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APPENDIX E. UNIT EMISSIONS FIGURES FOR HGVS

Appendix C shows the detailed atmospheric emission estimates provided by
AEA/Technology.  These emission factors are discussed in Section 5.1 of the main report.
All the emission factors are shown in grams per km.

The main tables show current emissions factors, while supplementary tables show emission
reduction scaling factors for different technical options and future regulations.

Table E.1 show NOx.

Table E.2 show PM10.

Table E.3 shows carbon monoxide

Table E.4 shows NMVOCs.

Table E.5 shows benzene.

Table E.6 shows butadiene.

Table E.7 shows carbon dioxide.

Table E.8 shows sulphur dioxide.

Table E.9 shows PM10s from tyre and brake wear.



n/
e/

r/
a

A
pp

en
di

x 
E

17
9

T
ab

le
 E

.1
: N

O
x 

Em
is

si
on

 F
ac

to
rs

 f
or

 H
G

V
s 

(i
n 

g/
km

)
Pr

e-
Eu

ro
 1

Eu
ro

 I
Eu

ro
 I

I
T

yp
e

W
ei

gh
t

(t
on

ne
s)

C
on

fi
gu

ra
ti

on
Sp

ee
d 

ba
n

Sp
ee

d 
(m

ph
)

Sp
ee

d 
B

an
d

Sp
ee

d 
B

an
d

M
in

M
ax

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

10
13

18
23

28
35

45
55

Ri
gi

ds
3.

5
7.

5
2-

ax
le

6.
44

5.
37

4.
14

3.
49

3.
16

3.
06

3.
46

4.
42

4.
51

3.
76

2.
90

2.
44

2.
22

2.
14

2.
42

3.
98

3.
22

2.
69

2.
07

1.
75

1.
58

1.
53

1.
91

2.
87

7.
5

12
2-

ax
le

10
.3

6
8.

67
6.

68
5.

55
4.

85
4.

28
4.

24
4.

98
7.

25
6.

07
4.

68
3.

89
3.

39
3.

00
2.

96
4.

48
5.

18
4.

33
3.

34
2.

78
2.

42
2.

14
2.

33
3.

24
12

13
2-

ax
le

12
.4

3
10

.5
2

8.
21

6.
84

5.
94

5.
13

4.
85

5.
49

8.
70

7.
36

5.
75

4.
79

4.
16

3.
59

3.
39

4.
94

6.
22

5.
26

4.
11

3.
42

2.
97

2.
56

2.
67

3.
57

13
14

2-
ax

le
13

.1
2

11
.1

4
8.

75
7.

30
6.

33
5.

44
5.

09
5.

70
9.

18
7.

80
6.

12
5.

11
4.

43
3.

81
3.

56
5.

13
6.

56
5.

57
4.

37
3.

65
3.

17
2.

72
2.

80
3.

70
14

15
2-

ax
le

13
.7

8
11

.7
5

9.
27

7.
76

6.
73

5.
76

5.
33

5.
92

9.
64

8.
23

6.
49

5.
43

4.
71

4.
03

3.
73

5.
32

6.
89

5.
88

4.
64

3.
88

3.
36

2.
88

2.
93

3.
85

15
17

2-
ax

le
15

.0
1

12
.9

1
10

.3
0

8.
66

7.
52

6.
41

5.
86

6.
38

8.
25

7.
10

5.
66

4.
76

4.
13

3.
53

3.
51

3.
51

6.
00

5.
17

4.
12

3.
46

3.
01

2.
56

2.
64

2.
87

17
18

2-
ax

le
15

.5
9

13
.4

7
10

.8
0

9.
10

7.
91

6.
74

6.
13

6.
62

8.
58

7.
41

5.
94

5.
01

4.
35

3.
71

3.
68

3.
64

6.
24

5.
39

4.
32

3.
64

3.
16

2.
70

2.
76

2.
98

Ri
gi

ds
17

21
3-

ax
le

17
.1

4
14

.9
6

12
.1

5
10

.3
1

8.
99

7.
67

6.
91

7.
32

9.
43

8.
23

6.
68

5.
67

4.
95

4.
22

4.
15

4.
02

6.
85

5.
99

4.
86

4.
12

3.
60

3.
07

3.
11

3.
29

21
23

3-
ax

le
18

.3
4

16
.1

2
13

.2
0

11
.2

6
9.

85
8.

42
7.

56
7.

88
10

.0
9

8.
87

7.
26

6.
19

5.
42

4.
63

4.
54

4.
34

7.
34

6.
45

5.
28

4.
50

3.
94

3.
37

3.
40

3.
55

23
25

3-
ax

le
19

.4
5

17
.1

7
14

.1
3

12
.1

0
10

.6
2

9.
11

8.
17

8.
40

10
.7

0
9.

44
7.

77
6.

66
5.

84
5.

01
4.

90
4.

62
7.

78
6.

87
5.

65
4.

84
4.

25
3.

65
3.

68
3.

78
25

26
3-

ax
le

20
.0

2
17

.7
0

14
.6

0
12

.5
2

11
.0

1
9.

46
8.

48
8.

65
11

.0
1

9.
73

8.
03

6.
89

6.
06

5.
20

5.
09

4.
76

8.
01

7.
08

5.
84

5.
01

4.
40

3.
78

3.
81

3.
89

Ri
gi

ds
26

31
4-

ax
le

23
.1

0
20

.4
0

16
.8

5
14

.5
2

12
.8

7
11

.1
8

9.
99

9.
80

12
.7

0
11

.2
2

9.
27

7.
99

7.
08

6.
15

5.
99

5.
39

9.
24

8.
16

6.
74

5.
81

5.
15

4.
47

4.
50

4.
41

31
32

4-
ax

le
23

.8
4

21
.0

2
17

.3
3

14
.9

4
13

.2
6

11
.5

5
10

.3
1

10
.0

2
13

.1
1

11
.5

6
9.

53
8.

22
7.

29
6.

35
6.

19
5.

51
9.

54
8.

41
6.

93
5.

98
5.

30
4.

62
4.

64
4.

51

A
rt

ic
u-

la
te

d
<2

3
an

y 
ax

le
16

.9
9

14
.8

2
12

.0
2

10
.2

0
8.

89
7.

58
6.

83
7.

25
9.

35
8.

15
6.

61
5.

61
4.

89
4.

17
4.

10
3.

99
6.

80
5.

93
4.

81
4.

08
3.

56
3.

03
3.

08
3.

26

<2
3

2-
ax

le
 tr

ai
le

r
17

.9
2

15
.7

1
12

.8
3

10
.9

3
9.

55
8.

15
7.

33
7.

68
9.

85
8.

64
7.

06
6.

01
5.

25
4.

48
4.

40
4.

23
7.

17
6.

29
5.

13
4.

37
3.

82
3.

26
3.

30
3.

46
<2

3
3-

ax
le

 tr
ai

le
r

17
.6

1
15

.4
2

12
.5

7
10

.6
9

9.
33

7.
96

7.
17

7.
54

9.
69

8.
48

6.
91

5.
88

5.
13

4.
38

4.
30

4.
15

7.
05

6.
17

5.
03

4.
27

3.
73

3.
18

3.
22

3.
39

23
28

an
y 

ax
le

21
.0

2
18

.6
0

15
.3

8
13

.2
2

11
.6

6
10

.0
5

9.
00

9.
07

11
.5

6
10

.2
3

8.
46

7.
27

6.
41

5.
53

5.
40

4.
99

8.
41

7.
44

6.
15

5.
29

4.
66

4.
02

4.
05

4.
08

23
28

2-
ax

le
 tr

ai
le

r
20

.8
5

18
.4

6
15

.2
5

13
.1

1
11

.5
5

9.
96

8.
92

9.
00

11
.4

7
10

.1
5

8.
39

7.
21

6.
35

5.
48

5.
35

4.
95

8.
34

7.
38

6.
10

5.
24

4.
62

3.
98

4.
01

4.
05

23
28

3-
ax

le
 tr

ai
le

r
21

.0
9

18
.6

7
15

.4
4

13
.2

7
11

.7
1

10
.1

0
9.

04
9.

10
11

.6
0

10
.2

7
8.

49
7.

30
6.

44
5.

55
5.

42
5.

00
8.

44
7.

47
6.

17
5.

31
4.

68
4.

04
4.

07
4.

09
28

31
an

y 
ax

le
23

.1
2

20
.4

2
16

.8
6

14
.5

4
12

.8
8

11
.1

9
10

.0
0

9.
81

12
.7

2
11

.2
3

9.
27

8.
00

7.
08

6.
15

6.
00

5.
40

9.
25

8.
17

6.
75

5.
82

5.
15

4.
48

4.
50

4.
42

28
31

2-
ax

le
 tr

ai
le

r
23

.1
3

20
.4

4
16

.8
7

14
.5

5
12

.8
9

11
.2

0
10

.0
1

9.
82

12
.7

2
11

.2
4

9.
28

8.
00

7.
09

6.
16

6.
00

5.
40

9.
25

8.
17

6.
75

5.
82

5.
16

4.
48

4.
50

4.
42

28
31

3-
ax

le
 tr

ai
le

r
23

.1
2

20
.4

3
16

.8
6

14
.5

4
12

.8
8

11
.1

9
10

.0
0

9.
81

12
.7

2
11

.2
3

9.
28

8.
00

7.
09

6.
16

6.
00

5.
40

9.
25

8.
17

6.
75

5.
82

5.
15

4.
48

4.
50

4.
42

31
33

an
y 

ax
le

24
.5

7
21

.6
1

17
.7

7
15

.3
2

13
.6

1
11

.8
8

10
.6

0
10

.2
1

13
.5

1
11

.8
9

9.
77

8.
43

7.
49

6.
53

6.
36

5.
62

9.
83

8.
64

7.
11

6.
13

5.
45

4.
75

4.
77

4.
60

31
33

2-
ax

le
 tr

ai
le

r
24

.5
6

21
.6

1
17

.7
7

15
.3

2
13

.6
1

11
.8

8
10

.6
0

10
.2

1
13

.5
1

11
.8

8
9.

77
8.

43
7.

49
6.

53
6.

36
5.

62
9.

83
8.

64
7.

11
6.

13
5.

44
4.

75
4.

77
4.

59
31

33
3-

ax
le

 tr
ai

le
r

24
.5

3
21

.5
8

17
.7

5
15

.3
1

13
.6

0
11

.8
6

10
.5

9
10

.2
0

13
.4

9
11

.8
7

9.
76

8.
42

7.
48

6.
53

6.
35

5.
61

9.
81

8.
63

7.
10

6.
12

5.
44

4.
75

4.
76

4.
59

33
38

2+
2 

ax
le

28
.7

9
24

.8
3

20
.0

0
17

.1
7

15
.3

3
13

.5
2

11
.9

9
10

.9
5

15
.8

3
13

.6
6

11
.0

0
9.

45
8.

43
7.

44
7.

19
6.

02
11

.5
2

9.
93

8.
00

6.
87

6.
13

5.
41

5.
40

4.
93

33
38

2+
3-

ax
le

28
.9

4
24

.9
4

20
.0

6
17

.2
3

15
.3

9
13

.5
7

12
.0

3
10

.9
6

15
.9

2
13

.7
2

11
.0

4
9.

48
8.

46
7.

46
7.

22
6.

03
11

.5
8

9.
98

8.
03

6.
89

6.
15

5.
43

5.
41

4.
93

33
38

3+
an

y 
ax

le
29

.0
2

25
.0

0
20

.1
0

17
.2

6
15

.4
1

13
.6

0
12

.0
5

10
.9

7
15

.9
6

13
.7

5
11

.0
6

9.
49

8.
48

7.
48

7.
23

6.
04

11
.6

1
10

.0
0

8.
04

6.
90

6.
17

5.
44

5.
42

4.
94

33
38

3+
2 

ax
le

27
.5

9
23

.9
4

19
.4

1
16

.7
0

14
.9

0
13

.1
0

11
.6

4
10

.7
9

15
.1

7
13

.1
7

10
.6

8
9.

19
8.

19
7.

21
6.

99
5.

94
11

.0
4

9.
58

7.
77

6.
68

5.
96

5.
24

5.
24

4.
86

33
38

3+
3 

ax
le

29
.0

0
24

.9
9

20
.1

0
17

.2
6

15
.4

1
13

.5
9

12
.0

5
10

.9
7

15
.9

5
13

.7
4

11
.0

5
9.

49
8.

47
7.

48
7.

23
6.

03
11

.6
0

9.
99

8.
04

6.
90

6.
16

5.
44

5.
42

4.
94

38
40

5-
ax

le
30

.6
2

26
.1

5
20

.8
2

17
.8

3
15

.9
4

14
.1

0
12

.4
6

11
.1

1
16

.8
4

14
.3

8
11

.4
5

9.
81

8.
76

7.
75

7.
48

6.
11

12
.2

5
10

.4
6

8.
33

7.
13

6.
37

5.
64

5.
61

5.
00

40
41

6-
ax

le
32

.3
7

27
.3

7
21

.5
5

18
.3

9
16

.4
5

14
.5

9
12

.8
5

11
.2

1
17

.8
1

15
.0

6
11

.8
5

10
.1

1
9.

05
8.

03
7.

71
6.

16
12

.9
5

10
.9

5
8.

62
7.

36
6.

58
5.

84
5.

78
5.

04
41

44
6-

ax
le

34
.9

6
29

.1
4

22
.5

5
19

.1
3

17
.1

2
15

.2
4

13
.3

4
11

.2
5

19
.2

3
16

.0
3

12
.4

0
10

.5
2

9.
42

8.
38

8.
01

6.
19

13
.9

9
11

.6
6

9.
02

7.
65

6.
85

6.
10

6.
00

5.
06



n/
e/

r/
a

A
pp

en
di

x 
E

18
0

Em
is

si
on

 R
ed

uc
ti

on
 S

ca
li

ng
 F

ac
to

rs
 f

or
 D

if
fe

re
nt

 T
ec

hn
ic

al
 O

pt
io

ns
 a

nd
 F

ut
ur

e 
R

eg
ul

at
io

ns
R

ed
uc

ti
on

s 
re

la
ti

ve
 to

 E
ur

o 
II

 v
eh

ic
le

s 
on

 c
ur

re
nt

 d
ie

se
l; 

ap
pl

ie
s 

to
 a

ll
 H

G
V

 s
iz

es

Sp
ee

d 
ba

nd
1

2
3

4
5

6
7

8
Eu

ro
 I

I 
on

 u
lt

ra
-l

ow
 s

ul
ph

ur
di

es
el

 (F
ue

l 2
00

5)
0.

