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INTRODUCTION

To determine the impact of transportation systems on the air

environment, estlmates of vehicular emission of carbon monoxide,
hydrocarbons and oxides of nitrogen must be made. These emission
estimates are then used as inputs to line source and regional

air quality models to assess the Impacts on air quality.

This report documents the Transportation Laboratory's computer
program EMFAC3, whilch calculates composilte motor vehicle emission
factors from the most recent data compiled by the California Air
Resources Board (ARB). The bulk of this data has been presented
in an unpublished support document by the Alr Resources Board
entitled "EMFAC3 Technical Support Document", March 31, 1976 (1),
and is based primarily on the Environmental Protectibn Agency
(EPA) publication AP-42, Supplement No. 5 (3).

The methodology used in the computations 1s conslstent with
methodology expressed in the EPA April 1973, edition of AP-42
(2), and the December 1975, edition of AP-42, Supplement No., 5
(3).

These sources incorporate the latest available California infor-
mation for: 1) speed correction factors, 2) vehicle population
distributions for most vehicle types including light-duty autos
(LDA), light-duty trucks (LDT), heavy-duty gasolline-powered
trucks (HDG), heavy-duty diesel-powered trucks (HDD), 3) interim
and established California Emissilon Standards, 4).hydrocarbon
reactivity factors, 5) ambient temperature conditions, and

6) hot/cold vehicle start operation modes.

r
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““Eé'the present'timé, EﬁFA@BIis not designed to include some
vehicle types, additional pollutants and othér variables due

- to the lack of sufficlent data. When new and additoinal infor-
‘mation become avallable this program will agaln be updated.

Some of the i1tems that may be included in‘fﬁture revisions are:

Medium~duty trucks (presently inecluded with LDT)
Bus emissions, mileage, etc. (presently indluded with HDG & HDD)
Motorcycle emissions, mileage, etc.

>3500-t elevation emission factors

Sulphur dioxide (Soé) emissions

Lead (Pb) particulates

Idle mode emlssions

Speed adJustment factors for >45 mph

Expanded temperature range

Non-California vehicles

Light-duty diesels, (Mercedes 220D, Nissan, etc.)
Diesel evaporative emiésions

'Pfeliminary work has aiready started on many of the above items.
- Time and need wlll determine thelr priorities.

“Tnis interim report is’ presented in five subject areas; 1) con-
‘clusions, 2) recommendations and implementation, 3) procedure,

~4) tables, and 5) appehdix. The appendix contalns EMFAC3 computer

" program, data file and user input-computer output. The body of
'.theireport, consistingfof the procedure and the tables, is
'*discuésed here in a gereral manner for the reader's benefit.

:The procedures presentgthe methods and eQuations necessary for
determining a composite emission factor for the pollutants
- carbon monoxide, CO; hydrocarbons, HC; and nitrogen oxides, NOX.

iy
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An equation for exhaust emisaions is used to calculate emission
factors for each vehicle type and each pollutant. For CO and
NOX, which only result from the exhaust, all that remains to
pe done is to combine the proportioned amount of each vehicle

. type for each pollutant to obtain the composite emission factor
for a "typical" wvehicle.

For HC, however, the results of equations to calculate crank-—
case and evaporative emissions must be proportioned by vehicle
type and then added to the exhaust emissions to obtain the total
hydrocarbons, THC, for each vehlecle type. Froportlons of vehicle
types are then combined to obtain the composgite emigsgion factor
for total hydrocarbons.

To obtain reactive hydrocarbons, RHC, a direct percentage of
the hydrocarbons from each hydrocarbon emission source (exhaust,
crankcase, and evaporation) is taken. The sum of these 1s the
reactive hydrocarbon, RHC, composite emission factor.

The tables are generally straightforward, but note is made here
of certain specifics that may cause the reader some confusion.
Two types of the speed correction tables are presented. One is
for average speeds of 15 mph to 45 mph and one 1ls for low average
speeds of 5 mph and 10 mph. There are tables for each pollutant,
for light-duty autos, LDA; light-duty trucks, IDT3; and heavy=-
duty gasoline powered trucks, HDG. For convenience, these have
been combined in the computer files and are continuous from 5 mph
to 45 mph. Heavy duty diesel truck speed correctlon uses a some-
what different equation format due to differing data sources.
Again, in the computer, the equation is continuous from 5 mph

to 45 mph.
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CONCLUSIOQNS

The results of this study have provided transportation planners
and engineers with a vehicular emissions model to glve esti-~
mates of composite emission factors for carbon monoxide, total
hydrocarbons, reactive hydrocarbons, and oxides of nitrogen.
The computer program EMFAC3 can be used to estimate emission
factors for any desired:

1) Vehicle type; LDA, LDT, HDG, and HDD,

2)  vehicle distribution; 0% to 100% of each or any
combination of types noted,

3) average route speed; from 5 mph to 45 mph,

4 year of inventory; pre_1965 to year 2010,

5) California low elevatilon; <3,500 feet,

6) ambient temperature; from 20°F to 80°F, and

7)  percentage hot/cold start operations; 0% to 100%.

The EMFAC3 vehiecular emissions model can be interfaced easily

with air quality models to give estimates of ambient concentra-
fions due to pollutant emissions from roadways. Combined with
stationary source and aircraft emissioﬂs, EMEAC3 can be interfaced
with regional air quality simulatibn models to more accurately
estimate regional amblent concentrations.

ClibPDE “www fastio.com
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RECOMMENDATIONS AND IMPLEMENTATION

The emisslon factors estimated by procedures illustrated 1n this
report will replace those in the report entitled "Motor Vehicle
Emission Factors For Estimates of Highway Impact on Alr Quallty",
March 1976 (4). Some of the information presented here has been
taken from that report. '

This new emission factor program, which will be used on all
future Air Quality Studies by Caltrans, is resident on the
TENET timeshare computer, and can be accessed by linking the
program "5;LAB;EMFAC",

This emission factor model has been interfaced in HeadQuarter's
DOTP transportation simulation models to calculate vehicular
emissions for links and grids in a given study resion (FREEWAY11).
These total emissions will then be inputs into regional air
quality models to predict the temporal and spatial concentratlon
of air pollutants for a given transportation system., An agsess-
ment of various transportation alternatives and thelr ilmpact on
air guality can then be made. '

All State of California computer programsg estimating emissions
from autos and trucks on transportation models should use the
EMFACS prbgfam'fOr the emissions information source.

This emission model will also be used with the CALINE2 line
source dispersion model presently used by CALTRANS. By incor-
porating the emlssion model in the CALINE?2 model, predictions
of air quality can be made within the immediate vicinity of a
highway. ' S '
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PROCEDURE -

The EMFAC3 program computes composite emission factors for total
and reactive hydrocarbons, oxides of nitrogen, and carbon monoxide,
in units of grams per mile. For average speeds from 5 to 45 mph,
the following 3 equations are used to calculate emission factors
for each of the 4 vehicle types [light-duty auto (LDA), light-
duty trucks (LDT), heavy-duty gasoline truck (HDG), and heavy-
duty diesel trucks (HDD)J. The composite emission factors depend
on the distribution of the vehicle type input by the user.

