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Part I :
 Design and Implementation
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Part II :
Emission Analysis
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SEMTECH-G vs FTP CO2 Mass Emissions
FTP Composite Results

y = 0.975x

R2 = 0.932
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SEMTECH-G vs FTP CO Mass Emissions
FTP Composite Results

y = 0.944x

R2 = 0.999
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SEMTECH-G vs FTP NOx Mass Emissions
FTP Composite Results

y = 0.991x

R2 = 0.996
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SEMTECH-G NDIR HC vs FTP THC Mass Emissions
FTP Composite Results

y = 1.652x

R2 = 0.713
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SEMTECH-G FID THC vs FTP THC Mass Emissions
FTP Composite Results

y = 1.034x

R2 = 0.961

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Semtech-G THC, g/mile

F
T

P
 T

H
C

, g
/m

ile



22

�/		$	�$�����	" /�#

� �
���#�������)/4����0%�+�
� %	����
����8����5�
��������	
��������!�����!������!����
�;4��

� %	����
�����>5�����?�������������������

� ,���5����@/*���������
� ,������

<��
8�� �	����
�����

� @���������
�����8
����������

� ����
�����%����
��
� ,�8��������F���
��������5�� ������5���
�����
��

� *�������
� �����		�������������
�	���
�������'�';4��

� +���������%�+�
� *�������
� ���������		���������������'�'������������0;4��

� ��������
����>4�����7�
?����
���



23

	�"����������	" /



24

'�����������	" /

Running CO Emission Rate By VSP Bin
4 Cylinder LDVs

0.00

0.05

0.10

0.15

0.20

-15 -10 -5 0 5 10 15 20 25 30

VSP Bin (KW/Ton)

C
O

 E
m

is
si

o
n

 R
at

e 
(g

/s
)

< 50,000 Miles

> 50,000 Miles



25

*"$"1"#������	" /



26

� �	$��������	" /



27

������"$������	" /

0.000

0.001

0.002

0.003

0.004

0.005

0.006

0.007

0.008

0.009

0.010

0.011

0.012

0.013

0.014

0.015

0 2 4 6 8 10 12 14

Trip-Average Positive VSP (kW/Ton)

T
ri

p
 N

O
x 

E
m

is
si

o
n

 R
at

e 
(g

/s
)

Measured Predicted

exp(-4.2271 - 2.8571*(1/VSP) -0.6786)



�/		$	�$�0�#��$#2���.0	"�

0%

10%

20%

30%

40%

50%

60%

70%

VSP Bins Microtrips Modal
Bins/OLS

Macroscale
Database

Microscale
Database

Mesoscale
Database

Aggregate CMEM

Light-Duty Vehicles Buses Average

Average Percent
Difference From
Trip Mean Across
All Pollutants

DRAFT 6/12/02



�/		$	�$�0�#��$#2����.0	"�

0%

1%

2%

3%

4%

5%

6%

7%

8%

9%

M odal Bins M icroscale Database Aggregate M icrotrips

Average Percent
Difference From
Trip Mean Across
All Pollutants

DRAFT 6/12/02



30

�##�##����
�"#�1���$&

Feasibility Criteria Physical
Model

Modal Database Aggregate Microtrip

Consistent Across
Scales?

X X

Easily Updated? X X X X

Can Incorporate
Many Data Sources?

X X

Software
Efficiency?

X X X X

Preliminary Conclusions
• Modal approach shows most overall promise for On-Road

• Aggregate approach likely sufficient for Off-Road
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