94
1

0.
94

1
0.

94
1

0.
94

1
0.

94
1

0.
94

1
0.

99
3

0.
99

3

Eu
ro

 I
II

0.
68

8
0.

68
8

0.
68

8
0.

68
8

0.
68

8
0.

68
8

0.
68

8
0.

68
8

Eu
ro

 I
II

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
di

es
el

 (F
ue

l 2
00

5)
0.

65
2

0.
65

2
0.

65
2

0.
65

2
0.

65
2

0.
65

2
0.

68
8

0.
68

8

Eu
ro

 I
V

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
di

es
el

 (F
ue

l 2
00

5)
0.

49
0

0.
49

0
0.

49
0

0.
49

0
0.

49
0

0.
49

0
0.

49
0

0.
49

0

Eu
ro

 I
V

+ 
(2

00
8)

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

28
0

0.
28

0
0.

28
0

0.
28

0
0.

28
0

0.
28

0
0.

28
0

0.
28

0

Eu
ro

 I
I 

re
tr

of
it

te
d 

w
it

h 
C

R
T

 o
n

U
LS

 d
ie

se
l (

Fu
el

 2
00

5)
0.

83
0

0.
83

0
0.

83
0

0.
83

0
0.

83
0

0.
83

0
0.

83
0

0.
83

0



n/
e/

r/
a

A
pp

en
di

x 
E

18
1

T
ab

le
 E

.2
: P

M 1
0 E

m
is

si
on

 F
ac

to
rs

 f
or

 H
G

V
s 

(i
n 

g/
km

)
Pr

e-
EU

R
O

 I
EU

R
O

 I
EU

R
O

 I
I

T
yp

e
W

ei
gh

t
(t

on
ne

s)
C

on
fi

gu
ra

ti
on

Sp
ee

d 
ba

nd
Sp

ee
d 

(m
ph

)
Sp

ee
d 

B
an

d
Sp

ee
d 

B
an

d

M
in

M
ax

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

10
13

18
23

28
35

45
55

Ri
gi

ds
3.

5
7.

5
2-

ax
le

0.
74

4
0.

61
0

0.
45

4
0.

36
9

0.
31

6
0.

27
2

0.
24

9
0.

25
6

0.
48

4
0.

39
6

0.
29

5
0.

24
0

0.
20

6
0.

17
7

0.
16

2
0.

16
6

0.
34

2
0.

28
0

0.
20

9
0.

17
0

0.
14

5
0.

12
5

0.
11

5
0.

11
8

7.
5

12
2-

ax
le

0.
96

4
0.

79
1

0.
59

8
0.

49
5

0.
43

4
0.

38
2

0.
34

9
0.

33
8

0.
62

6
0.

51
4

0.
38

9
0.

32
2

0.
28

2
0.

24
8

0.
22

7
0.

22
0

0.
44

3
0.

36
4

0.
27

5
0.

22
8

0.
20

0
0.

17
6

0.
16

0
0.

15
5

12
13

2-
ax

le
1.

03
8

0.
85

5
0.

65
1

0.
54

3
0.

47
9

0.
42

5
0.

39
1

0.
38

0
0.

67
5

0.
55

6
0.

42
3

0.
35

3
0.

31
2

0.
27

6
0.

25
4

0.
24

7
0.

47
7

0.
39

3
0.

29
9

0.
25

0
0.

22
0

0.
19

5
0.

18
0

0.
17

5
13

14
2-

ax
le

1.
05

5
0.

87
0

0.
66

4
0.

55
6

0.
49

1
0.

43
6

0.
40

3
0.

39
3

0.
68

6
0.

56
6

0.
43

2
0.

36
1

0.
31

9
0.

28
3

0.
26

2
0.

25
6

0.
48

5
0.

40
0

0.
30

5
0.

25
5

0.
22

6
0.

20
0

0.
18

5
0.

18
1

14
15

2-
ax

le
1.

06
7

0.
88

2
0.

67
5

0.
56

5
0.

50
0

0.
44

5
0.

41
2

0.
40

5
0.

69
4

0.
57

3
0.

43
9

0.
36

7
0.

32
5

0.
28

9
0.

26
8

0.
26

3
0.

49
1

0.
40

5
0.

31
0

0.
26

0
0.

23
0

0.
20

5
0.

19
0

0.
18

6
15

17
2-

ax
le

1.
07

9
0.

89
5

0.
68

9
0.

57
9

0.
51

3
0.

45
8

0.
42

7
0.

42
6

0.
70

2
0.

58
2

0.
44

8
0.

37
6

0.
33

4
0.

29
8

0.
27

8
0.

27
7

0.
31

0
0.

25
7

0.
19

8
0.

16
6

0.
14

7
0.

13
2

0.
12

3
0.

12
2

17
18

2-
ax

le
1.

08
1

0.
89

8
0.

69
3

0.
58

3
0.

51
7

0.
46

2
0.

43
3

0.
43

5
0.

70
3

0.
58

4
0.

45
0

0.
37

9
0.

33
6

0.
30

0
0.

28
1

0.
28

3
0.

31
1

0.
25

8
0.

19
9

0.
16

7
0.

14
9

0.
13

3
0.

12
4

0.
12

5

Ri
gi

ds
17

21
3-

ax
le

1.
07

4
0.

89
8

0.
69

7
0.

58
8

0.
52

2
0.

46
8

0.
44

3
0.

45
4

0.
69

8
0.

58
4

0.
45

3
0.

38
2

0.
34

0
0.

30
4

0.
28

8
0.

29
5

0.
30

9
0.

25
8

0.
20

0
0.

16
9

0.
15

0
0.

13
4

0.
12

7
0.

13
1

21
23

3-
ax

le
1.

06
3

0.
89

3
0.

69
7

0.
58

9
0.

52
3

0.
46

8
0.

44
6

0.
46

5
0.

69
1

0.
58

0
0.

45
3

0.
38

3
0.

34
0

0.
30

4
0.

29
0

0.
30

2
0.

30
5

0.
25

7
0.

20
0

0.
16

9
0.

15
0

0.
13

5
0.

12
8

0.
13

4
23

25
3-

ax
le

1.
05

4
0.

88
9

0.
69

6
0.

58
9

0.
52

3
0.

46
8

0.
44

6
0.

47
0

0.
68

5
0.

57
8

0.
45

3
0.

38
3

0.
34

0
0.

30
4

0.
29

0
0.

30
6

0.
30

3
0.

25
5

0.
20

0
0.

16
9

0.
15

0
0.

13
4

0.
12

8
0.

13
5

25
26

3-
ax

le
1.

05
1

0.
88

8
0.

69
7

0.
59

0
0.

52
3

0.
46

8
0.

44
7

0.
47

2
0.

68
3

0.
57

7
0.

45
3

0.
38

3
0.

34
0

0.
30

4
0.

29
0

0.
30

7
0.

30
2

0.
25

5
0.

20
0

0.
16

9
0.

15
0

0.
13

4
0.

12
8

0.
13

6

Ri
gi

ds
26

31
4-

ax
le

1.
07

8
0.

91
5

0.
72

1
0.

60
9

0.
53

9
0.

47
8

0.
44

9
0.

46
7

0.
70

1
0.

59
5

0.
46

8
0.

39
6

0.
35

0
0.

31
0

0.
29

2
0.

30
3

0.
31

0
0.

26
3

0.
20

7
0.

17
5

0.
15

5
0.

13
7

0.
12

9
0.

13
4

31
32

4-
ax

le
1.

09
7

0.
93

0
0.

73
2

0.
61

9
0.

54
7

0.
48

3
0.

45
1

0.
46

3
0.

71
3

0.
60

5
0.

47
6

0.
40

2
0.

35
6

0.
31

4
0.

29
3

0.
30

1
0.

31
5

0.
26

7
0.

21
0

0.
17

8
0.

15
7

0.
13

9
0.

13
0

0.
13

3

A
rt

ic
ul

-
at

ed
<2

3
an

y 
ax

le
1.

07
5

0.
89

8
0.

69
7

0.
58

8
0.

52
2

0.
46

7
0.

44
2

0.
45

3
0.

69
9

0.
58

4
0.

45
3

0.
38

2
0.

33
9

0.
30

4
0.

28
7

0.
29

4
0.

30
9

0.
25

8
0.

20
0

0.
16

9
0.

15
0

0.
13

4
0.

12
7

0.
13

0

<2
3

2-
ax

le
 tr

ai
le

r
1.

06
7

0.
89

5
0.

69
7

0.
58

9
0.

52
3

0.
46

8
0.

44
5

0.
46

2
0.

69
3

0.
58

2
0.

45
3

0.
38

3
0.

34
0

0.
30

4
0.

28
9

0.
30

0
0.

30
7

0.
25

7
0.

20
0

0.
16

9
0.

15
0

0.
13

5
0.

12
8

0.
13

3
<2

3
3-

ax
le

 tr
ai

le
r

1.
07

0
0.

89
6

0.
69

7
0.

58
9

0.
52

3
0.

46
8

0.
44

4
0.

45
9

0.
69

5
0.

58
2

0.
45

3
0.

38
3

0.
34

0
0.

30
4

0.
28

9
0.

29
8

0.
30

7
0.

25
7

0.
20

0
0.

16
9

0.
15

0
0.

13
5

0.
12

8
0.

13
2

23
28

an
y 

ax
le

1.
05

1
0.

89
1

0.
70

0
0.

59
3

0.
52

6
0.

46
9

0.
44

7
0.

47
2

0.
68

3
0.

57
9

0.
45

5
0.

38
5

0.
34

2
0.

30
5

0.
29

0
0.

30
7

0.
30

2
0.

25
6

0.
20

1
0.

17
0

0.
15

1
0.

13
5

0.
12

8
0.

13
6

23
28

2-
ax

le
 tr

ai
le

r
1.

05
1

0.
89

0
0.

70
0

0.
59

2
0.

52
5

0.
46

9
0.

44
7

0.
47

2
0.

68
3

0.
57

8
0.

45
5

0.
38

5
0.

34
1

0.
30

5
0.

29
0

0.
30

7
0.

30
2

0.
25

6
0.

20
1

0.
17

0
0.

15
1

0.
13

5
0.

12
8

0.
13

6
23

28
3-

ax
le

 tr
ai

le
r

1.
05

2
0.

89
1

0.
70

1
0.

59
3

0.
52

6
0.

46
9

0.
44

7
0.

47
2

0.
68

4
0.

57
9

0.
45

6
0.

38
5

0.
34

2
0.

30
5

0.
29

0
0.

30
7

0.
30

2
0.

25
6

0.
20

1
0.

17
0

0.
15

1
0.

13
5

0.
12

8
0.

13
6

28
31

an
y 

ax
le

1.
07

9
0.

91
5

0.
72

1
0.

61
0

0.
53

9
0.

47
8

0.
44

9
0.

46
7

0.
70

1
0.

59
5

0.
46

9
0.

39
6

0.
35

1
0.

31
1

0.
29

2
0.

30
3

0.
31

0
0.

26
3

0.
20

7
0.

17
5

0.
15

5
0.

13
7

0.
12

9
0.

13
4

28
31

2-
ax

le
 tr

ai
le

r
1.

07
9

0.
91

6
0.

72
1

0.
61

0
0.

53
9

0.
47

8
0.

44
9

0.
46

7
0.

70
1

0.
59

5
0.

46
9

0.
39

6
0.

35
1

0.
31

1
0.

29
2

0.
30

3
0.

31
0

0.
26

3
0.

20
7

0.
17

5
0.

15
5

0.
13

7
0.

12
9

0.
13

4
28

31
3-

ax
le

 tr
ai

le
r

1.
07

9
0.

91
5

0.
72

1
0.

61
0

0.
53

9
0.

47
8

0.
44

9
0.

46
7

0.
70

1
0.

59
5

0.
46

9
0.

39
6

0.
35

1
0.

31
1

0.
29

2
0.

30
3

0.
31

0
0.

26
3

0.
20

7
0.

17
5

0.
15

5
0.

13
7

0.
12

9
0.

13
4

31
33

an
y 

ax
le

1.
11

9
0.

94
8

0.
74

6
0.

63
0

0.
55

7
0.

49
0

0.
45

3
0.

45
9

0.
72

7
0.

61
6

0.
48

5
0.

41
0

0.
36

2
0.

31
9

0.
29

5
0.

29
9

0.
32

1
0.

27
2

0.
21

4
0.

18
1

0.
16

0
0.

14
1

0.
13

0
0.

13
2

31
33

2-
ax

le
 tr

ai
le

r
1.

11
9

0.
94

8
0.

74
6

0.
63

0
0.

55
7

0.
49

0
0.

45
3

0.
45

9
0.

72
7

0.
61

6
0.

48
5

0.
41

0
0.

36
2

0.
31

9
0.

29
5

0.
29

9
0.

32
1

0.
27

2
0.

21
4

0.
18

1
0.

16
0

0.
14

1
0.

13
0

0.
13

2
31

33
3-

ax
le

 tr
ai

le
r

1.
11

7
0.

94
7

0.
74

5
0.

63
0

0.
55

6
0.

49
0

0.
45

3
0.

46
0

0.
72

6
0.

61
6

0.
48

4
0.

40
9

0.
36

1
0.

31
8

0.
29

5
0.

29
9

0.
32

1
0.

27
2

0.
21

4
0.

18
1

0.
16

0
0.

14
1

0.
13

0
0.

13
2

33
38

2+
2 

ax
le

1.
31

9
1.

10
7

0.
86

3
0.

72
6

0.
63

9
0.

55
3

0.
48

1
0.

43
1

0.
85

7
0.

71
9

0.
56

1
0.

47
2

0.
41

5
0.

36
0

0.
31

3
0.

28
0

0.
37

9
0.

31
8

0.
24

8
0.

20
9

0.
18

4
0.

15
9

0.
13

8
0.

12
4

33
38

2+
3-

ax
le

1.
32

8
1.

11
4

0.
86

8
0.

73
0

0.
64

2
0.

55
6

0.
48

3
0.

43
0

0.
86

3
0.

72
4

0.
56

4
0.

47
5

0.
41

8
0.