W'The exhaust emlssion factor for CO, HC, and NOX is calculated

using equation (l). Calculate for each vehicle type (LDA, LDT,

- HDG, and HDD) and exhaust pollutant (CO, HC, and NOX) as follows:

n+l€%

e —1
'+ npstux i=g-16 ®ipn ™in Vips Zipt Tiptwx (1)
- where ,
enpsth = the exhaust emission factor in grams/mile
: : for calendar year (n), pollutant (p),
average speed (s), ambient temperature
(t), percentage cold start operation (w),
and percentage hot start operation (x);
®ipn ‘ = the exhaust emission rate in grams/mile
for 1%H model year vehicles during
' calendar year (n) and for pollutant (p);
min = the welghted percentage annual travel,

of the ith model year vehicle during

calendar year (n);
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= the speed correction factor for the

18 model year vehicles for pollutant

(p), and average speed (s8);

v,
ips

Zipt = the tiﬂperature adjustment factor for
the 1 model year vehicles for
pollutant (p), and ambient temperature (t);
(Applied to light-duty autos and light-

duty trucks only.)

the hot/cold vehicle operation adjustment

factor for the ith model year vehicles

ripth

for pollutant (p), ambient temperature
(t), percentage cold start operation (w),
and percentage hot start operation (x)}.
(Applied to light-duty autos and light-
duty trucks only.) '

To calculate the total hydrocarbon emissions,'evaporative and
crankecase hydrocarbons must be added to the exhaust hydrocarbons.
The following equations (2) and (3) describe the calculation of
evaporative and crankecasgse hydrocarbon emissions respectively.
Calculate for each vehicle type (LDA, LDT, HDG, not applicable

to HDD) as follows: ' '

v = n+l . : . :
n L vy omy L (2)
i=n-16 n
where
V., = the evaporative hydrocarbon emission factor
for calendar year (n);
vy = the evaporative emission rate in grams/mile
for the ith model year vehicle;
M, = the weighted percentage annual travel, of
the ith model year vehilcle during calendar
year (n).
-

www . fastio.com
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CCp= Tz CCi-m. : - (3)

where o _
CC . = the crankcase hydrocarbon emission factor
for calendar year (n):

cey = the crankcase emissipn rate in grams/mile
for the ith model year vehicle;

min'= the welghted percentage annual travel, of
the ith model year vehicle during calendar

vear (n).
Each variable will be discussed in later sections of this report.

It is important to'nofe here that exceptions to the above equa-
tions exist in the calculation of a composite emission factor.
The exceptions are noted here:

(1) All model yéar vehicles older than the calendar year
(n)-16 are includéq in the 17 year old vehicle.

(2) Readtive hydrocarbons are calculated as a percentage of
each of the hydrocarbon emission sources; exhaust, evaporative,
and crankcase hydrécarbons; At present, evaporative and crank-
‘case hydrocarbon emissions are not considered for heavy-duty

diesel Ltrucks.

ClibPDE - wiww fastio.com -
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To obtaln the coﬁposite emission factors of each pollutant for
all vehicle types calculate by multiplying the emission factors
for each pollutant (CO, NOX, exhaust HC; crankcase HC; and
evaporative HC) by the percentage of each vehicle type (LDA,
LDT, HDG, and HDD where applicable) to obtain the proportioned
amount. The sum of the products (proportioned amount) for each
pollutant and all vehlcle types is the composlte emigsion factor
for pollutants CO and NOX. This is not so for hydrocarbons.

The sums for exhaust, evaporative, and crankcase hydrocarbons
must be added together to obtain the total hydrocarbon com-

posite emission factor.

To calculate the reactive hydrocarbon composite emission factor,
multiply the sums of the proportioned amounts for all gasoline
powered vehicles (LDA, LDT, and HDG), for each HC emission source
(exhaust, evaporatlive and crankcase) by the reactivity factors (5).
Repeat for diesel. The sum of these products equals the reactive
hydrocarbon composite emission factor. See Table 45 for reactivity
factors.

ClihPDF - www .fastio.com
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VEﬁicLE EXHAUST MISSION RATES

Vehicle exhaust emission rates (clpn) are taken directly from

: ARB's technical support document (1), March 1976.

These tables identify specific exhaust emiseion rates incor-

- porated in the mobile source emissions program EMFAC3 developed
by the Air Quality Modeling Unit of the Alr Resources Board.
EPA's..AP-42, Supplement 5 (1), was the basis for all data in
EMFAC3 with modifications to that data as noted below,

L 15; Enission standards of G.41 HC, 9. 0 CO, and 1.5 NO grams/
mile-were used for 1977 -79 new model light-duty autos. Emission
standards of 0.41 HC 3.4 CcO, 1.0 NO grams/mile were used
for all.post 1979 new light- duty autos. Emission rate schedules
from Supplement 5, Table D.1-28, were used exclusively. It
should be noted that the 1.5 grams/mile NO emission schedule,

" not found iIn draft versions of Supplement 5, was provided by
EPA in the f1nal version of Supplement 5, dated December 1975.

"25““ The emission rate at U5 miles per hour is assumed to remain
constant at that value for speeds greater than 45 miles per hour,
for all vehicle types. Previous emilssion models of EMFAC have
extrapolated emission rates for speeds greater than 45 mph.

EPA and ARB presently agree that 1nsuff101ent data exist to
© warrant thls assumptlon.

3) " ALl post-1974 light-duty truck emission rates were developed

-~ differently from Supplement 5 recommended procedures. The

i 'Specific'modification included consideration of California's
‘more stringent NO_ standard for 1975, standards of 0.9 HC,
*17.0 CO, and 2.0 NO “grams/mile for poste 1975, and the weight-

. ing of 1976 and 1977 emission rates of 2/3 light-duty truck
k(<6000 ib. G.V.W., catalytic) and 1/3 heavy-duty truck,

(>6000-1b. and <8500-1b. G.V.W. noncatalytic), gasoline
' powered. |

10
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This weighting reflects EPA's definition of light-duty trucks
(<8500-1b.) and California's legal definition of light-duty
trucks (<6000-lb ) and the manufacturer's reclassification

of 6000-1b, G.V.W. vehicles to 8500~1b. G.V.W. vehicles. This
reclassification exempted those vehicles in the 6000-1b., to
8500-1b. G.V.W. range from having to 1nstall catalytlc systems
during that period. In 1978, catalytic systems will be required
on most vehicles <8500-1b. G.V.W. to meet California's emission
standards.

4) Supplement 5 normally provided deterioration data on
emission rates for eleven years. In this report, all emission
rate values were extrapolated to a total of seventeen years.
In most cases, the vehicle's emission rate was considered con-
stant after eleven years. Deterloration rates are included in
the tables. This projection to seventeen years is possibile
because sufficient data exist to define Californla 8 vehiecle
population.

5) No retrofit correction factors were incorporated in EMFAC3
due to ARB's evaluation of the éxisting retrofit program. Actual
test data are insufficient to determine the effectiveness of

the program.

6) All heaﬁy—duty gasollne truck (HDG) and heavy—-duty diesel
truck (HDD) emission data were incorporated explieciltly as
described in Supplement 5, except that seventeen year deter-
loration rates were extrapolated and included in the tables

as discussed in 4) above.

il
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Calendar
Year

65
66
67

68
69
70
71
72
73
74
75

76,

77

78
79
80
BL
82
a3
84
85
86

87
g8
. 89
90
91
92

93

94

95

96
97
98
99
. 2000

A-Represents new model yeax produétion beginning Oct. 1 of inventory year.

