
Figure 5-2-4 Interrelationship between BDF blend ratio and emissions factor for VOCs                      
(steady state mode: dummy catalyst)
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Figure 5-2-5 Interrelationship between BDF blend ratio and emissions factor for VOCs                      
(steady state mode: weak-oxidation catalyst)

Vehicle B

Low speed （1000rpm）

0

1

2

3

4

5

6

7

8

Low load Medium load High load

1,
3-

bu
ta

di
en

e 
em

is
si

on
s 

fa
ct

or
 

（

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

Medium speed （1750rpm）

0

1

2

3

4

5

6

7

8

Low load Medium load High load

1,
3-

bu
ta

di
en

e 
em

is
si

on
s 

fa
ct

or
 

（

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

High speed （2500rpm）

0

1

2

3

4

5

6

7

8

Low load Medium load High load

1,
3-

bu
ta

di
en

e 
em

is
si

on
s 

fa
ct

or
 

（

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

Low speed （1000rpm）

0

5

10

15

20

25

30

Low load Medium load High load

B
en

ze
ne

 e
m

is
si

on
s 

fa
ct

or
 

（

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

Medium speed （1750rpm）

0

5

10

15

20

25

30

Low load Medium load High load

B
en

ze
ne

 e
m

is
si

on
s 

fa
ct

or
 

（

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

High speed （2500rpm）

0

5

10

15

20

25

30

Low load Medium load High load

B
en

ze
ne

 e
m

is
si

on
s 

fa
ct

or
 

（

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

Low speed （1000rpm）

0

1

2

3

4

5

6

Low load Medium load High load

To
lu

en
e 

em
is

si
on

s 
fa

ct
or

 （

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

Medium speed （1750rpm）

0

1

2

3

4

5

6

Low load Medium load High load

To
lu

en
e 

em
is

si
on

s 
fa

ct
or

 （

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

High speed （2500rpm）

0

1

2

3

4

5

6

Low load Medium load High load

To
lu

en
e 

em
is

si
on

s 
fa

ct
or

 （

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

Low speed （1000rpm）

0.0

0.5

1.0

1.5

2.0

2.5

Low load Medium load High load

E
th

yl
 b

en
ze

ne
 e

m
is

si
on

s 
fa

ct
or

 

（

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

Medium speed （1750rpm）

0.0

0.5

1.0

1.5

2.0

2.5

Low load Medium load High load

E
th

yl
 b

en
ze

ne
 e

m
is

si
on

s 
fa

ct
or

 

（

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

High speed （2500rpm）

0.0

0.5

1.0

1.5

2.0

2.5

Low load Medium load High load

E
th

yl
 b

en
ze

ne
 e

m
is

si
on

s 
fa

ct
or

 

（

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

Low speed （1000rpm）

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Low load Medium load High load

m
&

p-
xy

le
ne

 e
m

is
si

on
s 

fa
ct

or
 

（

m
g/

kW
h

）
Diesel fuel 100%
BDF 50%
BDF 100%
Lower limit of analysis

Medium speed （1750rpm）

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Low load Medium load High load

m
&

p-
xy

le
ne

 e
m

is
si

on
s 

fa
ct

or
 

（

m
g/

kW
h

）

Diesel fuel 100%

BDF 50%
BDF 100%
Lower limit of analysis

High speed （2500rpm）

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

Low load Medium load High load

m
&

p-
xy

le
ne

 e
m

is
si

on
s 

fa
ct

or
 

（

m
g/

kW
h

）
Diesel fuel 100%
BDF 50%
BDF 100%
Lower limit of analysis

(a) 1,3-butadiene emissions factor (mg/kWh)

(b) Benzene emissions factor (mg/kWh)

(c) Toluene emissions factor (mg/kWh)

(d) Ethyl benzene emissions factor (mg/kWh)

(e) m,p-xylene emissions factor (mg/kWh)



Figure 5-2-6 Interrelationship between BDF blend ratio and emissions factor for VOCs                      
(steady state mode: strong-oxidation catalyst)
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Figure 5-2-7 Interrelationship between BDF blend ratio and emissions per unit time of VOCs                 
(steady state mode: dummy catalyst)