36
2

0.
31

4
0.

27
9

0.
38

2
0.

32
0

0.
24

9
0.

21
0

0.
18

5
0.

16
0

0.
13

9
0.

12
3

33
38

3+
an

y 
ax

le
1.

33
3

1.
11

8
0.

87
1

0.
73

3
0.

64
4

0.
55

8
0.

48
3

0.
42

9
0.

86
6

0.
72

7
0.

56
6

0.
47

6
0.

41
9

0.
36

3
0.

31
4

0.
27

9
0.

38
3

0.
32

1
0.

25
0

0.
21

1
0.

18
5

0.
16

0
0.

13
9

0.
12

3
33

38
3+

2 
ax

le
1.

25
1

1.
05

4
0.

82
4

0.
69

4
0.

61
1

0.
53

2
0.

47
1

0.
44

0
0.

81
3

0.
68

5
0.

53
5

0.
45

1
0.

39
7

0.
34

6
0.

30
6

0.
28

6
0.

36
0

0.
30

3
0.

23
7

0.
19

9
0.

17
6

0.
15

3
0.

13
5

0.
12

6
33

38
3+

3 
ax

le
1.

33
2

1.
11

7
0.

87
0

0.
73

2
0.

64
4

0.
55

7
0.

48
3

0.
42

9
0.

86
6

0.
72

6
0.

56
6

0.
47

6
0.

41
9

0.
36

2
0.

31
4

0.
27

9
0.

38
3

0.
32

1
0.

25
0

0.
21

0
0.

18
5

0.
16

0
0.

13
9

0.
12

3
38

40
5-

ax
le

1.
43

6
1.

19
8

0.
92

9
0.

78
1

0.
68

6
0.

59
1

0.
50

0
0.

41
7

0.
93

3
0.

77
9

0.
60

4
0.

50
8

0.
44

6
0.

38
4

0.
32

5
0.

27
1

0.
41

3
0.

34
4

0.
26

7
0.

22
4

0.
19

7
0.

17
0

0.
14

4
0.

12
0

40
41

6-
ax

le
1.

56
0

1.
29

5
1.

00
0

0.
83

9
0.

73
6

0.
63

1
0.

52
0

0.
40

4
1.

01
4

0.
84

2
0.

65
0

0.
54

5
0.

47
9

0.
41

0
0.

33
8

0.
26

2
0.

44
8

0.
37

2
0.

28
7

0.
24

1
0.

21
2

0.
18

1
0.

14
9

0.
11

6
41

44
6-

ax
le

1.
76

2
1.

45
3

1.
11

3
0.

93
3

0.
81

8
0.

69
7

0.
55

4
0.

38
4

1.
14

5
0.

94
4

0.
72

4
0.

60
6

0.
53

2
0.

45
3

0.
36

0
0.

25
0

0.
50

6
0.

41
7

0.
32

0
0.

26
8

0.
23

5
0.

20
0

0.
15

9
0.

11
0



n/
e/

r/
a

A
pp

en
di

x 
E

18
2

Em
is

si
on

 R
ed

uc
ti

on
 S

ca
li

ng
 F

ac
to

rs
 f

or
 D

if
fe

re
nt

 T
ec

hn
ic

al
 O

pt
io

ns
 a

nd
 F

ut
ur

e 
R

eg
ul

at
io

ns
R

ed
uc

ti
on

s 
re

la
ti

ve
 to

 E
ur

o 
II

 v
eh

ic
le

s 
on

 c
ur

re
nt

 d
ie

se
l; 

ap
pl

ie
s 

to
 a

ll
 H

G
V

 s
iz

es

Sp
ee

d 
B

an
d

1
2

3
4

5
6

7
8

Eu
ro

 I
I 

on
 u

lt
ra

-l
ow

 s
ul

ph
ur

di
es

el
 (F

ue
l 2

00
5)

0.
91

6
0.

91
6

0.
91

6
0.

91
6

0.
91

6
0.

91
6

0.
96

7
0.

96
7

Eu
ro

 I
II

0.
71

6
0.

71
6

0.
71

6
0.

71
6

0.
71

6
0.

71
6

0.
71

6
0.

71
6

di
es

el
 (F

ue
l 2

00
5)

0.
66

0
0.

66
0

0.
66

0
0.

66
0

0.
66

0
0.

66
0

0.
69

7
0.

69
7

Eu
ro

 I
V

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
di

es
el

 (F
ue

l 2
00

5)
0.

14
7

0.
14

7
0.

14
7

0.
14

7
0.

14
7

0.
14

7
0.

14
7

0.
14

7

Eu
ro

 I
V

+ 
(2

00
8)

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

14
7

0.
14

7
0.

14
7

0.
14

7
0.

14
7

0.
14

7
0.

14
7

0.
14

7

Eu
ro

 I
I 

re
tr

of
it

te
d 

w
it

h 
C

R
T

 o
n

U
LS

 d
ie

se
l (

Fu
el

 2
00

5)
0.

18
0

0.
18

0
0.

18
0

0.
18

0
0.

18
0

0.
18

0
0.

18
0

0.
18

0

Sc
al

in
g 

Fa
ct

or
s 

fo
r 

Fi
ne

r 
Pa

rt
ic

le
 S

iz
es

 R
el

at
iv

e 
to

 P
M

10
A

ss
um

e 
th

e 
sa

m
e 

sc
al

in
g 

fa
ct

or
s 

ho
ld

 f
or

 a
ll

 s
pe

ed
s,

 r
oa

d 
ty

pe
s,

 U
LS

 d
ie

se
l a

nd
 o

th
er

 a
ba

te
m

en
t t

ec
hn

ol
og

ie
s

PM
2.

5
0.

9
PM

1
0.

85
PM

0.
1

0.
5



n/
e/

r/
a

A
pp

en
di

x 
E

18
3

T
ab

le
 E

.3
: C

O
 E

m
is

si
on

 F
ac

to
rs

 f
or

 H
G

V
s 

(i
n 

g/
km

)
Pr

e-
EU

R
O

 I
EU

R
O

 I
EU

R
O

 I
I

T
yp

e
W

ei
gh

t
(t

on
ne

s)
C

on
fi

gu
ra

ti
o

n
Sp

ee
d 

ba
nd

Sp
ee

d 
(m

ph
)

Sp
ee

d 
B

an
d

Sp
ee

d 
B

an
d

M
in

M
ax

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

10
13

18
23

28
35

45
55

Ri
gi

ds
3.

5
7.

5
2-

ax
le

4.
68

3.
82

2.
84

2.
33

2.
07

1.
93

1.
94

1.
93

2.
34

1.
91

1.
42

1.
17

1.
03

0.
96

1.
16

1.
06

1.
87

1.
53

1.
13

0.
93

0.
83

0.
77

1.
06

0.
97

7.
5

12
2-

ax
le

5.
09

4.
03

3.
01

2.
55

2.
30

2.
09

1.
90

1.
73

2.
55

2.
01

1.
50

1.
28

1.
15

1.
04

1.
14

0.
95

2.
04

1.
61

1.
20

1.
02

0.
92

0.
83

1.
04

0.
86

12
13

2-
ax

le
5.

36
4.

26
3.

23
2.

77
2.

51
2.

25
1.

99
1.

77
2.

68
2.

13
1.

61
1.

39
1.

25
1.

12
1.

20
0.

97
2.

15
1.

70
1.

29
1.

11
1.

00
0.

90
1.

10
0.

89
13

14
2-

ax
le

5.
46

4.
35

3.
32

2.
86

2.
59

2.
32

2.
04

1.
81

2.
73

2.
18

1.
66

1.
43

1.
29

1.
16

1.
23

1.
00

2.
18

1.
74

1.
33

1.
14

1.
03

0.
93

1.
12

0.
91

14
15

2-
ax

le
5.

55
4.

46
3.

42
2.

95
2.

67
2.

39
2.

10
1.

87
2.

78
2.

23
1.

71
1.

47
1.

33
1.

19
1.

26
1.

03
2.

22
1.

78
1.

37
1.

18
1.

07
0.

95
1.

16
0.

93
15

17
2-

ax
le

5.
74

4.
66

3.
62

3.
13

2.
83

2.
53

2.
23

2.
00

3.
15

2.
56

1.
99

1.
72

1.
56

1.
39

1.
34

1.
30

2.
58

2.
10

1.
63

1.
41

1.
27

1.
14

1.
12

1.
30

17
18

2-
ax

le
5.

82
4.

77
3.

72
3.

22
2.

91
2.

60
2.

30
2.

08
3.

20
2.

62
2.

05
1.

77
1.

60
1.

43
1.

38
1.

35
2.

62
2.

15
1.

68
1.

45
1.

31
1.

17
1.

15
1.

35

Ri
gi

ds
17

21
3-

ax
le

6.
03

5.
05

4.
00

3.
45

3.
11

2.
78

2.
50

2.
31

3.
32

2.
78

2.
20

1.
90

1.
71

1.
53

1.
50

1.
50

2.
71

2.
27

1.
80

1.
55

1.
40

1.
25

1.
25

1.
50

21
23

3-
ax

le
6.

16
5.

24
4.

19
3.

61
3.

25
2.

91
2.

65
2.

50
3.

39
2.

88
2.

31
1.

99
1.

79
1.

60
1.

59
1.

62
2.

77
2.

36
1.

89
1.

62
1.

46
1.

31
1.

32
1.

62
23

25
3-

ax
le

6.
25

5.
38

4.
33

3.
72

3.
34

3.
00

2.
76

2.
65

3.
44

2.
96

2.
38

2.
05

1.
84

1.
65

1.
66

1.
72

2.
81

2.
42

1.
95

1.
68

1.
50

1.
35

1.
38

1.
72

25
26

3-
ax

le
6.

28
5.

44
4.

39
3.

76
3.

37
3.

03
2.

81
2.

71
3.

45
2.

99
2.

41
2.

07
1.

86
1.

67
1.

69
1.

76
2.

83
2.

45
1.

97
1.

69
1.

52
1.

36
1.

40
1.

76

Ri
gi

ds
26

31
4-

ax
le

6.
28

5.
49

4.
43

3.
78

3.
37

3.
04

2.
88

2.
85

3.
45

3.
02

2.
44

2.
08

1.
85

1.
67

1.
73

1.
85

2.
82

2.
47

1.
99

1.
70

1.
52

1.
37

1.
44

1.
85

31
32

4-
ax

le
6.

24
5.

45
4.

38
3.

73
3.

33
3.

00
2.

85
2.

83
3.

43
3.

00
2.

41
2.

05
1.

83
1.

65
1.

71
1.

84
2.

81
2.

45
1.

97
1.

68
1.

50
1.

35
1.

42
1.

84

A
rt

ic
ul

at
ed

<2
3

an
y 

ax
le

6.
01

5.
02

3.
97

3.
43

3.
09

2.
76

2.
48

2.
29

3.
31

2.
76

2.
19

1.
89

1.
70

1.
52

1.
49

1.
49

2.
70

2.
26

1.
79

1.
54

1.
39

1.
24

1.
24

1.
49

<2
3

2-
ax

le
 tr

ai
le

r
6.

12
5.

18
4.

13
3.

56
3.

20
2.

87
2.

60
2.

43
3.

37
2.

85
2.

27
1.

96
1.

76
1.

58
1.

56
1.

58
2.

75
2.

33
1.

86
1.

60
1.

44
1.

29
1.

30
1.

58
<2

3
3-

ax
le

 tr
ai

le
r

6.
09

5.
13

4.
08

3.
52

3.
17

2.
83

2.
56

2.
39

3.
35

2.
82

2.
24

1.
94

1.
74

1.
56

1.
54

1.
55

2.
74

2.
31

1.
84

1.
58

1.
43

1.
28

1.
28

1.
55

23
28

an
y 

ax
le

6.
31

5.
50

4.
45

3.
81

3.
41

3.
06

2.
86

2.
80

3.
47

3.
03

2.
45

2.
09

1.
87

1.
68

1.
72

1.
82

2.
84

2.
48

2.
00

1.
71

1.
53

1.
38

1.
43

1.
82

23
28

2-
ax

le
 tr

ai
le

r
6.

31
5.

49
4.

44
3.

80
3.

40
3.

06
2.

86
2.

78
3.

47
3.

02
2.

44
2.

09
1.

87
1.

68
1.

71
1.

81
2.

84
2.

47
2.

00
1.

71
1.

53
1.

38
1.

43
1.

81
23

28
3-

ax
le

 tr
ai

le
r

6.
31

5.
50

4.
45

3.
81

3.
41

3.
06

2.
87

2.
80

3.
47

3.
03

2.
45

2.
09

1.
87

1.
69

1.
72

1.
82

2.
84

2.
48

2.
00

1.
71

1.
53

1.
38

1.
43

1.
82

28
31

an
y 

ax
le

6.
28

5.
49

4.
43

3.
78

3.
37

3.
04

2.
88

2.
85

3.
45

3.
02

2.
44

2.
08

1.
85

1.
67

1.
73

1.
85

2.
82

2.
47

1.
99

1.
70

1.
52

1.
37

1.
44

1.
85

28
31

2-
ax

le
 tr

ai
le

r
6.

28
5.

49
4.

43
3.

78
3.

37
3.

04
2.

88
2.

85
3.

45
3.

02
2.

44
2.

08
1.

85
1.

67
1.

73
1.

85
2.

82
2.

47
1.

99
1.

70
1.

52
1.

37
1.

44
1.

85
28

31
3-

ax
le

 tr
ai

le
r

6.
28

5.
49

4.
43

3.
78

3.
37

3.
04

2.
88

2.
85

3.
45

3.
02

2.
44

2.
08

1.
85

1.
67

1.
73

1.
85

2.
82

2.
47

1.
99

1.
70

1.
52

1.
37

1.
44

1.
85

31
33

an
y 

ax
le

6.
19

5.
39

4.
32

3.
67

3.
27

2.
95

2.
80

2.
79

3.
41

2.
96

2.
37

2.
02

1.
80

1.
62

1.
68

1.
81

2.
79

2.
42

1.
94

1.
65

1.
47

1.
33

1.
40

1.
81

31
33

2-
ax

le
 tr

ai
le

r
6.

19
5.

39
4.

32
3.

67
3.

27
2.

95
2.

80
2.

79
3.

41
2.

96
2.

37
2.

02
1.

80
1.

62
1.

68
1.