L)
74.0
75.0
52.6
53.4

48,5

"48.5

47.0
37.0
37.0

5.4

5.4

5.4
5.4

5.4

2,8

5.4
5.4
2.8
2.8
2.8
2.8
2.8
2.8
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86.0
87.0
75.0
76.0
55.6
56.4
51.0
51.0
19.0
19.0
29.0
5.9
5.9
5.9
5.9
5,9
3.1
3.1
3.1
3.1

3.1

~3.1

3.1
3.1
3.1

3.1

" 3.1

3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1

3.1

86.0
87.0
88.0
76.0
77.0
58.6
59.4
53.5
51.5
51.0
41.0
41.0

6.5

6.5

6.5

6.5

' EKHAUS_I" EMISSION RATES

Light-Duty Aute (LDA} - CO Emission Rates,
AP 42, Supplement 5 Emission Factors

3:6 -

3.6
1.6
36

3,6

3.9
3.9
3.9
3.9
3.9

S

3.9
3.9
3.9
3.9
3.9
3.9
3.9
3.9
3.9

TABLE 1

EMFAC3

Deterioration Rates Included
FTP @ 19.6 mph

Vehicle Age, Years

8
86.0
87.0
83.0
89.0
90.0
91.0
79.0
B0.0

7.6
68.4
61.0
61.0
57.0
47.0
47.0

8.1
8.1
8.1
8.1
g.1
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2
4.2

4.2

4.2

4.2
4.2
4.2

4.2

7
860
B7.0
88.0
89.0
90.0
91.0
92.0

‘80.0
81.0
70.6
71.4
63.5
63.5
59.0
49.0
49.0

8.6

12

g
B6.0
87.0
88.0
89.0
90.0
51.0
92.0
93.0
81.0
82,0
73.6
74.4
66.0
66.0
61.0

51.0

51.0
9.2
9.2

B6.0
87.0
88.0
B9.0
90.0
51.9
92.0
93.0
94.0
82.0
3.0
76.6
77.4
68.3
68.5
63.0
53.0
53.0
3.7
9.7
9.7
9.7
9.7
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

10
7.0
87.0

88.0

89.0
90.0
21.0
92.0
93.0
34.0
95.0
83.0

"84.0

79.6
80.4
71.0
7l.0
65.0
55.0
55.0
10.3
10.3
10.3
10.3
10.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3

(g/mi)

11 12
B8.0 89.0
88.0 89.0
88.0 89.0
'89.0 89.0
90.0 90.0
91.0 91.0
92.0 92.0
23.0 93.0
94.0 94.0
95.0 95.0
96,0 96.0
84.0 97.0
85.0 85.0
82.6 85.0
83.4 B82.6
73.5 B3.4
73.5 73.5
67.0 73.5
57.0 67.0
57.0 5%.0
10.8 57.0
10.8 10.8
10.8 10.8
10.8 10.8
10.8 10.8

5.6 10.8

5.6 5.6

5.6 5.6

5.6 5.6

5.6 5.6

5.6 5.6

5.6 5.6

5.6 5.6

5.6 5.6

5.6 5.6

5.6 5.6

5.6
5.6
5.6
5.6
5.6

14
91.0
91.0
91.0
91.0
9l.0
91.0
92.0
93.0
94.0
95.0
96.0
97.0
98.0
99.0
5.0
85.0
B2.6
83.4
73.5
73.5
67.0
57.0
57.0
lo.8
10.8
10.8
10.8
10.8

5.6

5.6

5.6

5.6

5.6

5.6

5.6

5.6

15
92.0
92.0
92,0
92.0
92.0
92.0
92.0
93.0
94.0
95.0
96.0
97.0
98.0¢
99.0
99.0
85.0
85.0
82.6
83.4
73.5
73.5
67.0
57.0
57.0
10.8
10.8
190.8
10.8
10.8

5.6

5.6

5.6

5.6

5.6

5.6

5.6

16
93.0
93.0
93.0
93.0
93.0
93.0
93.9
93.0
94.0
95.0
96.0
97.0
98.0
99.0
99.0
99.0
85.0
85.0
B2.6
B83.4
73,5
73,5
67.0
57.0
57.0
10.8
l10.8
10.8
10.8
10.9

5.6

5.6

5.6

5.6

5.6

5.6

17
94.0
84.0
94.0
$4.0 .
94,0
94.0
94.0
94.0
94.0
95.0
96.0
97.0
98.0
99.0
59.0
99.0
99.0
85.0
45.0
82.6
83.4
73.5
73.5
67.0
37.0
57.0
10.8
10.8
10.8
10.8

10.8
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TABLE 2
EXHAUST EMISSION. RATES

EMFACT

Light-Duty Auto (LDA) - HC Emission Rates, {g/mi}
AP 42, Supplement 5 Emission Factors

.

Calendar
Year od 1 : 3 4 5 6 7 8 9 10 11
65 2.3 8.0 8.0 8.0 £.0 8.0 8.0 8.0 8.0 8.0 8.1 8.2
66 2.8 2.3 8.1 8.1 8.1 81 8.1 8.1 8.1 8.1 B.1 8.2
67 3.8 2.9 2.9 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2 8.2
68 3.3 3.8 3.5 3.5 .3 8,3 8.3 8.3 8.3 8.3 8.3 8.3
69 3.8 3.3 444 41 41 8.4 8.4 8.4 8.4 8.4 B.g B.4
70 3.5 3.8 3.8 5.0 4.7 4.7 8.5 8.5 8.5 8.5 8.5 8.5
71 3.6 3.5 4.3 4.3 5.6 5.3 5.3 8.6 8.6 8.6 8.8 8.6
72 32 3.6 3.9 4.8 4.8 6.2 5.9 5.9 8.7 .7 8.7 8.7
73 3:2 3.2 3.9 4.3 5.3 5.3 6.8 6.5 6.5 8.5 8.p 8.8
74 0.6 3.2 3.5 4.2 4.7 5.8 5.8 7.4 7.1 7.1 @g.e 8.9
75 0.6 0.6 3.5 3.8 4.5 5.1 6.3 6.3 .0 7.7 7.7 9.0
76 0.3 0.6 0.7 3.8 4.1 4.B 5.5 6.8 6.8 8.6 .3 8.3
77 0.3 0.3 0.7 0.8 4.1 4.4 51 8.9 7.3 7.3 9.2 5.0
78 0.3 0.3 6.3 0.8 1.0 4.4 4.7 5.4 6.3 7.8 .8 9.3
79 0.2 0.3 0.3 0.4 1.0 1.1 4.7 5.0 5.7 6.7 8.3 8.3
80 8.3 0.3 0.3 0.4 0.4 1.1 1.2° 5.0 5.3 6.0 7.1 8.8
81 0.3 9.3 0.3 0.4 0.4 0.5 1.2 1.3 5.3 5.5 6.3 7.5
82 0.3 0.3 0.3 0.4 0.4 0.5 0.5 1.3 1.4 5.5 5.9 6.6
83 9.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 1.4 1.6 5.9 6.2
84 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 1.6 1.7 6.2
85 . 0.3 0.3 0.3 0,4 0.4 0.5 0.5 0.6 0.7 0.7 1.7 1.8
86 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.8 1.8
a7 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.5 0.7 0.7 0.8 0.8
88 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 o.8 ¢.8
89 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 o.8 0.8
90 8.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 o.g 0.8
91 03 0.3 0.3 0.4- 0.4 0.5 0.5 0.6 0.7 0.7 o.p 0.8
92 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 o.a 0.8
93 6.3 0.3 0.3 0.4 0.6 0.5 0.5 0.6 0.7 0.7 .8 e.8
94 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 o.8 0.8
9 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.9 ¢.8 0.8
96 0.3 6.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.8 0.8
97 0.3 0.3 0.3, 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.8 o.§
98 0.3 0.3 6.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.8 0.8
. 99 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.8 0.8
2000 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0,6 0.7 0.7 6.8 0.8