Vehicle B

Low speed （1000rpm）

0

20

40

60

80

100

120

140

160

180

200

Low load Medium load High load

1,
3-

bu
ta

di
en

e 
em

is
si

on
s 

pe
r u

ni
t t

im
e 

（

m
g/

h）
Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

Medium speed （1750rpm）

0

20

40

60

80

100

120

140

160

180

200

Low load Medium load High load

1,
3-

bu
ta

di
en

e 
em

is
si

on
s 

pe
r u

ni
t t

im
e 

（

m
g/

h） Diesel fuel 100%
BDF 50%

BDF 100%
Lower limit of analysis

High speed （2500rpm）

0

20

40

60

80

100

120

140

160

180

200

Low load Medium load High load

1,
3-

bu
ta

di
en

e 
em

is
si

on
s 

pe
r u

ni
t t

im
e 

（

m
g/

h）
Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

Low speed （1000rpm）

0

50

100

150

200

250

Low load Medium load High load

B
en

ze
ne

 e
m

is
si

on
s 

pe
r u

ni
t t

im
e 

（

m
g/

h）
Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

Medium speed （1750rpm）

0

50

100

150

200

250

Low load Medium load High load

B
en

ze
ne

 e
m

is
si

on
s 

pe
r u

ni
t t

im
e 

（

m
g/

h）
Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

High speed （2500rpm）

0

50

100

150

200

250

Low load Medium load High load

B
en

ze
ne

 e
m

is
si

on
s 

pe
r u

ni
t t

im
e 

（

m
g/

h）
Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

Low speed （1000rpm）

0

5

10

15

20

25

30

35

40

45

50

Low load Medium load High load

To
lu

en
e 

em
is

si
on

s 
pe

r u
ni

t t
im

e 

（

m
g/

h

） Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

Medium speed （1750rpm）

0

5

10

15

20

25

30

35

40

45

50

Low load Medium load High load

To
lu

en
e 

em
is

si
on

s 
pe

r u
ni

t t
im

e 

（

m
g/

h）
Diesel fuel 100%

BDF 50%

BDF 100%

Lower limit of
analysis

High speed （2500rpm）

0

5

10

15

20

25

30

35

40

45

50

Low load Medium load High load

To
lu

en
e 

em
is

si
on

s 
pe

r u
ni

t t
im

e 

（

m
g/

h）
Diesel fuel 100%
BDF 50%

BDF 100%
Lower limit of analysis

.

Low speed （1000rpm）

0

5

10

15

20

25

30

35

40

45

Low load Medium load High load

E
th

yl
 b

en
ze

ne
 e

m
is

si
on

s 
pe

r u
ni

t t
im

e 

（

m
g/

h） Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

Medium speed （1750rpm）

0

5

10

15

20

25

30

35

40

45

Low load Medium load High load

E
th

yl
 b

en
ze

ne
 e

m
is

si
on

s 
pe

r u
ni

t t
im

e 

（

m
g/

h）
Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

High speed （2500rpm）

0

5

10

15

20

25

30

35

40

45

Low load Medium load High load

E
th

yl
 b

en
ze

ne
 e

m
is

si
on

s 
pe

r u
ni

t t
im

e 

（

m
g/

h）

Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

Low speed （1000rpm）

0

10

20

30

40

50

60

Low load Medium load High load

m
&

p-
xy

le
ne

 e
m

is
si

on
s 

pe
r u

ni
t t

im
e 

（

m
g/

h

） Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

Medium speed （1750rpm）

0

10

20

30

40

50

60

Low load Medium load High load

m
&

p-
xy

le
ne

 e
m

is
si

on
s 

pe
r u

ni
t t

im
e 

（

m
g/

h

） Diesel fuel 100%

BDF 50%

BDF 100%
Lower limit of analysis

High speed （2500rpm）

0

10

20

30

40

50

60

Low load Medium load High load

m
&

p-
xy

le
ne

 e
m

is
si

on
s 

pe
r u

ni
t t

im
e 

（

m
g/

h

）
Diesel fuel 100%
BDF 50%

BDF 100%
Lower limit of analysis

(a) 1,3-butadiene emissions per unit time  (mg/h)

(b) Benzene emissions per unit time  (mg/h)

(c) Toluene emissions per unit time  (mg/h)

(d) Ethyl benzene emissions per unit time  (mg/h)

(e) m,p-xylene emissions per unit time  (mg/h)



Figure 5-2-8 Interrelationship between BDF blend ratio and emissions per unit time of VOCs                 
(steady state mode: weak-oxidation catalyst)
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Figure 5-2-9 Interrelationship between BDF blend ratio and emissions per unit time of VOCs                 
(steady state mode: strong-oxidation catalyst)
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Figure 5-3-1 Interrelationship between BDF blend ratio and emissions of VOCs (JE05 hot start mode)
Vehicle C

(a) JE05 mode emissions per vehicle kilometer (mg/km) [hot start]
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(b) JE05 mode emissions factor (mg/kWh) [hot start]
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Figure 5-3-2 Interrelationship between BDF blend ratio and emissions of VOCs (JE05 cold start mode)
Vehicle C

(a) JE05 mode emissions per vehicle kilometer (mg/km) [cold start]
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(b) JE05 mode emissions factor (mg/kWh) [cold start]
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Figure 5-3-3 Interrelationship between BDF blend ratio and emissions of VOCs (congested traffic mode)
Vehicle C

(a) Congested traffic mode emissions per vehicle kilometer (mg/km)
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(b) Congested traffic mode emissions factor (mg/kWh)
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Figure 5-3-4 Interrelationship between BDF blend ratio and emissions factor for VOCs                      
(steady state mode)

Vehicle C
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(c) Toluene emissions factor (mg/kWh)

(d) Ethyl benzene emissions factor (mg/kWh)

(e) m,p-xylene emissions factor (mg/kWh)



Figure 5-3-5 Interrelationship between BDF blend ratio and emissions per unit time of VOCs                 
(steady state mode)
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