81
2.

79
2.

42
1.

94
1.

65
1.

47
1.

33
1.

40
1.

81
31

33
3-

ax
le

 tr
ai

le
r

6.
19

5.
39

4.
32

3.
67

3.
28

2.
96

2.
81

2.
79

3.
41

2.
96

2.
38

2.
02

1.
80

1.
63

1.
68

1.
82

2.
79

2.
43

1.
94

1.
65

1.
47

1.
33

1.
40

1.
82

33
38

2+
2 

ax
le

5.
75

4.
74

3.
65

3.
08

2.
75

2.
48

2.
31

2.
27

3.
16

2.
61

2.
01

1.
70

1.
51

1.
36

1.
39

1.
48

2.
59

2.
13

1.
64

1.
39

1.
24

1.
12

1.
16

1.
48

33
38

2+
3-

ax
le

5.
73

4.
71

3.
62

3.
06

2.
73

2.
46

2.
29

2.
24

3.
15

2.
59

1.
99

1.
68

1.
50

1.
35

1.
37

1.
46

2.
58

2.
12

1.
63

1.
38

1.
23

1.
11

1.
15

1.
46

33
38

3+
an

y 
ax

le
5.

72
4.

70
3.

60
3.

04
2.

72
2.

45
2.

28
2.

23
3.

14
2.

58
1.

98
1.

67
1.

50
1.

35
1.

37
1.

45
2.

57
2.

11
1.

62
1.

37
1.

22
1.

10
1.

14
1.

45
33

38
3+

2 
ax

le
5.

90
4.

97
3.

88
3.

28
2.

93
2.

64
2.

49
2.

46
3.

24
2.

73
2.

13
1.

81
1.

61
1.

45
1.

49
1.

60
2.

65
2.

24
1.

75
1.

48
1.

32
1.

19
1.

24
1.

60
33

38
3+

3 
ax

le
5.

72
4.

70
3.

60
3.

04
2.

72
2.

45
2.

28
2.

23
3.

15
2.

59
1.

98
1.

67
1.

50
1.

35
1.

37
1.

45
2.

57
2.

12
1.

62
1.

37
1.

22
1.

10
1.

14
1.

45
38

40
5-

ax
le

5.
50

4.
36

3.
24

2.
74

2.
45

2.
20

2.
01

1.
92

3.
02

2.
40

1.
78

1.
51

1.
35

1.
21

1.
20

1.
25

2.
47

1.
96

1.
46

1.
23

1.
10

0.
99

1.
00

1.
25

40
41

6-
ax

le
5.

23
3.

94
2.

82
2.

37
2.

14
1.

91
1.

68
1.

54
2.

88
2.

17
1.

55
1.

30
1.

18
1.

05
1.

01
1.

00
2.

36
1.

77
1.

27
1.

07
0.

96
0.

86
0.

84
1.

00
41

44
6-

ax
le

4.
82

3.
27

2.
12

1.
78

1.
63

1.
44

1.
14

0.
90

2.
65

1.
80

1.
17

0.
98

0.
90

0.
79

0.
68

0.
59

2.
17

1.
47

0.
95

0.
80

0.
73

0.
65

0.
57

0.
59



n/
e/

r/
a

A
pp

en
di

x 
E

18
4

Em
is

si
on

 R
ed

uc
ti

on
 S

ca
li

ng
 F

ac
to

rs
 f

or
 D

if
fe

re
nt

 T
ec

hn
ic

al
 O

pt
io

ns
 a

nd
 F

ut
ur

e 
R

eg
ul

at
io

ns
R

ed
uc

ti
on

s 
re

la
ti

ve
 to

 E
ur

o 
II

 v
eh

ic
le

s 
on

 c
ur

re
nt

 d
ie

se
l; 

ap
pl

ie
s 

to
 a

ll
 H

G
V

 s
iz

es

Sp
ee

d 
B

an
d

1
2

3
4

5
6

7
8

Eu
ro

 I
I 

on
 u

lt
ra

-l
ow

 s
ul

ph
ur

di
es

el
 (F

ue
l 2

00
5)

0.
95

6
0.

95
6

0.
95

6
0.

95
6

0.
95

6
0.

95
6

1.
00

9
1.

00
9

Eu
ro

 I
II

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

Eu
ro

 I
II

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
di

es
el

 (F
ue

l 2
00

5)
0.

94
7

0.
94

7
0.

94
7

0.
94

7
0.

94
7

0.
94

7
1.

00
0

1.
00

0

Eu
ro

 I
V

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
di

es
el

 (F
ue

l 2
00

5)
0.

10
0

0.
10

0
0.

10
0

0.
10

0
0.

10
0

0.
10

0
0.

10
0

0.
10

0

Eu
ro

 I
V

+ 
(2

00
8)

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

10
0

0.
10

0
0.

10
0

0.
10

0
0.

10
0

0.
10

0
0.

10
0

0.
10

0

Eu
ro

 I
I 

re
tr

of
it

te
d 

w
it

h 
C

R
T

on
 U

LS
 d

ie
se

l (
Fu

el
 2

00
5)

0.
10

0
0.

10
0

0.
10

0
0.

10
0

0.
10

0
0.

10
0

0.
10

0
0.

10
0



n/
e/

r/
a

A
pp

en
di

x 
E

18
5

T
ab

le
 E

.4
: N

M
V

O
C

 E
m

is
si

on
 F

ac
to

rs
 f

or
 H

G
V

s 
(i

n 
g/

km
)

Pr
e-

EU
R

O
 I

EU
R

O
 I

EU
R

O
 I

I
T

yp
e

W
ei

gh
t

(t
on

ne
s)

C
on

fi
gu

ra
ti

on
Sp

ee
d 

B
an

d
Sp

ee
d 

(m
ph

)
Sp

ee
d 

B
an

d
Sp

ee
d 

B
an

d

M
in

M
ax

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

10
13

18
23

28
35

45
55

Ri
gi

ds
3.

5
7.

5
2-

ax
le

3.
99

3.
23

2.
35

1.
87

1.
55

1.
23

0.
94

0.
70

2.
99

2.
42

1.
77

1.
40

1.
16

0.
92

0.
70

0.
52

2.
79

2.
26

1.
65

1.
31

1.
09

0.
86

0.
66

0.
49

7.
5

12
2-

ax
le

3.
97

3.
14

2.
30

1.
89

1.
65

1.
39

1.
12

0.
85

2.
98

2.
35

1.
73

1.
42

1.
23

1.
04

0.
84

0.
64

2.
78

2.
20

1.
61

1.
33

1.
15

0.
97

0.
78

0.
60

12
13

2-
ax

le
3.

95
3.

11
2.

29
1.

89
1.

66
1.

41
1.

15
0.

89
2.

97
2.

34
1.

72
1.

42
1.

24
1.

06
0.

87
0.

67
2.

77
2.

18
1.

60
1.

33
1.

16
0.

99
0.

81
0.

63
13

14
2-

ax
le

3.
95

3.
11

2.
29

1.
89

1.
65

1.
41

1.
15

0.
90

2.
96

2.
33

1.
71

1.
42

1.
24

1.
06

0.
86

0.
67

2.
76

2.
18

1.
60

1.
32

1.
16

0.
99

0.
81

0.
63

14
15

2-
ax

le
3.

94
3.

11
2.

29
1.

89
1.

65
1.

40
1.

15
0.

90
2.

95
2.

33
1.

72
1.

42
1.

24
1.

05
0.

86
0.

67
2.

76
2.

18
1.

60
1.

32
1.

15
0.

98
0.

80
0.

63
15

17
2-

ax
le

3.
92

3.
12

2.
29

1.
88

1.
63

1.
37

1.
12

0.
89

1.
96

1.
56

1.
15

0.
94

0.
81

0.
69

0.
73

0.
67

1.
77

1.
40

1.
03

0.
85

0.
73

0.
62

0.
67

0.
58

17
18

2-
ax

le
3.

91
3.

12
2.

29
1.

87
1.

61
1.

35
1.

10
0.

88
1.

96
1.

56
1.

15
0.

94
0.

81
0.

68
0.

71
0.

66
1.

76
1.

40
1.

03
0.

84
0.

73
0.

61
0.

66
0.

57

Ri
gi

ds
17

21
3-

ax
le

3.
89

3.
14

2.
31

1.
85

1.
57

1.
28

1.
03

0.
85

1.
94

1.
57

1.
15

0.
93

0.
78

0.
64

0.
67

0.
63

1.
75

1.
41

1.
04

0.
83

0.
70

0.
58

0.
62

0.
55

21
23

3-
ax

le
3.

86
3.

15
2.

32
1.

84
1.

53
1.

22
0.

97
0.

81
1.

93
1.

58
1.

16
0.

92
0.

76
0.

61
0.

63
0.

61
1.

74
1.

42
1.

04
0.

83
0.

69
0.

55
0.

58
0.

53
23

25
3-

ax
le

3.
84

3.
16

2.
32

1.
82

1.
49

1.
17

0.
92

0.
78

1.
92

1.
58

1.
16

0.
91

0.
75

0.
59

0.
60

0.
59

1.
73

1.
42

1.
05

0.
82

0.
67

0.
53

0.
55

0.
51

25
26

3-
ax

le
3.

83
3.

17
2.

33
1.

81
1.

47
1.

15
0.

90
0.

77
1.

92
1.

58
1.

16
0.

91
0.

74
0.

57
0.

58
0.

58
1.

72
1.

43
1.

05
0.

82
0.

66
0.

52
0.

54
0.

50

Ri
gi

ds
26

31
4-

ax
le

3.
77

3.
16

2.
32

1.
79

1.
43

1.
09

0.
84

0.
74

1.
89

1.
58

1.
16

0.
89

0.
71

0.
54

0.
55

0.
55

1.
70

1.
42

1.
04

0.
80

0.
64

0.
49

0.
51

0.
48

31
32

4-
ax

le
3.

76
3.

14
2.

31
1.

78
1.

43
1.

09
0.

85
0.

74
1.

88
1.

57
1.

16
0.

89
0.

71
0.

55
0.

55
0.

56
1.

69
1.

42
1.

04
0.

80
0.

64
0.

49
0.

51
0.

48

A
rt

ic
u-

la
te

d
<2

3
an

y 
ax

le
3.

89
3.

14
2.

30
1.

86
1.

57
1.

29
1.

04
0.

85
1.

94
1.

57
1.

15
0.

93
0.

79
0.

64
0.

68
0.

64
1.

75
1.

41
1.

04
0.

84
0.

71
0.

58
0.

62
0.

55

<2
3

2-
ax

le
 tr

ai
le

r
3.

87
3.

15
2.

31
1.

84
1.

54
1.

24
0.

99
0.

82
1.

94
1.

57
1.

16
0.

92
0.

77
0.

62
0.

65
0.

62
1.

74
1.

42
1.

04
0.

83
0.

69
0.

56
0.

60
0.

54
<2

3
3-

ax
le

 tr
ai

le
r

3.
88

3.
14

2.
31

1.
85

1.
55

1.
26

1.
01

0.
83

1.
94

1.
57

1.
15

0.
92

0.
78

0.
63

0.
66

0.
62

1.
74

1.
41

1.
04

0.
83

0.
70

0.
57

0.
61

0.
54

23
28

an
y 

ax
le

3.
81

3.
17

2.
33

1.
80

1.
45

1.
11

0.
87

0.
75

1.
91

1.
58

1.
16

0.
90

0.
73

0.
56

0.
56

0.
56

1.
72

1.
43

1.
05

0.
81

0.
65

0.
50

0.
52

0.
49

23
28

2-
ax

le
 tr

ai
le

r
3.

81
3.

17
2.

33
1.

80
1.

46
1.

12
0.

87
0.

75
1.

91
1.

58
1.

16
0.

90
0.

73
0.

56
0.

57
0.

56
1.

72
1.

43
1.

05
0.

81
0.

65
0.

50
0.

52
0.

49
23

28
3-

ax
le

 tr
ai

le
r

3.
81

3.
17

2.
33

1.
80

1.
45

1.
11

0.
86

0.
75

1.
91

1.
58

1.
16

0.
90

0.
73

0.
56

0.
56

0.
56

1.
71

1.
43

1.
05

0.
81

0.
65

0.
50

0.
52

0.
49

28
31

an
y 

ax
le

3.
77

3.
16

2.
32

1.
79

1.
43

1.
09

0.
84

0.
74

1.
89

1.
58

1.
16

0.
89

0.
71

0.
54

0.
55

0.
55

1.
70

1.
42

1.
04

0.
80

0.
64

0.
49

0.
51

0.
48

28
31

2-
ax

le
 tr

ai
le

r
3.

77
3.

16
2.

32
1.

79
1.

43
1.

09
0.

84
0.

74
1.

89
1.

58
1.

16
0.

89
0.

71
0.

54
0.

55
0.

55
1.

70
1.

42
1.

04
0.

80
0.

64
0.

49
0.

51
0.

48
28

31
3-

ax
le

 tr
ai

le
r

3.
77

3.
16

2.
32

1.
79

1.
43

1.
09

0.
84

0.
74

1.
89

1.
58

1.
16

0.
89

0.
71

0.
54

0.
55

0.
55

1.
70

1.
42

1.
04

0.
80

0.
64

0.
49

0.
51

0.
48

31
33

an
y 

ax
le

3.
75

3.
13

2.
30

1.
78

1.
43

1.
10

0.
86

0.
75

1.
88

1.
57

1.
15

0.
89

0.
72

0.
55

0.
56

0.
57

1.
69

1.
41

1.
04

0.
80

0.
65

0.
50

0.
52

0.
49

31
33

2-
ax

le
 tr

ai
le

r
3.

75
3.

13
2.

30
1.

78
1.

43
1.

10
0.

86
0.

75
1.

88
1.

57
1.

15
0.

89
0.

72
0.

55
0.

56
0.

57
1.

69
1.

41
1.

04
0.

80
0.

65
0.

50
0.

52
0.