A-Repregsentg new model year production

ChbPDF - wwww st:u)(x;wy

Deterioration Rates Included
FTP @ 1.9.6 mph

Vehicle Age, Years

beginning Qet. 1 of inventory year.
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Calendar

Year

65
66
67
63

69

70
71

72

73
74
75
76
77
78
79
80
8l
82

23

84
85
86
87
88
a9

. 90

9l
92
93
94
a5
96
o7
28
99

2000

A-Represents new model year production beginning Oct. 1 of inventory year.
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3.5
2.1
2.1
2.1
1.8
1.6
1.6
1.1
1.1
1.1
1.1
1.1
1.1

l.1

1.1

1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1

1.1

. EXHAUST EMISSION RATES

TABLE 3

EMFACS

L

En

Light-Duty Auto {LDA} - NOy Emission Rates, (g/mi)

AP 42, Supplement 5 Emission Factors

Deterioration Rates Included
FTP @ 19.6 mph

Vehicle Age, Years

14

8
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.6
3.6
4.3
5.1
4.4
3.8
3.8
4.5
2.4
2.4
2.4
1.9
1.9
1.9
1.3
1.3

1.

w

1.
L.
1.
1

1
1

.
ad W [ W (Al [ w

1.
1.
LA

.
[TCR PR 7 . N

1
1

10
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
1.3
1.6
3.6
4.3
5.1
4.4
3.8
3.8
4.9
2.5
2.5
2.5
2.0
2.0
2.0
1.4
1.4

1.4

1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

11

3.3

3.3 .

3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.6
3.6
4.3
5.1
4.4
3.8
3.8
5.0
2,6
2.6
2.6
2.1
2.1
2.1
1.4
l.4

.4

1.4 °

1.4
1.4
1.4
1.4
1.4
1.4
1.4

12
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.6
3.6
4.3
5.1
4.4
3.8
3.8
5.0
2.6
2.6
2.6
2.1
2.1
2.1
L.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

13
3.3
3.3
3.3
3.3

3.3

3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.6
3.6
4.3
5.1
4.4
3.8
3.8
5.0

2.6

2.6
2.1

2,1
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

14
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.6
3.6
4.3
5.1
4.4
3.8
3.8
5.0
2.6
2.6
2.6
2.1
2.1
2.1
1.4
1.4
}.4
1.4
1.4
1.4
1.4
1.4

17
3.3
3.3
3.3
3.3
3.2
3.3
3.3
3.2
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.6
3.6
4.3
5.1

4.4


http://www.fastio.com/

ClibhPDF -

DETAIL ON GENERATION OF EMFAC3 EXHAUST
EMISSION RATE FILE TFOR
LIGHT-DUTY AUTOS

" General

Incorporation of AP~42, Supplement 5, emission rates into the
mobile source emission model YEMFAC3" required several modifi-
cations to reflect California's Standards not included in
Supplement 5. Specifically, Supplement 5 assumes 1977 California
Standards for light-duty autos of 0.9 CO, 9.0 HC and 1.5 NO_
grams/mile and implementation of statutory standards of 0.41 CO,
3.4 HC, and 0.4 NOx grams/mile, in 1978. The ARB has adopted
1977 light-duty auto standards of 0.41 CO, 9.0 HC, and 1.5 NOx
grams/mile. This standard is assumed to be retalned through

1979 with a change to new statutory standards of 0.41 CO, S.H HC,
and 1.0 NOX grams/mile forlpost 1979 vehicles in accordance with
the January 16, 1976 internal memo from Tom Austin, Deputy
Executive Officer, Technical, ARB, to the ARB staff.

Supplement 5 does not provide data for years between 1980 and

_ 1985, 1985 and 1990, 1990 and 1995, and 1995 and 2000. Emission

rates after 1990 are straightforward if one assumes constant
emission rates after eleven years. However, other interim values
required judgment. Specific considerations are listed below.

NO

l. Pre-1973 LDA exhibit constant NOX rates for all values
listed in Supplement 5. Thig is assumed true for all addi-
tionally needed values.

15
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5
w

2. 1973 LDA NO, rate deteriorates 0.2 gram/mile/year until
1980, when it reaches an emission rate of 4,5 grams/mile., For
1985, Supplement 5 lists an NOX emigsion rate of 5.0 grams/
mile. From this, the following values are assumed or given.

Model Year Exhaust Emission Rate
1980 4.5 grams/mile - Given
1981 4,7 " n
1982 h.g " "
1983 - 5,0 " " (11 yrs)deterioration
1984 5.0 » Lon
1985 5.0 ..o " . Given
Post-1985 5.0 " n

3 Post~1973 LDA's follow the Noxlemission rate schedule pre-
sented in Table D.1-28, page D.1-19, of Supplement 5.

Model Year NO# Standard

1974—76 - 2.0 grams/mile
1977-79 ’ 1.5 " "
1980 + . ’ :L.O " n

HC

—

1. Pre-1966 LDA's are ;ésumed to retain constant HC emission
rates of 9,3 grams/mile for calendar years after 1978. 9.3
grams/mile is the HC emission rate presented for 1978.

2. 1966 LDA's are assumed to deteriorate to 9.0 grams/mile

HC, in 1977, and remain constant after that. The last value
presented for 1966 LDA's in Supplement 5, (eleven years), is

8.3 grams/mile HC in 1976. An additional year of deterioration

is assumed (total of twelve years) so that the final rate is

equal to that presented for 1967 LDA's since other rates between
1973 and 1976 are identical for the two model years, The emission
rate is assumed constant beyond 1977 for the 1966 model year.

o

16
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3. Post-1966 LDA's deteriorate for 11 years and then remain
constant.

4, Post-1074 LDA's follow the HC emission rate schedule pre-
sented in Table D.1-28 page D.1-19 of Supplement 5.

Model Year HC 8tandard
1975-76 0.9 grams/mile
1977+ ' 0.41 " "

co

1. - Pre-1966 LDA's are assumed to retain constant CO emission
rates of 949.0 grams/mile for calendar years after 1978. 99.0
grams/mile CO 1s the CO emission rate presented for 1978.

2. 1966 and 1967 LDA's are assumed to have a maximum CO emission
rate of 85.0 grams/mile reached in calendar year 1977. All post
calendar year 1977 CO emission rates are 85.0 grams/mile,

3. Post-1966 LDA's deteriorate for eleven years and then remain
constant.

i, Post-1974 model LDA's follow the CO emisslon rate schedule
presented in Table D.1-28, page D.1-19 of Supplement 5.

