
o
n
w
a
g
o
n
 

Euro 
5b 

diesel 
N
O
x
 
emissions 

at 

different 
t
e
m
p
e
r
a
t
u
r
e
s
 
and 

road 
load 

settings 

@
N
E
D
C
v
1
 

@
N
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D
C
v
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A
D
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C
A
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for 
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4. 
N
O
x
 
Results 

E
m
i
s
s
i
o
n
 

tests 
first ana second vehicle 

E
G
R
 

strategies 
are 

based 
on 

coolant 
@ 

a
m
b
i
e
n
t
 
t
e
m
p
e
r
a
t
u
r
e
s
 

@ 
engine 

load 

a
n
d
 

linked 
with 

N
O
x
 

test 
results N

E
D
C
 
different 

p
r
e
c
o
n
d
i
t
i
o
n
i
n
g
s
,
 

E
G
R
 
strategies 

—
N
E
D
C
 

25 
°C 

—
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N
E
D
C
 

80 
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—
-
 
Vehicle 

speed 

100 
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E
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N
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—
f
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t
 

te 
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E 

r
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K
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t
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— 
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5
.
 

D
i
s
c
u
s
s
i
o
n
 

» 
Items 

1. 
Vehicles 

comply 
with 

type 
approval 

emission 
limit 

values 
with 

standard 
and 

increased 
road 

load 
settings. 

2. 
Both 

vehicles 
have 

equal 
emission 

performance. 
Are 

they 

representative 
for 

this 
vehicle 

m
o
d
e
l
?
 

3. 
Real 

world 
N
O
x
 
emissions 

are 
3-10 

times 
higher 

than 
type 

approval 
emissions 
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5. 
D
i
s
c
u
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s
i
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n
 

» 
Items 

4. 
Different 

EGR-strategies 
and 

N
O
x
 
emissions 

@ 
different 

soak 

conditions. 

5. 
Different 

EGR-strategies 
and 

N
O
x
 
emissions 

@ 
different 

test 

cycles 
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