49
31

33
3-

ax
le

 tr
ai

le
r

3.
75

3.
13

2.
30

1.
78

1.
43

1.
10

0.
86

0.
75

1.
88

1.
57

1.
15

0.
89

0.
72

0.
55

0.
56

0.
56

1.
69

1.
41

1.
04

0.
80

0.
65

0.
49

0.
52

0.
49

33
38

2+
2 

ax
le

3.
70

3.
00

2.
22

1.
80

1.
53

1.
26

1.
04

0.
88

1.
85

1.
50

1.
11

0.
90

0.
76

0.
63

0.
68

0.
66

1.
67

1.
35

1.
00

0.
81

0.
69

0.
57

0.
62

0.
57

33
38

2+
3-

ax
le

3.
70

3.
00

2.
22

1.
80

1.
53

1.
27

1.
05

0.
89

1.
85

1.
50

1.
11

0.
90

0.
77

0.
64

0.
68

0.
67

1.
66

1.
35

1.
00

0.
81

0.
69

0.
57

0.
63

0.
58

33
38

3+
an

y 
ax

le
3.

70
2.

99
2.

22
1.

80
1.

54
1.

28
1.

05
0.

89
1.

85
1.

50
1.

11
0.

90
0.

77
0.

64
0.

68
0.

67
1.

66
1.

35
1.

00
0.

81
0.

69
0.

58
0.

63
0.

58
33

38
3+

2 
ax

le
3.

71
3.

05
2.

25
1.

79
1.

49
1.

20
0.

97
0.

83
1.

86
1.

52
1.

13
0.

90
0.

75
0.

60
0.

63
0.

63
1.

67
1.

37
1.

01
0.

81
0.

67
0.

54
0.

58
0.

54
33

38
3+

3 
ax

le
3.

70
3.

00
2.

22
1.

80
1.

54
1.

28
1.

05
0.

89
1.

85
1.

50
1.

11
0.

90
0.

77
0.

64
0.

68
0.

67
1.

66
1.

35
1.

00
0.

81
0.

69
0.

57
0.

63
0.

58
38

40
5-

ax
le

3.
68

2.
93

2.
18

1.
81

1.
60

1.
38

1.
16

0.
97

1.
84

1.
46

1.
09

0.
91

0.
80

0.
69

0.
76

0.
73

1.
66

1.
32

0.
98

0.
82

0.
72

0.
62

0.
70

0.
63

40
41

6-
ax

le
3.

67
2.

85
2.

13
1.

83
1.

67
1.

51
1.

30
1.

06
1.

83
1.

42
1.

06
0.

92
0.

84
0.

75
0.

85
0.

80
1.

65
1.

28
0.

96
0.

82
0.

75
0.

68
0.

78
0.

69
41

44
6-

ax
le

3.
65

2.
72

2.
04

1.
87

1.
80

1.
73

1.
53

1.
22

1.
83

1.
36

1.
02

0.
93

0.
90

0.
86

1.
00

0.
92

1.
64

1.
22

0.
92

0.
84

0.
81

0.
78

0.
92

0.
80



n/
e/

r/
a

A
pp

en
di

x 
E

18
6

Em
is

si
on

 R
ed

uc
ti

on
 S

ca
li

ng
 F

ac
to

rs
 f

or
 D

if
fe

re
nt

 T
ec

hn
ic

al
 O

pt
io

ns
 a

nd
 F

ut
ur

e 
R

eg
ul

at
io

ns
R

ed
uc

ti
on

s 
re

la
ti

ve
 to

 E
ur

o 
II

 v
eh

ic
le

s 
on

 c
ur

re
nt

 d
ie

se
l; 

ap
pl

ie
s 

to
 a

ll
 H

G
V

 s
iz

es

Sp
ee

d 
B

an
d

1
2

3
4

5
6

7
8

Eu
ro

 I
I 

on
 u

lt
ra

-l
ow

 s
ul

ph
ur

di
es

el
 (F

ue
l 2

00
5)

0.
97

0
0.

97
0

0.
97

0
0.

97
0

0.
97

0
0.

97
0

1.
02

4
1.

02
4

Eu
ro

 I
II

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

Eu
ro

 I
II

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
di

es
el

 (F
ue

l 2
00

5)
0.

94
7

0.
94

7
0.

94
7

0.
94

7
0.

94
7

0.
94

7
1.

00
0

1.
00

0

Eu
ro

 I
V

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
di

es
el

 (F
ue

l 2
00

5)
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0

Eu
ro

 I
V

+ 
(2

00
8)

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0

Eu
ro

 I
I 

re
tr

of
it

te
d 

w
it

h 
C

R
T

on
 U

LS
 d

ie
se

l (
Fu

el
 2

00
5)

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0



n/
e/

r/
a

A
pp

en
di

x 
E

18
7

T
ab

le
 E

.5
: B

en
ze

ne
 E

m
is

si
on

 F
ac

to
rs

 f
or

 H
G

V
s 

(i
n 

g/
km

)

Pr
e-

EU
R

O
 I

EU
R

O
 I

EU
R

O
 I

I
T

yp
e

W
ei

gh
t

(t
on

ne
s)

C
on

fi
gu

ra
ti

on
Sp

ee
d 

B
an

d
Sp

ee
d 

(m
ph

)
Sp

ee
d 

B
an

d
Sp

ee
d 

B
an

d

M
in

M
ax

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

10
13

18
23

28
35

45
55

Ri
gi

ds
3.

5
7.

5
2-

ax
le

0.
07

98
0.

06
45

0.
04

71
0.

03
73

0.
03

10
0.

02
46

0.
01

88
0.

01
40

0.
05

98
0.

04
84

0.
03

53
0.

02
80

0.
02

33
0.

01
85

0.
01

41
0.

01
05

0.
05

58
0.

04
52

0.
03

30
0.

02
61

0.
02

17
0.

01
72

0.
01

31
0.

00
98

7.
5

12
2-

ax
le

0.
07

94
0.

06
27

0.
04

60
0.

03
79

0.
03

29
0.

02
78

0.
02

24
0.

01
71

0.
05

96
0.

04
71

0.
03

45
0.

02
84

0.
02

47
0.

02
09

0.
01

68
0.

01
28

0.
05

56
0.

04
39

0.
03

22
0.

02
65

0.
02

30
0.

01
95

0.
01

57
0.

01
20

12
13

2-
ax

le
0.

07
91

0.
06

23
0.

04
58

0.
03

79
0.

03
32

0.
02

83
0.

02
31

0.
01

79
0.

05
93

0.
04

67
0.

03
43

0.
02

84
0.

02
49

0.
02

12
0.

01
73

0.
01

34
0.

05
54

0.
04

36
0.

03
20

0.
02

65
0.

02
32

0.
01

98
0.

01
62

0.
01

25
13

14
2-

ax
le

0.
07

89
0.

06
22

0.
04

57
0.

03
78

0.
03

31
0.

02
82

0.
02

31
0.

01
80

0.
05

92
0.

04
67

0.
03

43
0.

02
84

0.
02

48
0.

02
12

0.
01

73
0.

01
35

0.
05

53
0.

04
36

0.
03

20
0.

02
65

0.
02

32
0.

01
98

0.
01

61
0.

01
26

14
15

2-
ax

le
0.

07
88

0.
06

22
0.

04
57

0.
03

78
0.

03
30

0.
02

81
0.

02
29

0.
01

80
0.

05
91

0.
04

67
0.

03
43

0.
02

83
0.

02
47

0.
02

10
0.

01
72

0.
01

35
0.

05
51

0.
04

36
0.

03
20

0.
02

64
0.

02
31

0.
01

96
0.

01
60

0.
01

26
15

17
2-

ax
le

0.
07

84
0.

06
23

0.
04

58
0.

03
76

0.
03

25
0.

02
74

0.
02

24
0.

01
78

0.
03

92
0.

03
12

0.
02

29
0.

01
88

0.
01

63
0.

01
37

0.
01

45
0.

01
33

0.
03

53
0.

02
80

0.
02

06
0.

01
69

0.
01

46
0.

01
24

0.
01

34
0.

01
16

17
18

2-
ax

le
0.

07
83

0.
06

24
0.

04
59

0.
03

75
0.

03
23

0.
02

70
0.

02
20

0.
01

76
0.

03
91

0.
03

12
0.

02
29

0.
01

87
0.

01
61

0.
01

35
0.

01
43

0.
01

32
0.

03
52

0.
02

81
0.

02
06

0.
01

69
0.

01
45

0.
01

22
0.

01
32

0.
01

14

Ri
gi

ds
17

21
3-

ax
le

0.
07

77
0.

06
28

0.
04

61
0.

03
71

0.
03

13
0.

02
57

0.
02

06
0.

01
69

0.
03

89
0.

03
14

0.
02

31
0.

01
85

0.
01

57
0.

01
28

0.
01

34
0.

01
27

0.
03

50
0.

02
82

0.
02

08
0.

01
67

0.
01

41
0.

01
15

0.
01

24
0.

01
10

21
23

3-
ax

le
0.

07
73

0.
06

31
0.

04
63

0.
03

67
0.

03
05

0.
02

45
0.

01
95

0.
01

62
0.

03
86

0.
03

15
0.

02
32

0.
01

84
0.

01
53

0.
01

22
0.

01
26

0.
01

22
0.

03
48

0.
02

84
0.

02
08

0.
01

65
0.

01
37

0.
01

10
0.

01
17

0.
01

06
23

25
3-

ax
le

0.
07

68
0.

06
33

0.
04

65
0.

03
64

0.
02

98
0.

02
34

0.
01

84
0.

01
56

0.
03

84
0.

03
16

0.
02

32
0.

01
82

0.
01

49
0.

01
17

0.
01

20
0.

01
17

0.
03

46
0.

02
85

0.
02

09
0.

01
64

0.
01

34
0.

01
05

0.
01

11
0.

01
02

25
26

3-
ax

le
0.

07
66

0.
06

33
0.

04
65

0.
03

63
0.

02
95

0.
02

29
0.

01
80

0.
01

54
0.

03
83

0.
03

17
0.

02
33

0.
01

81
0.

01
47

0.
01

15
0.

01
17

0.
01

15
0.

03
45

0.
02

85
0.

02
09

0.
01

63
0.

01
33

0.
01

03
0.

01
08

0.
01

00

Ri
gi

ds
26

31
4-

ax
le

0.
07

55
0.

06
31

0.
04

64
0.

03
57

0.
02

86
0.

02
17

0.
01

68
0.

01
48

0.
03

77
0.

03
16

0.
02

32
0.

01
79

0.
01

43
0.

01
09

0.
01

09
0.

01
11

0.
03

40
0.

02
84

0.
02

09
0.

01
61

0.
01

29
0.

00
98

0.
01

01
0.

00
96

31
32

4-
ax

le
0.

07
53

0.
06

29
0.

04
62

0.
03

57
0.

02
86

0.
02

18
0.

01
70

0.
01

49
0.

03
76

0.
03

14
0.

02
31

0.
01

78
0.

01
43

0.
01

09
0.

01
10

0.
01

12
0.

03
39

0.
02

83
0.

02
08

0.
01

61
0.

01
29

0.
00

98
0.

01
02

0.
00

97

A
rt

ic
u-

la
te

d
<2

3
an

y 
ax

le
0.

07
78

0.
06

27
0.

04
61

0.
03

71
0.

03
14

0.
02

58
0.

02
08

0.
01

70
0.

03
89

0.
03

14
0.

02
30

0.
01

86
0.

01
57

0.
01

29
0.

01
35

0.
01

27
0.

03
50

0.
02

82
0.

02
07

0.
01

67
0.

01
41

0.
01

16
0.

01
25

0.
01

10

<2
3

2-
ax

le
 tr

ai
le

r
0.

07
74

0.
06

30
0.

04
62

0.
03

69
0.

03
08

0.
02

49
0.

01
99

0.
01

65
0.

03
87

0.
03

15
0.

02
31

0.
01

84
0.

01
54

0.
01

24
0.

01
29

0.
01

24
0.

03
48

0.
02

83
0.

02
08

0.
01

66
0.

01
39

0.
01

12
0.

01
19

0.
01

07
<2

3
3-

ax
le

 tr
ai

le
r

0.
07

76
0.

06
29

0.
04

62
0.

03
69

0.
03

10
0.

02
52

0.
02

02
0.

01
66

0.
03

88
0.

03
14

0.
02

31
0.

01
85

0.
01

55
0.

01
26

0.
01

31
0.

01
25

0.
03

49
0.

02
83

0.
02

08
0.

01
66

0.
01

40
0.

01
13

0.
01

21
0.

01
08

23
28

an
y 

ax
le

0.
07

62
0.

06
34

0.
04

65
0.

03
61

0.
02

90
0.

02
23

0.
01

73
0.

01
50

0.
03

81
0.

03
17

0.
02

33
0.

01
80

0.
01

45
0.

01
11

0.
01

13
0.

01
13

0.
03

43
0.

02
85

0.
02

09
0.

01
62

0.
01

31
0.

01
00

0.
01

04
0.

00
98

23
28

2-
ax

le
 tr

ai
le

r
0.

07
63

0.
06

34
0.

04
65

0.
03

61
0.

02
91

0.
02

24
0.

01
74

0.
01

51
0.

03
81

0.
03

17
0.

02
33

0.
01

80
0.

01
46

0.
01

12
0.

01
13

0.
01

13
0.

03
43

0.
02

85
0.

02
09

0.
01

62
0.

01
31

0.
01

01
0.

01
05

0.
00

98
23

28
3-

ax
le

 tr
ai

le
r

0.
07

62
0.

06
34

0.
04

65
0.

03
60

0.
02

90
0.

02
23

0.
01

73
0.

01
50

0.
03

81
0.

03
17

0.
02

33
0.

01
80

0.
01

45
0.

01
11

0.
01

12
0.

01
12

0.
03

43
0.

02
85

0.
02

09
0.

01
62

0.
01

31
0.

01
00

0.
01

04
0.

00
97

28
31

an
y 

ax
le

0.
07

55
0.

06
31

0.
04

64
0.

03
57

0.
02

86
0.

02
17

0.
01

68
0.

01
48

0.
03

77
0.

03
16

0.
02

32
0.

01
79

0.
01

43
0.

01
09

0.
01

09
0.

01
11

0.
03

40
0.

02
84

0.
02

09
0.

01
61

0.
01

29
0.

00
98

0.
01

01
0.

00
96

28
31

2-
ax

le
 tr

ai
le

r
0.

07
55

0.
06

31
0.

04
64

0.
03

57
0.

02
86

0.
02

17
0.

01
68

0.
01

48
0.

03
77

0.
03

16
0.

02
32

0.
01

79
0.

01
43

0.
01

09
0.

01
10

0.
01

11
0.