"Model Year C0 Standard

1975-79 9.0 grams/mile

1980+ 3.4 M u
17
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Calendar
Year oA
65 45,5
66 49.0
67 52.5
68 53.8
69 48.5
© 70 51,0
71 54.3
-72 42.8°
73 'iéig;
74 27.0
75 56,7
76 56.7
77 9.0
78 9.0
79. 9.0
.80 9.0
81 " 9.0
82 8.0
83 8.0
84 9.0
85 9.0
86 9.0
87 9.0
es 9.0
89 9.0
90 9.0
91 ‘9.0
92 9.0
93 9.0
94 5.0
a5 9.0
96 9.0
97 9.0
98 9.0
99 9,0
2000 9.0
A-Represents

1

2

3

TABLE 4

EXHAUST "EMISSION RATES

EMFAC3

Light-Duty Trucks (LDT) ~ CO Emission Rates, {(g/mi)-
AP 42, Supplement 5 Emlasion Factors
Deterioration Ratee Included
FTP @ 19%.6 mph

4

125.0 125.0 125.0 125.0

45.5 125.0 125.0 125.0

49.0
52.5

53.8

48,57

51.0

42,8
42.8
27.0
56.7
56.7
9.0
9.0
2.0
9.0
9.0
9.0
8.0
9.0
9.0
2.0
9.0
9.0
9.0
9.0
2.0
9.0
9.0
9.0
9.0
9.0
9.0
9.0

9.0

54.3

49.0 125.0 125.0

52.5
56.0

57.3

51.0
;5.5_
56,5
45.0.
45.0

28.5
57.6
57.6
5.9
9.9
9.9
9.9

9.9

9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
9.9
8.9

52.5
56.0
59.5
60.8
53.5
56.0

58.7

47.2

- 47.2

30,9
58.4
58.4
10.8
0.8
10.8
10.8
10.8
1l0.8
10.8

10.8

10.8

10.8
lo.8
10.8
l0.8
L0.8
10,8
10.8
10.8
10.8
10.8
10.8

10.8

125.0
56,0
59.5

63.0
64,3

56,0
58.5
60.9
49.4
49.4
31.5
593
59.3
1.7
1.7
11.7
1.7
11.7
11.7
11.7
11.7
11.7
11.7
11.7

11,7
1.7
11.7
11.7
11.7
11.7
11.7
11.7
1.7

5
125.0
125.0
125.0
125.0
125.0

59.5
63.0
"séas
€748
58.5
61.0
62,1
51.6
51.6
33.0
0.1
60.1
12.6
12.6
12.6
12.6
12.6
12,6
12.6
12.6
12.6
12.6
12.6
12,6
12.6
T12.8
12.6
12.6
12.6
12.6
12.6

Vehicle

6
125.0
125.0
125,0
125.0
125.0
125.0

63,0
66.5
7¢.0
71.3
61.0
63.5
65,3
53.8
53.8
34.5
61.0
61.0
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13.5
13,5
13.5
13.5
13.5
13.5
13.5
12.5
13,5

new model year produéiion beginning

wwwy fastio.com

7 B
125.0 125.0
125.0 125.0
125.0 125.0
125.0 125.0
125.0 125.0
125.0 125.0
125,0 125.0

66.5 125.0_

T0.0 - 70.0

73.5 73.5
74.8 77.0
63.5 78.1
66.0 65.0
67.4 GB.5
56,0 69.6
56.0 58.2
36.0 58.2

C8l.9 37.5

61.9 62.7
14,4 62.7
14.4 15.3
14.4 15.3
14,4 15.3
14.4 15.3
14,4 15,3
14.4 15.3
14.4 15.3
14.4 15.3
14.4 15,3
14.4 15.3
14.4 15.3
14.4 15.3
14.4 15.3
14.4 15.3
14.4 15,3
14.4 15.3

Age, Years

9
125.0
125.0
125.0
125.0
125.0
125.0
125.0
iz5.0
izsko

73.5
77.0
80.5
gl.8
68.5
7L.0
71.8
60.4
60.4
39.0
63.6
63.6
16.2
16.2
16.2
16.2
16.2
16.2
16.2
16.2
16.2
16.2
16.2
16.2
16.2
16.2

16.2

10
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.¢
125.0
77.0
80.5
84,0
'85.3
71.0
73.5
74.0
62.6
62.6

40.5

64.4
64.4
17.1
17.1
17.1
17.1
17.1
i7.1
17.1
17.1
17.1
17.1
17.1
17.1
17.1
17.1

11
125.0
125.0
125.0
125,0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
80.5
84.0
87.5
88.8
73.5
73.5
76.2
64.8
4.8
42.0
65.3
65.3
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
16.0
18.0
18,0
18.0
18.0

Oct, 1 of inventory year.

18

12
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0

"125.0
125.0
125.0
125.0

84.0
87.5
87.5
£8.8
73.5
73.5
76.2
64.8
64.8
42.0
65.3
63.5
18.0
18.0
18.0
18.0

18.0

18.0
18.0
18,0
18.0
18.0
18.0
8.0

13
125.0
125.9
125.0
125.0
125.0
125.0
125,0
125.0
125.0
125.0
125.0
125.0
125.0
87.5
B7.5
87.5
88.8
73.5
73.5
76-2
64,8
64.8
42.0
65.3
65.3
18.0
18.0
18.0
18.0
13.0
18.0
18.0
18.0
18.0
18.0
18.0

14
125.0
125,.0
125,0
125.0
125,0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0

87.5
87.5
B7.5
BE.8
73.5
73.5
76.2
64.8
64.8
42.0
65.3
€5.3
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

18.0¢

15
125.0
125.0
125,0
125.0
125,0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.¢

87.5
87.5
87.5
88.8
73.5
73.5
76+2
64.8
64.8
42,0
65.3
65.3
18.0
18.0
18.0
18.0
18.0
138.0
18.0
ig.0

18.0

16
125.0
125.0
125.0
125.0
125,0
125.0
125.0
125.0
125.¢
125.0

125.0

125.0

125.0
125.0
125.0
125.0
87.5
87.5
87.5
88.8
73.5
73.5
76. 2
64.8
64.8
42.0
65.3
65.3
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

17
125.0
225,0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0
125.0

87.5
87.5
87.5
g88.8
73.5
73,5
76 2
64.8
64.8
42.0
65.3
65.3
ig.0
18.0
18.0
18.0
18.0
18.0

18.0
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Calendar

Year 0B 1
" 65 2.3 1T.o
66 2.3 2.3
67 3.9 3.1
68 3.5 3.9
69 3.6 3.5
70 3.7 3.8
71 3.8 2.7
72 3.6 3.8
73 3.6 3.6
74 2.7 3.6
75 . 2.4 2.7
76 2.4 2.4
77 0.6 2.4
78 0.6 0.6
79 0.6 - 0.6
80 0.6 0.6
81 0.6 0.6
82 0.6 0.6
83 0.6 0.6
84 0.6 0.6
85 0.6 0.6
86 0.6 0.6
87 0.6 0.6
88 0.6 0.6
B9 ‘0.6 0.6
90 0.6 0.5
91 0.6 0.6
92 0.6 0.6
93 0.6 0.5
94 0.6 0.5
a5 6.6 0.6
96 0.6 0.6
97 0.6 0.6
98 0.6 0.5
- ag 0.6 0.6
2000 0.6 0.6

A-Represents new model year production heginning'ect. 1 of inventory year.
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17.0
17.¢
3.2
3.9
4,7
4.1

4.2

4
17.0
17.0
17.¢
17.0

4.7

5.5

£.3

5.3

5.4

5.2

5.0

5
17.0
17.0
17.0
17.0
17.0

5.5

6.3

7.1

TABLE 5

EMFAC)

Vehicle Age, Yearsg

17.0
17.0
17.0
17.0
17.0
17.0
17.0

7.1

17.0
17.0
17.0
17.0
17.0
17.¢
17,0
17.0
7.9
8.7
9.5
7.7
7.8
7.2
6.7
6.4
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10
17.0

17.0-

17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
9.5
10,3
1l.1
8.9
9,0
B.2
7.5

EXHAUST EMISSION RATES

11
17.0
17.¢
17.0
17.0
17.0
17.0¢
17.0
17.0
17.0
17.0

Light-puty Trucks (LDT) - HC Emissiocn Rates, {(g/mi)
AP 42, Supplement 5 Emission Factors