03
40

0.
02

84
0.

02
09

0.
01

61
0.

01
29

0.
00

98
0.

01
01

0.
00

96
28

31
3-

ax
le

 tr
ai

le
r

0.
07

55
0.

06
31

0.
04

64
0.

03
57

0.
02

86
0.

02
17

0.
01

68
0.

01
48

0.
03

77
0.

03
16

0.
02

32
0.

01
79

0.
01

43
0.

01
09

0.
01

10
0.

01
11

0.
03

40
0.

02
84

0.
02

09
0.

01
61

0.
01

29
0.

00
98

0.
01

01
0.

00
96

31
33

an
y 

ax
le

0.
07

50
0.

06
26

0.
04

61
0.

03
57

0.
02

87
0.

02
20

0.
01

72
0.

01
51

0.
03

75
0.

03
13

0.
02

30
0.

01
78

0.
01

43
0.

01
10

0.
01

12
0.

01
13

0.
03

38
0.

02
82

0.
02

07
0.

01
60

0.
01

29
0.

00
99

0.
01

03
0.

00
98

31
33

2-
ax

le
 tr

ai
le

r
0.

07
50

0.
06

26
0.

04
61

0.
03

57
0.

02
87

0.
02

20
0.

01
72

0.
01

51
0.

03
75

0.
03

13
0.

02
30

0.
01

78
0.

01
43

0.
01

10
0.

01
12

0.
01

13
0.

03
38

0.
02

82
0.

02
07

0.
01

60
0.

01
29

0.
00

99
0.

01
03

0.
00

98
31

33
3-

ax
le

 tr
ai

le
r

0.
07

51
0.

06
26

0.
04

61
0.

03
57

0.
02

87
0.

02
20

0.
01

72
0.

01
51

0.
03

75
0.

03
13

0.
02

30
0.

01
78

0.
01

43
0.

01
10

0.
01

12
0.

01
13

0.
03

38
0.

02
82

0.
02

07
0.

01
60

0.
01

29
0.

00
99

0.
01

03
0.

00
98

33
38

2+
2 

ax
le

0.
07

40
0.

06
01

0.
04

45
0.

03
60

0.
03

06
0.

02
53

0.
02

08
0.

01
76

0.
03

70
0.

03
00

0.
02

22
0.

01
80

0.
01

53
0.

01
26

0.
01

35
0.

01
32

0.
03

33
0.

02
70

0.
02

00
0.

01
62

0.
01

38
0.

01
14

0.
01

25
0.

01
15

33
38

2+
3-

ax
le

0.
07

40
0.

06
00

0.
04

44
0.

03
60

0.
03

07
0.

02
55

0.
02

10
0.

01
78

0.
03

70
0.

03
00

0.
02

22
0.

01
80

0.
01

53
0.

01
27

0.
01

36
0.

01
33

0.
03

33
0.

02
70

0.
02

00
0.

01
62

0.
01

38
0.

01
15

0.
01

26
0.

01
15

33
38

3+
an

y 
ax

le
0.

07
40

0.
05

99
0.

04
44

0.
03

60
0.

03
07

0.
02

56
0.

02
11

0.
01

78
0.

03
70

0.
02

99
0.

02
22

0.
01

80
0.

01
54

0.
01

28
0.

01
37

0.
01

34
0.

03
33

0.
02

70
0.

02
00

0.
01

62
0.

01
38

0.
01

15
0.

01
26

0.
01

16
33

38
3+

2 
ax

le
0.

07
43

0.
06

09
0.

04
50

0.
03

58
0.

02
98

0.
02

40
0.

01
94

0.
01

67
0.

03
71

0.
03

05
0.

02
25

0.
01

79
0.

01
49

0.
01

20
0.

01
26

0.
01

25
0.

03
34

0.
02

74
0.

02
03

0.
01

61
0.

01
34

0.
01

08
0.

01
17

0.
01

08
33

38
3+

3 
ax

le
0.

07
40

0.
05

99
0.

04
44

0.
03

60
0.

03
07

0.
02

55
0.

02
11

0.
01

78
0.

03
70

0.
03

00
0.

02
22

0.
01

80
0.

01
54

0.
01

28
0.

01
37

0.
01

34
0.

03
33

0.
02

70
0.

02
00

0.
01

62
0.

01
38

0.
01

15
0.

01
26

0.
01

16
38

40
5-

ax
le

0.
07

37
0.

05
86

0.
04

35
0.

03
63

0.
03

19
0.

02
76

0.
02

33
0.

01
94

0.
03

68
0.

02
93

0.
02

18
0.

01
81

0.
01

60
0.

01
38

0.
01

51
0.

01
45

0.
03

31
0.

02
64

0.
01

96
0.

01
63

0.
01

44
0.

01
24

0.
01

40
0.

01
26

40
41

6-
ax

le
0.

07
34

0.
05

70
0.

04
25

0.
03

67
0.

03
35

0.
03

02
0.

02
60

0.
02

13
0.

03
67

0.
02

85
0.

02
13

0.
01

83
0.

01
67

0.
01

51
0.

01
69

0.
01

60
0.

03
30

0.
02

56
0.

01
91

0.
01

65
0.

01
51

0.
01

36
0.

01
56

0.
01

38
41

44
6-

ax
le

0.
07

30
0.

05
44

0.
04

09
0.

03
73

0.
03

61
0.

03
45

0.
03

07
0.

02
45

0.
03

65
0.

02
72

0.
02

04
0.

01
87

0.
01

80
0.

01
73

0.
01

99
0.

01
84

0.
03

29
0.

02
45

0.
01

84
0.

01
68

0.
01

62
0.

01
55

0.
01

84
0.

01
59



n/
e/

r/
a

A
pp

en
di

x 
E

18
8

Em
is

si
on

 R
ed

uc
ti

on
 S

ca
li

ng
 F

ac
to

rs
 f

or
 D

if
fe

re
nt

 T
ec

hn
ic

al
 O

pt
io

ns
 a

nd
 F

ut
ur

e 
R

eg
ul

at
io

ns
R

ed
uc

ti
on

s 
re

la
ti

ve
 to

 E
ur

o 
II

 v
eh

ic
le

s 
on

 c
ur

re
nt

 d
ie

se
l; 

ap
pl

ie
s 

to
 a

ll
 H

G
V

 s
iz

es

Sp
ee

d 
B

an
d

1
2

3
4

5
6

7
8

Eu
ro

 I
I 

on
 u

lt
ra

-l
ow

su
lp

hu
r 

di
es

el
 (F

ue
l 2

00
5)

0.
97

0
0.

97
0

0.
97

0
0.

97
0

0.
97

0
0.

97
0

1.
02

4
1.

02
4

Eu
ro

 I
II

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

Eu
ro

 I
II

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

94
7

0.
94

7
0.

94
7

0.
94

7
0.

94
7

0.
94

7
1.

00
0

1.
00

0

Eu
ro

 I
V

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0

Eu
ro

 I
V

+ 
(2

00
8)

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
 d

ie
se

l (
Fu

el
20

05
)

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

Eu
ro

 I
I 

re
tr

of
it

te
d 

w
it

h 
C

R
T

on
 U

LS
 d

ie
se

l (
Fu

el
 2

00
5)

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0



n/
e/

r/
a

A
pp

en
di

x 
E

18
9

T
ab

le
 E

.6
: B

ut
ad

ie
ne

 E
m

is
si

on
 F

ac
to

rs
 f

or
 H

G
V

s 
(i

n 
g/

km
)

Pr
e-

EU
R

O
 I

EU
R

O
 I

EU
R

O
 I

I
T

yp
e

W
ei

gh
t

(t
on

ne
s)

C
on

fi
gu

ra
ti

on
Sp

ee
d 

B
an

d
Sp

ee
d 

(m
ph

)
Sp

ee
d 

B
an

d
Sp

ee
d 

B
an

d

M
in

M
ax

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

1
2

3
4

5
6

7
8

10
13

18
23

28
35

45
55

Ri
gi

ds
3.

5
7.

5
2-

ax
le

0.
01

94
0.

01
57

0.
01

14
0.

00
91

0.
00

97
0.

00
77

0.
00

44
0.

00
33

0.
01

61
0.

01
30

0.
00

95
0.

00
75

0.
00

90
0.

00
71

0.
00

54
0.

00
40

0.
01

50
0.

01
21

0.
00

89
0.

00
70

0.
00

84
0.

00
67

0.
00

50
0.

00
37

7.
5

12
2-

ax
le

0.
01

93
0.

01
52

0.
01

12
0.

00
92

0.
01

03
0.

00
87

0.
00

52
0.

00
40

0.
01

60
0.

01
26

0.
00

93
0.

00
76

0.
00

95
0.

00
81

0.
00

64
0.

00
49

0.
01

49
0.

01
18

0.
00

87
0.

00
71

0.
00

89
0.

00
75

0.
00

60
0.

00
46

12
13

2-
ax

le
0.

01
92

0.
01

51
0.

01
11

0.
00

92
0.

01
04

0.
00

89
0.

00
54

0.
00

42
0.

01
59

0.
01

26
0.

00
92

0.
00

76
0.

00
96

0.
00

82
0.

00
66

0.
00

51
0.

01
49

0.
01

17
0.

00
86

0.
00

71
0.

00
90

0.
00

76
0.

00
62

0.
00

48
13

14
2-

ax
le

0.
01

92
0.

01
51

0.
01

11
0.

00
92

0.
01

04
0.

00
89

0.
00

54
0.

00
42

0.
01

59
0.

01
25

0.
00

92
0.

00
76

0.
00

96
0.

00
82

0.
00

66
0.

00
51

0.
01

49
0.

01
17

0.
00

86
0.

00
71

0.
00

89
0.

00
76

0.
00

61
0.

00
48

14
15

2-
ax

le
0.

01
91

0.
01

51
0.

01
11

0.
00

92
0.

01
03

0.
00

88
0.

00
53

0.
00

42
0.

01
59

0.
01

25
0.

00
92

0.
00

76
0.

00
95

0.
00

81
0.

00
65

0.
00

51
0.

01
48

0.
01

17
0.

00
86

0.
00

71
0.

00
89

0.
00

76
0.

00
61

0.
00

48
15

17
2-

ax
le

0.
01

90
0.

01
51

0.
01

11
0.

00
91

0.
01

02
0.

00
86

0.
00

52
0.

00
41

0.
01

05
0.

00
84

0.
00

62
0.

00
51

0.
00

63
0.

00
53

0.
00

55
0.

00
51

0.
00

95
0.

00
75

0.
00

55
0.

00
45

0.
00

57
0.

00
48

0.
00

51
0.

00
44

17
18

2-
ax

le
0.

01
90

0.
01

52
0.

01
11

0.
00

91
0.

01
01

0.
00

85
0.

00
51

0.
00

41
0.

01
05

0.
00

84
0.

00
62

0.
00

50
0.

00
62

0.
00

52
0.

00
54

0.
00

50
0.

00
95

0.
00

76
0.

00
56

0.
00

45
0.

00
56

0.
00

47
0.

00
50

0.
00

44

Ri
gi

ds
17

21
3-

ax
le

0.
01

89
0.

01
52

0.
01

12
0.

00
90

0.
00

98
0.

00
81

0.
00

48
0.

00
39

0.
01

04
0.

00
84

0.
00

62
0.

00
50

0.
00

60
0.

00
50

0.
00

51
0.

00
48

0.
00

94
0.

00
76

0.
00

56
0.

00
45

0.
00

54
0.

00
45

0.
00

47
0.

00
42

21
23

3-
ax

le
0.

01
88

0.
01

53
0.

01
12

0.
00

89
0.

00
96

0.
00

77
0.

00
45

0.
00

38
0.

01
04

0.
00

85
0.

00
62

0.
00

49
0.

00
59

0.
00

47
0.

00
48

0.
00

46
0.

00
93

0.
00

76
0.

00
56

0.
00

44
0.

00
53

0.
00

42
0.

00
44

0.
00

40
23

25
3-

ax
le

0.
01

87
0.

01
54

0.
01

13
0.

00
88

0.
00

94
0.

00
73

0.
00

43
0.

00
36

0.
01

03
0.

00
85

0.
00

62
0.

00
49

0.
00

58
0.

00
45

0.
00

46
0.

00
45

0.
00

93
0.

00
77

0.
00

56
0.

00
44

0.
00

52
0.

00
41

0.
00

42
0.

00
39

25
26

3-
ax

le
0.

01
86

0.
01

54
0.

01
13

0.
00

88
0.

00
93

0.
00

72
0.

00
42

0.
00

36
0.

01
03

0.
00

85
0.

00
63

0.
00

49
0.

00
57

0.
00

44
0.

00
44

0.
00

44
0.

00
93

0.
00

77
0.

00
56

0.
00

44
0.

00
51

0.
00

40
0.

00
41

0.
00

38

Ri
gi

ds
26

31
4-

ax
le

0.
01

83
0.

01
53

0.
01

13
0.

00
87

0.
00

90
0.

00
68

0.
00

39
0.

00
34

0.
01

01
0.

00
85

0.
00

62
0.

00
48

0.
00

55
0.

00
42

0.
00

42
0.

00
42

0.
00

91
0.

00
76

0.
00

56
0.

00
43

0.
00

50
0.

00
38

0.
00

38
0.

00
37

31
32

4-
ax

le
0.

01
83

0.
01

53
0.

01
12

0.
00

87
0.

00
90

0.
00

68
0.

00
40

0.
00

35
0.

01
01

0.
00

85
0.

00
62

0.
00

48
0.

00
55

0.
00

42
0.

00
42

0.
00

43
0.

00
91

0.
00

76
0.

00
56

0.
00

43
0.

00
50

0.
00

38
0.

00
39

0.
00

37

A
rt

ic
ul

a
te

d
<2

3
an

y 
ax

le
0.

04
09

0.
03

30
0.

02
42

0.
01

95
0.

01
98

0.
01

63
0.

01
41

0.
01

15
0.

02
17

0.
01

75
0.

01
28

0.
01

03
0.

01
05

0.
00

86
0.

01
00

0.
00

94
0.

01
95

0.
01

57
0.

01
16

0.
00

93
0.

00
95

0.
00

78
0.

00
92

0.
00

82

<2
3

2-
ax

le
 tr

ai
le

r
0.

04
07

0.
03

31
0.

02
43

0.
01

94
0.

01
94

0.
01

57
0.