Detarioration Rates Included

FEP @ 19.6 mph

12
17.0
17.0
17.¢
17;0
17.0
17.0
17.¢
17.0
17.0
17.0
17.0
17.0
11.1
11.9

11.9

9.5 "

13
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
1l.9
11.9
11.9

9.5

14
17.0
17.0
17.0
17.¢
17.0
17.0
17.0
17.¢
17.0
17.0
37.0
17.0
17.0
17.0
11.9
11.9

11.9

15
17.0
17.0
17.¢
17.0
17.0
17.0
17.0
7.0
17.0

16
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
r7.0
17.90
17.0
17.0
17.0
17.8
17.0
17.0
11.9
11..3
11.9

17
17.0
17.0
17.0
r7.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.0
17.¢
17'0.
11.9
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P SR e -
TABLE 6
EXHAUST EMISSION RATES
EMFAC3 )
Light-Duty Trucks (LDT) - NO, Emiésion Rates, {(g/mi)
AP 42, Supplement 5 Emission Factors

Deteriqration Rates Included
FTP @ 19.6 mph

Vehicle Age, Years

Calendar .

Year 0A 1 z 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
65 4.9 4.2 4.2 4.2 4.2 4.2 4,2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2. 4.2 4.2
66 4.9. 4.9 4.2 4.2 4.2 4.2 4,2 . 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
67 4.9 4.9 4.9 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
68 5.3 4.9 4.9 4.9 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4,2 4.2 4.2 4.2 4.2 4.2 4.2
69 5.2 5.3 4.9 4.9 4.9 4.2 4.2 4.2 4.2 4.2 4,2 4,2 4.2 4.2 4.2 4.2 4.2 4.2
70 4.6 5.2 5.3 4.9 4.9 4.9 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
1 4.4 4.6 5.2 5.3 4.9 4.9 4.9 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
72 4.4 4.4 4.6 5.2 5.3 4.9 4.9 4.9 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2
73 2,8 4.4 4.4 4.6 5.2 5.3 4.9 4.9 4.9 4,2 4.2 4.2 4.2 4.2 4.2 4.2 4.2, 4.2
74 5.1 2.8 4.6 4.4 4.6 5.2 5.3 4.9 4.9 4,9 4.2 4.2 4.2 4.2 4.2 4.2 4,2 4.2
75 5.1 5.1 2.9 4.8 4.4 4.6 5.2 5.3 4.9 4.9 4.9 4.2 4.2 4.2 4.2 4.2 4.2 4.2
76 5.1 5.1 5.2 2.9 5.0 4.4 4.6 5.2 5.3 4.9 4.9 4.9 4.2 4.2 4.2 4.2 4.2 4.2
“ 77 2.0 5.1 5.2 5.3 3.0 5.2 4.4 4.6 5,2 5.3 4.9 4.9 4.9 4.2 4.2 4.2 4.2 4.2
78 2.0 2.0 5.2 5.3 5.4 3.0 5.4 4.4 4.6 5.2 5.3 4.9 4.9 4.9 4.2 4.2 4,2 4.2
79 2.0 2.0 2.1 5.3 5.4 5.5 3,1 5.6 4.4 4.6 5.2 5.3 4.9 4.9 4.9 4.2 4.2 4.2
80 2.0 2.0 2.1 2.1 5.4 5.5 5.6 3.1 5.8 4.4 4.6 5.2 5.3 4.9 4.9 4.9 4.2 4.2
81 2.0 2.0 2.1 2.1 2.2 5.5 5.6 5.7 3.2 6.0 4.4 4.6 5.2 5.3 4.9 4.9 49 4.2
a2 2.0 2.6 2.1 2.1 2.2 2.2 5.6 5.7 5.8 3,2 6.2 4.4 4.6 5.2 5.3 4.9 4.9 4.9
83 2.0 2.0 2.1 2.1 2.2 2.2 2.3 5.7 5.8 5.9 3.3 6.4 4.4 4.6 5.2 53 4.9 4.9
84 2.0 2.0 2.1 2.1 2.2 2.2 ‘2.3 2.3 5.8 5.9 6.0 3.3 6.4 4.4 4.6 5.2 5.3 4.9
85 2.0 2.0 2.1 2.1 2.2 2.2 2.3 2.4 2.4 5.9 6.0 6.1 3.3 6.4 4.4 4.6 5.2 5.3
86 2.0 2.0 2.1 2.1 2.2 2.2 2.3 2.4 2.4 2.5 6.0 6.1 6,1 3.3 6.4 4.4 4.6 5.2
87 2.0 2.0 2.r 2.1 2.2 2,2 2.3 2.4 2.4 2,5 2.5 6.1 6.1 6.1 3.3 6.4 4.4 4.5
88 2.0 2.0 2.1 2.1 2.2 2,2 2,3 2.4 2.4 2.5 2.5 2.6 6.1 6.1 6.1 3.3 5.4 4.4
83 2.0 2.0 2.1 21 -2.2 2,2 23 2,4 2.4 2.5 2.5 2,6 2.6 6.1 6.1 6.1 3.3 6.4
50 2.6 2.0 2.1 2.1 2,2 2,2 2.3 ‘2,4 2.4 2.5 2.5 2,6 2.6 2.6 6.1 ‘6.1 6,1 3.3

N 91 2.0 2.0 2.1 2.1 2,2 2.2 2.3 2.4 2.4 2.5 2.5 2.6 2.6 2.6 2.6 6.1 &1 6.1
92 2.0 2.0 2.1 2,1 2.2 2.2 2.3 2.4 2.4 2.5 2.5 2.6 2.6 2.6 2,6 2.6 6.1 6.1

93 2.0 2.0 2.% 2.1 2.2 2.2 2.3 2.4 2.4 2,5 2.5 2.6 2.6 2.6 2.6 2.6 2.8 6.1

94 2.6 2.0 2.1 2.1 2.2 2,2 2.3, 2.4 2.4 2.5 2.5 2.6 2.6 2.6 2.6 2.6 2.6 2.6

' 95 2.0 2.6 2.1 2,1 2.2 2.2 2.3 2.4 2.4 2.5 2.5 2.6 .6 2.6 . 2.6 2.6 2.6
96 2,0 2.0 2.1 2.1 2.2 2.2 2.3 2.4 2,4 2.5 2.5 2.6 2.6 2. . 2.6 2,6 2.6

97 2,0 2.0 2,31 2,1 2.2 2.2 2.3 2.4 2.4 2.5 2.5 . . 2.6 2.6 2.6 2.6 2.5

98 2.0 2.0 2.1 2,1 2.2 2.2 2.3 " 2.4 2.4 2.5 2.5 2.6 2,6 2. 2.6 2.6 2.6 2.6

59 2.0 2.0 2.1 2.1 3.2 2.2 2.3 2.4 2.4 2.5 2.5 2. 2.6 2.6 2.6 2.6 2.6 2.6

2000 2.0 2.0 2.1 2,1 2.2 2.2 2.3 2.4 2.4 2.5 2.5 2.6 2,6 2.6 2.6 2.6 2.6 2.6

A-Represents new model year production beginning Oct. 1 of inventory year.
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DETATL ON _GENERATION OF EMFAC3
- EXHAUST EMISSTON RATE FILE FOR
LIGHT-DUTY TRUCKS

General

Exhaust emission rates Ffor light-duty trucks were more difficult
to develop for two reasons:

L. A redefinition of classification from a limit of 6000-1Db.
G.V.W. tO 8500"""1b lelw.’ and

2. A difference in emission standards and methods of estimating
for post-1974 light-duty trucks.

Pre-1975 light-duty truck exhaust emission rates were developed
by applying the following relationship:

LDA Calif,
LDA Low Altitude Supp.5

LDT Calif. = LDT Supp.5 x

where:
LDT Calif. = Light-Duty Truck Emission Rate for
California (CO, HC, NOX)
LDT Supp.5 = Light-Duty Truck Emission Rate as
presented in Supplement 5 (CO, HC, NOX)
LDA Calif. = Light-Duty Auto Emission Rate for

California (CO, HC, NO_)

LDA Low Altitude = Light-Duty Auto Emission Rate fop
Non-California, Low Altitude, as
presented in Supplement 5 (CO, HC,
NOX)

21
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The 1975 light-duty truck HC and CO exhaust emission rates were
assumed equivalent to values presented in Supplement 5. The
1975 light-duty truck NOX exhaust emisslon rates were developed
by assuming the 2.0 grams/mile NOx detericration rate schedule
identified in Table D.1-28 of Supplement 5, and weilghting this
value 2/3 LDT (catalytic) and 1/3 HDT-gasoline (noncatalytic).

Post-1975 light—dut& trucks are assumed to meet California
emission standards of 0.9 CO, 17.0 HC, and 2.0 NOX grams/mile.
These standards are approximated by assuming the deterioration
rate schedules for standards of 0.9 CO, 15.0 HC, and 2.0 NOX
grams/mile as defined in Table D.1-28 of Supplement 5.

The gross-—vehicle-welght redefinition was considered for 1976
and 1977 light-duty trucks by weighting the 0.9 CO, 15.0 HC,
and 2.0 NOx grams/mile values 2/3 and the appropriate HDT-
gasoline values 1/3. Post-1977 light-duty trucks are all
considered to meet the 0.9 CO, 15.0 HC, and 2.0 NO_ grams/mile
exhaust emission standard and no weighting was necessary.

ClibPD www . fastio.com
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Calendag

Ygar
65
66
67
68
é9
70
71
72
73

74
75
76
77
78
79
80
B1
82
83
84
as
as
87
as
89
90
o1

.i__.,'_" 92
23
94
95
96
97
98
99

. 2000

A-Represents new model year production beginning Oct. 1 of inventory vear.

oA

238
238
188
ige

188

117
117
117
117
117
117
117
117

117

117
117
117

ClihPDF - www .fastio.com

238

238

238
238
238
188
188

188

118
118
118
118
118
118
118
118
118
118
L18

118
118
118
118
118
118

238
238
238
238
238
1388
188
iss

188

154
154
154
119
119

119

119

119

119
119
119
119
119
119
119

119
119
119

TR

TABLE 7

EXHAUST EMISSION RATES

EMFAC3

Heavy-Duty Trucks-Gas (HDG) - CO Emission Ratas,

238
238
188

188

188
170

155

155
120
120
120
120
12¢
12¢
120
120
120
120
120
120
120
120
120
120
120
120
120

120

AE 42,

238
218
228
238

238

188
ls8
18
171
1346
156
156
121
121
121
121
121
121
121
121

12%
121
121
121
121

Supplement 5 Emission Factors

Deterieration Rates Included
FTP @ 19.6 mph

238
218
238
238
238
238
238
238

238
ige
isg
las
188
172
156
156
156
122
122
122

122

122
122
122
122
122
122
122
122
122
122
. 122
122

122

Vehicle Age, Years

7
238
238

238

238
238
238
238
238
238
188
18
188
igg
173
157
157
157
123
123
123
123
123
123
123

123

o123
123
123
123
123
123
123
123

8
238
238
238
238

238

188
188
174
158
158
158
124

124
124
124
124
124
i24
124
124
124
124
124
124
124

23

238
238
238
238
238
238

238

238
238

188

188
188
175
159
159
159
125
125
125
125
125

125

125
125
125
125
125
125
125
125

10
238

238

238
238
238
238

238

238
238
238
188
188
188
lgeg
176
160
160
160
126
125

128

i26
126
126
126
1286
126
126

126
126

11
238
238
238

238

238
238
238

238
238
238

238

238
188

188
188
176
160
160
160
126
126
126
12e
126
126
126
126
126
126
12¢
126
126

(g/mi})

12

238

238
238

238
238
238
238
238
238
228
238
238
238
-238
188
188
iss
iss
i786
160
160
160
126
126
128

126

126
126
126
126

126

13
238
238
238
238
238
238

238

238
238

238
238
238
188
188
188
188
176
160
160

160

126

126
126
126
126
12¢
126
12¢
126
126
126

14
238

238

238
238
238

238

238
238
238
238
238
238
238
233

leg
188
176
160
160
160
126
124
1286
126
126
126
126
126
126

126

15

238
238
238

238

- 238

238
238
238

238
238

238

218

238
238
238
238
238
238
188
188
188
188
176
160
160
160
126
126
126
126
12¢
1246
126
126
126

16

238
238

238
238
238
238
234
238
238

238
238
234
238

238
188
188
188
188
176
160
160
160
126
126
l26
12%

126

126
126

17
238
238

238
238

238

238

238
238
234
238

23e

238
238
188
188
188
188
176
160
L60
loo
l26
126
126
126
126
126

126
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Calendar

Year

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

K 80
“ 81
B2
a3
84
B85
86
87
88
89
90
91
92
93

94

95

26
97
98
99
2000

0h 1
35.4
35.4
35.4
35.4
35.4
13.6
13.6
13.6
13.6
13.1

6.0
6.0

6.0

35.4
35.4
5.4
35.4
35.4
35.4
13.7
13.7
13.7
13.7
13.2
6.0
6.0
6.0
6.0
5.0
6.0
6.0
6.0
6.0
6.0
5.0
6.0
6.0
6.0
6.0

6.0

6.0

6.0

Heavy-puty Trucks—Gas (HDG) - HC Emission Rhﬁés, (g/mi)

3
35.4
35.4
35.4
15,4
35.4
35.4
35.4
13.8

13.8

-13.8

13.8
3.3
6.1
6.1
6.1
6.1
6.1
6.1

T 6.1

6.1
6.1
6.1
6.1

6.1

6.1

6.1

6.1

6.1

6.2

6.1

6.1

6.1

T 6.l
6.1

6.1

6.1

4
35.4
35.4
35.4
35,4
35.4
35.4
35.4
35.4.
13.9%
13.9°
13.9
13.90
13.4

6.1

6.17"

6.1

6.1.

6.1

6.17

6.1

§.1°

6.1

6.1

6.1

6.1

6.1

6.1

6.1+

6.1

6.1

6.1

6.1

6.1

6.1

5.1:i

6.1 5"

TABLE 8

ERE N

EXHAUST EMISSION RATES

EMFAC3

AP 42, Supplement 5 Emission Factors*
Peterioration Rates Included
FTP @ 19.6 mph '

5

35.
35,
35.
35.
35.
¢35,
35.
35.
35.
14.
14.
14.
14.
13.
6.
6,
6.
6.
6.
6.
6.
6.
6.
- 6.
6.
6.
6.
6.
6.
6.
6.
C 6.
6.
6.

6.

6.