01
35

0.
01

12
0.

02
16

0.
01

75
0.

01
29

0.
01

03
0.

01
03

0.
00

83
0.

00
96

0.
00

92
0.

01
94

0.
01

58
0.

01
16

0.
00

92
0.

00
93

0.
00

75
0.

00
88

0.
00

79
<2

3
3-

ax
le

 tr
ai

le
r

0.
04

08
0.

03
30

0.
02

43
0.

01
94

0.
01

95
0.

01
59

0.
01

37
0.

01
13

0.
02

16
0.

01
75

0.
01

29
0.

01
03

0.
01

04
0.

00
84

0.
00

97
0.

00
93

0.
01

94
0.

01
58

0.
01

16
0.

00
93

0.
00

94
0.

00
76

0.
00

90
0.

00
80

23
28

an
y 

ax
le

0.
04

01
0.

03
33

0.
02

45
0.

01
89

0.
01

83
0.

01
40

0.
01

18
0.

01
02

0.
02

12
0.

01
77

0.
01

30
0.

01
00

0.
00

97
0.

00
75

0.
00

84
0.

00
83

0.
01

91
0.

01
59

0.
01

17
0.

00
90

0.
00

88
0.

00
67

0.
00

77
0.

00
72

23
28

2-
ax

le
 tr

ai
le

r
0.

04
01

0.
03

33
0.

02
45

0.
01

90
0.

01
83

0.
01

41
0.

01
18

0.
01

02
0.

02
13

0.
01

77
0.

01
30

0.
01

01
0.

00
98

0.
00

75
0.

00
84

0.
00

84
0.

01
91

0.
01

59
0.

01
17

0.
00

90
0.

00
88

0.
00

67
0.

00
78

0.
00

73
23

28
3-

ax
le

 tr
ai

le
r

0.
04

00
0.

03
33

0.
02

45
0.

01
89

0.
01

83
0.

01
40

0.
01

17
0.

01
02

0.
02

12
0.

01
77

0.
01

30
0.

01
00

0.
00

97
0.

00
75

0.
00

83
0.

00
83

0.
01

91
0.

01
59

0.
01

17
0.

00
90

0.
00

87
0.

00
67

0.
00

77
0.

00
72

28
31

an
y 

ax
le

0.
03

97
0.

03
32

0.
02

44
0.

01
88

0.
01

80
0.

01
37

0.
01

14
0.

01
00

0.
02

10
0.

01
76

0.
01

29
0.

01
00

0.
00

96
0.

00
73

0.
00

81
0.

00
82

0.
01

89
0.

01
58

0.
01

16
0.

00
90

0.
00

86
0.

00
66

0.
00

75
0.

00
71

28
31

2-
ax

le
 tr

ai
le

r
0.

03
97

0.
03

32
0.

02
44

0.
01

88
0.

01
80

0.
01

37
0.

01
14

0.
01

00
0.

02
10

0.
01

76
0.

01
29

0.
01

00
0.

00
96

0.
00

73
0.

00
81

0.
00

82
0.

01
89

0.
01

58
0.

01
16

0.
00

90
0.

00
86

0.
00

66
0.

00
75

0.
00

71
28

31
3-

ax
le

 tr
ai

le
r

0.
03

97
0.

03
32

0.
02

44
0.

01
88

0.
01

80
0.

01
37

0.
01

14
0.

01
00

0.
02

10
0.

01
76

0.
01

29
0.

01
00

0.
00

96
0.

00
73

0.
00

81
0.

00
82

0.
01

89
0.

01
58

0.
01

16
0.

00
90

0.
00

86
0.

00
66

0.
00

75
0.

00
71

31
33

an
y 

ax
le

0.
03

94
0.

03
29

0.
02

42
0.

01
87

0.
01

81
0.

01
39

0.
01

17
0.

01
02

0.
02

09
0.

01
74

0.
01

28
0.

00
99

0.
00

96
0.

00
74

0.
00

83
0.

00
84

0.
01

88
0.

01
57

0.
01

16
0.

00
89

0.
00

86
0.

00
66

0.
00

76
0.

00
73

31
33

2-
ax

le
 tr

ai
le

r
0.

03
94

0.
03

29
0.

02
42

0.
01

87
0.

01
81

0.
01

39
0.

01
17

0.
01

02
0.

02
09

0.
01

74
0.

01
28

0.
00

99
0.

00
96

0.
00

74
0.

00
83

0.
00

84
0.

01
88

0.
01

57
0.

01
16

0.
00

89
0.

00
86

0.
00

66
0.

00
76

0.
00

73
31

33
3-

ax
le

 tr
ai

le
r

0.
03

94
0.

03
29

0.
02

42
0.

01
87

0.
01

81
0.

01
39

0.
01

17
0.

01
02

0.
02

09
0.

01
74

0.
01

28
0.

00
99

0.
00

96
0.

00
74

0.
00

83
0.

00
84

0.
01

88
0.

01
57

0.
01

16
0.

00
89

0.
00

86
0.

00
66

0.
00

76
0.

00
73

33
38

2+
2 

ax
le

0.
03

89
0.

03
16

0.
02

34
0.

01
89

0.
01

93
0.

01
59

0.
01

41
0.

01
20

0.
02

06
0.

01
67

0.
01

24
0.

01
00

0.
01

02
0.

00
85

0.
01

00
0.

00
98

0.
01

86
0.

01
51

0.
01

11
0.

00
90

0.
00

92
0.

00
76

0.
00

92
0.

00
85

33
38

2+
3-

ax
le

0.
03

89
0.

03
15

0.
02

33
0.

01
89

0.
01

93
0.

01
60

0.
01

42
0.

01
21

0.
02

06
0.

01
67

0.
01

24
0.

01
00

0.
01

03
0.

00
85

0.
01

01
0.

00
99

0.
01

85
0.

01
50

0.
01

11
0.

00
90

0.
00

92
0.

00
77

0.
00

93
0.

00
86

33
38

3+
an

y 
ax

le
0.

03
89

0.
03

15
0.

02
33

0.
01

89
0.

01
94

0.
01

61
0.

01
43

0.
01

21
0.

02
06

0.
01

67
0.

01
24

0.
01

00
0.

01
03

0.
00

86
0.

01
02

0.
00

99
0.

01
85

0.
01

50
0.

01
11

0.
00

90
0.

00
93

0.
00

77
0.

00
94

0.
00

86
33

38
3+

2 
ax

le
0.

03
90

0.
03

20
0.

02
37

0.
01

88
0.

01
88

0.
01

51
0.

01
32

0.
01

13
0.

02
07

0.
01

70
0.

01
25

0.
01

00
0.

01
00

0.
00

81
0.

00
94

0.
00

93
0.

01
86

0.
01

53
0.

01
13

0.
00

90
0.

00
90

0.
00

72
0.

00
86

0.
00

80
33

38
3+

3 
ax

le
0.

03
89

0.
03

15
0.

02
33

0.
01

89
0.

01
93

0.
01

61
0.

01
43

0.
01

21
0.

02
06

0.
01

67
0.

01
24

0.
01

00
0.

01
03

0.
00

86
0.

01
01

0.
00

99
0.

01
85

0.
01

50
0.

01
11

0.
00

90
0.

00
93

0.
00

77
0.

00
94

0.
00

86
38

40
5-

ax
le

0.
03

87
0.

03
08

0.
02

29
0.

01
91

0.
02

01
0.

01
74

0.
01

58
0.

01
31

0.
02

05
0.

01
63

0.
01

21
0.

01
01

0.
01

07
0.

00
92

0.
01

12
0.

01
08

0.
01

85
0.

01
47

0.
01

09
0.

00
91

0.
00

96
0.

00
83

0.
01

04
0.

00
93

40
41

6-
ax

le
0.

03
86

0.
02

99
0.

02
23

0.
01

93
0.

02
11

0.
01

90
0.

01
77

0.
01

44
0.

02
04

0.
01

59
0.

01
18

0.
01

02
0.

01
12

0.
01

01
0.

01
26

0.
01

18
0.

01
84

0.
01

43
0.

01
07

0.
00

92
0.

01
01

0.
00

91
0.

01
16

0.
01

03
41

44
6-

ax
le

0.
03

84
0.

02
86

0.
02

15
0.

01
96

0.
02

27
0.

02
17

0.
02

08
0.

01
66

0.
02

03
0.

01
52

0.
01

14
0.

01
04

0.
01

21
0.

01
16

0.
01

48
0.

01
36

0.
01

83
0.

01
36

0.
01

03
0.

00
94

0.
01

09
0.

01
04

0.
01

37
0.

01
18



n/
e/

r/
a

A
pp

en
di

x 
E

19
0

Em
is

si
on

 R
ed

uc
ti

on
 S

ca
li

ng
 F

ac
to

rs
 f

or
 D

if
fe

re
nt

 T
ec

hn
ic

al
 O

pt
io

ns
 a

nd
 F

ut
ur

e 
R

eg
ul

at
io

ns
R

ed
uc

ti
on

s 
re

la
ti

ve
 to

 E
ur

o 
II

 v
eh

ic
le

s 
on

 c
ur

re
nt

 d
ie

se
l; 

ap
pl

ie
s 

to
 a

ll
 H

G
V

 s
iz

es

Sp
ee

d 
B

an
d

1
2

3
4

5
6

7
8

Eu
ro

 I
I 

on
 u

lt
ra

-l
ow

su
lp

hu
r 

di
es

el
 (F

ue
l 2

00
5)

0.
97

0
0.

97
0

0.
97

0
0.

97
0

0.
97

0
0.

97
0

1.
02

4
1.

02
4

Eu
ro

 I
II

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

Eu
ro

 I
II

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

94
7

0.
94

7
0.

94
7

0.
94

7
0.

94
7

0.
94

7
1.

00
0

1.
00

0

Eu
ro

 I
V

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0

Eu
ro

 I
V

+ 
(2

00
8)

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
 d

ie
se

l (
Fu

el
20

05
)

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

Eu
ro

 I
I 

re
tr

of
it

te
d 

w
it

h 
C

R
T

on
 U

LS
 d

ie
se

l (
Fu

el
 2

00
5)

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0

0.
12

0
0.

12
0



n/
e/

r/
a

A
pp

en
di

x 
E

19
1

T
ab

le
 E

.7
: C

O
2 

Em
is

si
on

 F
ac

to
rs

 f
or

 H
G

V
s 

(i
n 

g 
C

O
2k

m
)

Pr
e-

EU
R

O
 I

 T
O

 E
U

R
O

 I
I

T
yp

e
W

ei
gh

t
(t

on
ne

s)
C

on
fi

gu
ra

ti
on

Sp
ee

d 
B

an
d

Sp
ee

d 
(m

ph
)

M
in

M
ax

1
2

3
4

5
6

7
8

10
13

18
23

28
35

45
55

Ri
gi

ds
3.

5
7.

5
2-

ax
le

70
1

58
8

46
1

39
5

36
2

35
0

38
8

47
9

7.
5

12
2-

ax
le

78
0

68
9

57
3

50
2

45
8

43
4

46
9

57
2

12
13

2-
ax

le
87

8
78

4
66

2
58

2
53

0
49

6
52

3
62

4
13

14
2-

ax
le

92
0

82
4

69
7

61
3

55
8

51
9

54
2

64
1

14
15

2-
ax

le
96

5
86

4
73

2
64

5
58

6
54

3
56

1
65

8
15

17
2-

ax
le

10
61

95
0

80
5

70
9

64
4

59
2

60
0

69
0

17
18

2-
ax

le
11

11
99

5
84

2
74

2
67

3
61

6
61

9
70

6

Ri
gi

ds
17

21
3-

ax
le

12
54

11
20

94
5

83
2

75
4

68
4

67
0

74
7

21
23

3-
ax

le
13

66
12

18
10

26
90

3
81

7
73

7
70

9
77

8
23

25
3-

ax
le

14
63

13
03

10
97

96
5

87
2

78
3

74
4

80
7

25
26

3-
ax

le
15

08
13

43
11

31
99

5
89

9
80

4
76

1
82

1

Ri
gi

ds
26

31
4-

ax
le

16
79

15
03

12
75

11
24

10
13

89
9

83
5

89
5

31
32

4-
ax

le
17

01
15

28
13

00
11

47
10

33
91

5
84

9
91

3

A
rt

ic
ul

-
at

ed
<2

3
an

y 
ax

le
12

40
11

08
93

5
82

3
74

6
67

8
66

5
74

3

<2
3

2-
ax

le
 tr

ai
le

r
13

27
11

84
99

8
87

8
79

5
71

8
69

6
76

7
<2

3
3-

ax
le

 tr
ai

le
r

12
99

11
59

97
7

86
0

77
9

70
5

68
6

75
9

23
28

an
y 

ax
le

15
78

14
06

11
85

10
43

94
1

84
0

78
8

84
6

23
28

2-
ax

le
 tr

ai
le

r
15

67
13

96
11

77
10

36
93

5
83

4
78

4
84

2
23

28
3-

ax
le

 tr
ai

le
r

15
82

14
10

11
89

10
46

94
4

84
2

79
0

84
8

28
31

an
y 

ax
le

16
79

15
04

12
76

11
25

10
14

89
9

83
6

89
6

28
31

2-
ax

le
 tr

ai
le

r
16

80
15

05
12

76
11

25
10

14
89

9
83

6
89

6
28

31
3-

ax
le

 tr
ai

le
r

16
80

15
04

12
76

11
25

10
14

89
9

83
6

89
6

31
33

an
y 

ax
le

17
16

15
46

13
20

11
66

10
50

92
9

86
2

92
9

31
33

2-
ax

le
 tr

ai
le

r
17

15
15

46
13

20
11

66
10

50
92

9
86

2
92

9
31

33
3-

ax
le

 tr
ai

le
r

17
15

15
45

13
19

11
65

10
50

92
8

86
1

92
8

33
38

2+
2 

ax
le

16
96

15
72

13
84

12
32

11
08

97
4

91
4

10
18

33
38

2+
3-

ax
le

16
93

15
71

13
85

12
34

11
09

97
5

91
5

10
21

33
38

3+
an

y 
ax

le
16

91
15

70
13

85
12

34
11

09
97

5
91

6
10

22
33

38
3+

2 
ax

le
17

17
15

77
13

74
12

20
10

98
96

6
90

2
99

3
33

38
3+

3 
ax

le
16

91
15

70
13

85
12

34
11

09
97

5
91

6
10

22
38

40
5-

ax
le

16
45

15
50

13
89

12
42

11
16

98
0

92
8

10
54

40
41

6-
ax

le
15

79
15

16
13

84
12

44
11

17
98

0
93

8
10

89



n/
e/

r/
a

A
pp

en
di

x 
E

19
2

41
44

6-
ax

le
14

55
14

47
13

64
12

36
11

09
97

2
94

9
11

38
Em

is
si

on
 R

ed
uc

ti
on

 S
ca

li
ng

 F
ac

to
rs

 f
or

 D
if

fe
re

nt
 T

ec
hn

ic
al

 O
pt

io
ns

 a
nd

 F
ut

ur
e 

R
eg

ul
at

io
ns

R
ed

uc
ti

on
s 

re
la

ti
ve

 to
 E

ur
o 

II
 v

eh
ic

le
s 

on
 c

ur
re

nt
 d

ie
se

l; 
ap

pl
ie

s 
to

 a
ll

 H
G

V
 s

iz
es

Sp
ee

d 
B

an
d

1
2

3
4

5
6

7
8

Eu
ro

 I
I 

on
 u

lt
ra

-l
ow

su
lp

hu
r 

di
es

el
 (F

ue
l 2

00
5)

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

Eu
ro

 I
II

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

Eu
ro

 I
II

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0

Eu
ro

 I
V

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

97
0

0.
97

0
0.

97
0

0.
97

0
0.

97
0

0.
97

0
0.

97
0

0.
97

0

Eu
ro

 I
V

+ 
(2

00
8)

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
 d

ie
se

l (
Fu

el
20

05
)

0.
97

0
0.

97
0

0.
97

0
0.

97
0

0.
97

0
0.

97
0

0.
97

0
0.

97
0

Eu
ro

 I
I 

re
tr

of
it

te
d 

w
it

h 
C

R
T

on
 U

LS
 d

ie
se

l (
Fu

el
 2

00
5)

0.
98

5
0.

98
5

0.
98

5
0.

98
5

0.
98

5
0.

98
5

0.
98

5
0.

98
5



n/
e/

r/
a

A
pp

en
di

x 
E

19
3

T
ab

le
 E

.8
: S

O
2 

Em
is

si
on

 F
ac

to
rs

 f
or

 H
G

V
s 

(i
n 

g/
km

)
Pr

e-
EU

R
O

 I
 to

 E
U

R
O

 I
I 

(1
99

7 
D

ie
se

l)
T

yp
e

W
ei

gh
t

(t
on

ne
s)

C
on

fi
gu

ra
ti

on
Sp

ee
d 

B
an

d
Sp

ee
d 

(m
ph

)
M

in
M

ax
1

2
3

4
5

6
7

8
10

13
18

23
28

35
45

55
Ri

gi
ds

3.
5

7.
5

2-
ax

le
0.

17
9

0.
15

0
0.

11
7

0.
10

1
0.

09
2

0.
08

9
0.

09
9

0.
12

2
7.

5
12

2-
ax

le
0.

19
9

0.
17

5
0.

14
6

0.
12

8
0.

11
7

0.
11

0
0.

11
9

0.
14

6
12

13
2-

ax
le

0.
22

3
0.

20
0

0.
16

9
0.

14
8

0.
13

5
0.

12
6

0.
13

3
0.

15
9

13
14

2-
ax

le
0.

23
4

0.
21

0
0.

17
7

0.
15

6
0.

14
2

0.
13

2
0.

13
8

0.
16

3
14

15
2-

ax
le

0.
24

6
0.

22
0

0.
18

6
0.

16
4

0.
14

9
0.

13
8

0.
14

3
0.

16
8

15
17

2-
ax

le
0.

27
0

0.
24

2
0.

20
5

0.
18

1
0.

16
4

0.
15

1
0.

15
3

0.
17

6
17

18
2-

ax
le

0.
28

3
0.

25
3

0.
21

4
0.

18
9

0.
17

1
0.

15
7

0.
15

7
0.

18
0

Ri
gi

ds
17

21
3-

ax
le

0.
31

9
0.

28
5

0.
24

1
0.

21
2

0.
19

2
0.

17
4

0.
17

1
0.

19
0

21
23

3-
ax

le
0.

34
8

0.
31

0
0.

26
1

0.
23

0
0.

20
8

0.
18

8
0.

18
1

0.
19

8
23

25
3-

ax
le

0.
37

2
0.

33
2

0.
27

9
0.

24
6

0.
22

2
0.

19
9

0.
18

9
0.

20
5

25
26

3-
ax

le
0.

38
4

0.
34

2
0.

28
8

0.
25

3
0.

22
9

0.
20

5
0.

19
4

0.
20

9

Ri
gi

ds
26

31
4-

ax
le

0.
42

7
0.

38
3

0.
32

5
0.

28
6

0.
25

8
0.

22
9

0.
21

3
0.

22
8

31
32

4-
ax

le
0.

43
3

0.
38

9
0.

33
1

0.
29

2
0.

26
3

0.
23

3
0.

21
6

0.
23

2

A
rt

ic
ul

at
ed

<2
3

an
y 

ax
le

0.
31

6
0.

28
2

0.
23

8
0.

21
0

0.
19

0
0.

17
2

0.
16

9
0.

18
9

<2
3

2-
ax

le
 tr

ai
le

r
0.

33
8

0.
30

1
0.

25
4

0.
22

4
0.

20
2

0.
18

3
0.

17
7

0.
19

5
<2

3
3-

ax
le

 tr
ai

le
r

0.
33

1
0.

29
5

0.
24

9
0.

21
9

0.
19

8
0.

17
9

0.
17

5
0.

19
3

23
28

an
y 

ax
le

0.
40

2
0.

35
8

0.
30

2
0.

26
6

0.
24

0
0.

21
4

0.
20

1
0.

21
5

23
28

2-
ax

le
 tr

ai
le

r
0.

39
9

0.
35

5
0.

30
0

0.
26

4
0.

23
8

0.
21

2
0.

19
9

0.
21

4
23

28
3-

ax
le

 tr
ai

le
r

0.
40

3
0.

35
9

0.
30

3
0.

26
6

0.
24

0
0.

21
4

0.
20

1
0.

21
6

28
31

an
y 

ax
le

0.
42

8
0.

38
3

0.
32

5
0.

28
6

0.
25

8
0.

22
9

0.
21

3
0.

22
8

28
31

2-
ax

le
 tr

ai
le

r
0.

42
8

0.
38

3
0.

32
5

0.
28

6
0.

25
8

0.
22

9
0.

21
3

0.
22

8
28

31
3-

ax
le

 tr
ai

le
r

0.
42

8
0.

38
3

0.
32

5
0.

28
6

0.
25

8
0.

22
9

0.
21

3
0.

22
8

31
33

an
y 

ax
le

0.
43

7
0.

39
4

0.
33

6
0.

29
7

0.
26

7
0.

23
6

0.
21

9
0.

23
6

31
33

2-
ax

le
 tr

ai
le

r
0.

43
7

0.
39

4
0.

33
6

0.
29

7
0.

26
7

0.
23

6
0.

21
9

0.
23

6
31

33
3-

ax
le

 tr
ai

le
r

0.
43

7
0.

39
3

0.
33

6
0.

29
7

0.
26

7
0.

23
6

0.
21

9
0.

23
6

33
38

2+
2 

ax
le

0.
43

2
0.

40
0

0.
35

2
0.

31
4

0.
28

2
0.

24
8

0.
23

3
0.

25
9

33
38

2+
3-

ax
le

0.
43

1
0.

40
0

0.
35

3
0.

31
4

0.
28

2
0.

24
8

0.
23

3
0.

26
0

33
38

3+
an

y 
ax

le
0.

43
1

0.
40

0
0.

35
3

0.
31

4
0.

28
2

0.
24

8
0.

23
3

0.
26

0
33

38
3+

2 
ax

le
0.

43
7

0.
40

1
0.

35
0

0.
31

1
0.

27
9

0.
24

6
0.

23
0

0.
25

3
33

38
3+

3 
ax

le
0.

43
1

0.
40

0
0.

35
3

0.
31

4
0.

28
2

0.
24

8
0.

23
3

0.
26

0
38

40
5-

ax
le

0.
41

9
0.

39
5

0.
35

4
0.

31
6

0.
28

4
0.

25
0

0.
23

6
0.

26
8

40
41

6-
ax

le
0.

40
2

0.
38

6
0.

35
2

0.
31

7
0.

28
4

0.
24

9
0.

23
9

0.
27

7
41

44
6-

ax
le

0.
37

0
0.

36
8

0.
34

7
0.

31
5

0.
28

2
0.

24
7

0.
24

2
0.

29
0



n/
e/

r/
a

A
pp

en
di

x 
E

19
4

Em
is

si
on

 R
ed

uc
ti

on
 S

ca
li

ng
 F

ac
to

rs
 f

or
 D

if
fe

re
nt

 T
ec

hn
ic

al
 O

pt
io

ns
 a

nd
 F

ut
ur

e 
R

eg
ul

at
io

ns
R

ed
uc

ti
on

s 
re

la
ti

ve
 to

 E
ur

o 
II

 v
eh

ic
le

s 
on

 c
ur

re
nt

 d
ie

se
l; 

ap
pl

ie
s 

to
 a

ll
 H

G
V

 s
iz

es

Sp
ee

d 
B

an
d

1
2

3
4

5
6

7
8

Eu
ro

 I
I 

on
 u

lt
ra

-l
ow

su
lp

hu
r 

di
es

el
 (F

ue
l 2

00
5)

0.
12

5
0.

12
5

0.
12

5
0.

12
5

0.
12

5
0.

12
5

0.
12

5
0.

12
5

Eu
ro

 I
II

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

1.
00

0
1.

00
0

Eu
ro

 I
II

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

12
5

0.
12

5
0.

12
5

0.
12

5
0.

12
5

0.
12

5
0.

12
5

0.
12

5

Eu
ro

 I
V

 o
n 

ul
tr

a-
lo

w
su

lp
hu

r 
di

es
el

 (F
ue

l 2
00

5)
0.

12
1

0.
12

1
0.

12
1

0.
12

1
0.

12
1

0.
12

1
0.

12
1

0.
12

1

Eu
ro

 I
V

+ 
(2

00
8)

 o
n 

ul
tr

a-
lo

w
 s

ul
ph

ur
 d

ie
se

l (
Fu

el
20

05
)

0.
12

1
0.

12
1

0.
12

1
0.

12
1

0.
12

1
0.

12
1

0.
12

1
0.

12
1

Eu
ro

 I
I 

re
tr

of
it

te
d 

w
it

h
C

R
T

 o
n 

U
LS

 d
ie

se
l (

Fu
el

20
05

)

0.
12

3
0.

12
3

0.
12

3
0.

12
3

0.
12

3
0.

12
3

0.
12

3
0.

12
3



n/
e/

r/
a

A
pp

en
di

x 
E

19
5

T
ab

le
 E

.9
: P

M 1
0 E

m
is

si
on

 F
ac

to
rs

 f
or

 T
yr

e 
&

 B
ra

ke
 W

ea
r 

fr
om

 H
G

V
s 

(i
n 

g/
km

)

N
ER

A
 H

G
V

 C
at

eg
or

ie
s

W
ei

gh
t (

to
nn

es
)

M
in

M
ax

C
on

fi
gu

ra
ti

on
T

yr
e 

W
ea

r
B

ra
ke

 W
ea

r
Ri

gi
ds

3.
5

7.
5

2-
ax

le
0.

00
18

0.
01

19
7.

5
12

2-
ax

le
0.

00
18

0.
01

19
12

13
2-

ax
le

0.
00

18
0.

01
19

13
14

2-
ax

le
0.

00
18

0.
01

19
14

15
2-

ax
le

0.
00

18
0.

01
19

15
17

2-
ax

le
0.

00
18

0.
01

19
17

18
2-

ax
le

0.
00

18
0.

01
19

Ri
gi

ds
17

21
3-

ax
le

0.
00

24
0.

01
59

21
23

3-
ax

le
0.

00
24

0.
01

59
23

25
3-

ax
le

0.
00

24
0.

01
59

25
26

3-
ax

le
0.

00
24

0.
01

59

Ri
gi

ds
26

31
4-

ax
le

0.
00

36
0.

02
39

31
32

4-
ax

le
0.

00
36

0.
02

39

A
rt

ic
ul

at
ed

<2
3

an
y 

ax
le

0.
00

24
0.

01
59

<2
3

2-
ax

le
 tr

ai
le

r
0.

00
30

0.
01

99
<2

3
3-

ax
le

 tr
ai

le
r

0.
00

36
0.

02
39

23
28

an
y 

ax
le

0.
00

30
0.

01
99

23
28

2-
ax

le
 tr

ai
le

r
0.

00
36

0.
02

39
23

28
3-

ax
le

 tr
ai

le
r

0.
00

42
0.

02
78

28
31

an
y 

ax
le

0.
00

36
0.

02
39

28
31

2-
ax

le
 tr

ai
le

r
0.

00
36

0.
02

39
28

31
3-

ax
le

 tr
ai

le
r

0.
00

42
0.

02
78

31
33

an
y 

ax
le

0.
00

36
0.

02
39

31
33

2-
ax

le
 tr

ai
le

r
0.

00
36

0.
02

39
31

33
3-

ax
le

 tr
ai

le
r

0.
00

42
0.

02
78

33
38

2+
2 

ax
le

0.
00

36
0.

02
39

33
38

2+
3-

ax
le

0.
00

42
0.

02
78

33
38

3+
an

y 
ax

le
0.

00
42

0.
02

78
33

38
3+

2 
ax

le
0.

00
42

0.
02

78
33

38
3+

3 
ax

le
0.

00
48

0.
03

18
38

40
5-

ax
le

0.
00

42
0.

02
78

40
41

6-
ax

le
0.

00
54

0.
03

58
41

44
6-

ax
le

0.
00

54
0.

03
58



n/
e/

r/
a

A
pp

en
di

x 
E

19
6

Pa
rt

ic
le

 S
iz

e 
Fr

ac
ti

on
 R

el
at

iv
e 

to
 P

M
10

PM
2.

5
0.

70
0.

40
PM

1
0.

10
0.

10
PM

0.
1

0.
08

0.
08