4
4
4
4
4
4
4
4
4
0
0
0
0
5
kS
1
1
1
1
1
1
kN
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Vehicle Age, Years

35.4
35.4
35.4
35.4
35.4
35.4
is.4
5.4
35.4
35.4
14.1
14.1
14.1
14.1
13.6
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1

7
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
5.4
35.4
35.4
14,2
14.2
14.2
14.2
13.7

6.2

6.2

8
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
14.3

14,3

14.3
14.3
13.8
6.2
6.2
6.2
6.2
6.2
6.2
6.2
5.2
6.2
'6.2

6.2

9
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
14.4
14.4
14.4
14.4
13.9

6.2

6.2

6.2

6.2

6.2

6.2

6.2

6.2

6.2

6.2

6.2
6.2
6.2
6.2
6.2
6,2
6.2
6.2

6.2

6.2

s

6.2 -
16.2°

T
TR

A-Represents new model year production beginning Oct. 1 of inventory ‘year. °
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12
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
5.4
35.4
35.4
14.4
14.4
14.4
14.4
14.0

6.3

6.3

6.3

13
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
14.4
14.4
14.4
14.4
14.0

6.3

6.3

6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3
6.3

6.3

14
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
14.4
14.4
14.4
14.4
14.0

6.3

6.3

6.3

6.3

6.3

5.3

6.3

6.3

6.3

6.3

6.3

6.3

6.3

15
35.4
35.4
35.4
s
35.4
35.4
35.4
35.4
5.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
14.4
14.4
14.4
14.4
14.0

6.3

6.3

6.3

16
35.4
35.4
35.4
36.4

35.4

17
35,4
35.4
35.4
35.4
35.4
5.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
35.4
14.4
14.4
la.4
14.4
14.0

6.3
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Calendar
Year

65
66
67
68
69
70
7L
72
73
74
75
76
77
78
79
80
.81
B2
83
g4
85
86
87
88
89
20
9l
92
93
94
95
96
97
98
99
2000

A-Repre

oA

12.5
11.4

11.4

11l.4

11.4
11.4

11.4

-11.4

11.4,

11.4
11.4
1i.4

J11.4

11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4
11.4

11.6
11.6
il.6
11.6
11.6
il.6
11.6
11.6
11.6
11.6
11.6
il.e
11.6
11.6
11.¢
11.6
11.6
11.6
11.6
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TABLE, 9

EXHAUST EMISSION RATES

EMFAC3

Heavy-Duty Trucks-Gas (HDG)

12,6

12.¢

12.6

1L.8
11.8
11.8
1l.8
11,8
11.8
11.8
11l.8
11.8
11.8
1i.8
11.8
11.8
11.8
1l1.8
11.8
11.8
1l.8
1l.8
11.8
11.8
ir.8
11.8
11.8

12,7
12.7
l2.0
12.0
1z2.0
12,0
12,90
1l2.0
12.¢
12,0
1z2.0
12.0
12.0
12,0
12.0
12.¢
1z2.0
12.0
l2.0
12.0
12,0
12,0
12.0
12,0
12.0

AP 42, Supplement

12.7
12,7
12,2
12.2
12.2
12.2
12,2
12.2
12,2
12.2
lz2.2
12,2
12,2
12,2
12,2
12,2
12.2
12,2
12.2
12.2
12.2
1z.2
iz.2

12.2

=~ NOy Fmission Rates,
53 Emission Factors

Deterioration Rates Included
FTP @ 19,6 mph

Vehicle Age, Years

6.8
12.8
12.3
1z.8
12.8
1z.8
12,4
12.4
12.4
12.4
12.4
12.4
12.4
12.4
12.4
12.4
12,4
12.4
12.4
12.4
12.4
12.4
12.4
12.4
12.4
12.4

1l2.4

sents new model year production beginning

12.8
12.8
12.8
12.8
12.6
12.6
12.6
12.§
12.6
12.6
12.6

“12.8
12.6
12.¢
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
12.6
i2.¢

Oct.

12.8
12.8
l2.8
r2.8
12.8
12.18
12.8
l12.8
12.8
12.8
12.8
12.8
l2.8
12.8
l2.8
12.8
12.8
12.8

of inventory year.

25

13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.¢
13.0
13.0
13.0
r3.0
13.0
13.0
13.0
3.0
'l3.0
13.0

13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0

{g/mi)
11 12
6.8 6.8
6.8 6.8
6.8 6.8
6.8 6.8
6.8 6.8
6.8 6.8
6.8 6.8
6.8 6.8
6.8 6.3
6.8 6.8
6.8 6.8
6.8 6.8
6.8 6.8
6.8 6.8
6.8 6.8
13.0 5.8
13.0 13.0
13.0 13.0
13.0 13,0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0
13.0 13.0

13.0
13.0
13.0
13.0
13.0
13.0
13,0
13.0
13.0
13.0
13.0
15.0
13.0
13.0
13.0

13.0
13.0
12.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0

13.0
13.0
13.0
13.0
13.0
13.¢

J13.0

13.0
13.0
13.¢0
13.0
13.0

6.8
6.8
13.0
13.0
13.0

13.0

13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
13.0
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DETAILCON GENERATION OF EMFAC3 EXHAUST
EMISSION RATE FILE FOR
HEAVY-DUTY GASOLINE TRUCKS

NO

1. All pre-1970 ﬁeavy~duty gasoline trucks have an NOx exhausat
emission rate of 6.8 grams/mile.

2 A1l l970—throﬁgh 1974 heavy-duty gasoline trucks have the
following NOx exhaust emission rates: '

Vehicle Age, Years

1 2+ 3 4 5 6 7 8 g 10+

~NO 12.5 12.6 12.6 12.7 12.7 12.8 12.8 12.9 12.9 13.0
(gm/mi) '

3. All pOSt—l974_heavy-duty gasoline trucks have the following
NOX exhaust emission rates: '

- ) Vehicle Age, Years

1 2Q2 3 l 5 6 7 8 9+
NO# ©q1.p 1106 11.8 12,0 12.2 12,4 12.6 12.8 13.0
(gm/mi) ‘

1. All pre-1970 heavy-duty gasoline trucks have a HC exhaust
emission rate of 35.4 gram/mile.

26
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2. 1970 through 1973 heavy;duty gasoline trucks have the

following HC exhaust emission rates:

Vehicle Age, Years:

1 2 3 b 5 6

7

8 9+

HC 13.6 13.7 13.8 13.9 14.0 14.1 14.2

(gm/mi )

14.3 14.4

3. 1974 heavy-duty gasoline trucks have the following HC exhaust

emission rates:

Vehicle Age, Years

1 2 3 4 5 6

7

8 g 10+

HC 13.1 13.2 13.3 13.4 13.5 13.6 13.7

(gm/mi )

13.8 13.9 14.0

Yy, All post-=1974 heavy-duty gasoline trucks have the following

HC exhaust emission rates:

Vehicle Age, Years

1 2 3 il 5 6 7

10 11 12+

HC 6.0 6.0 6.1 6.1 6.1 6.2 6.2
(gm/mi)

CO

6.2 6.2 6.2 6.3

1, All pre-1970 heavy-duty gasoline trucks have a CO exhaust

emission rate of 238 grams/mile.

2. All 1970 through 1973 heavy-duty gasoline trucks have a CO

exhaust emisslon rate of 188 grams/mile.

27
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Lﬁ':3; iig?ﬂwﬁéQVy—duﬁf gasoline trucké'hQVe the following CO exhaust
emission rate: '

Vehicle Age, Years

1 P 3 4 5 16 7 8 9 10+
ofe! 167 168 169 170 171 172 173 174 175 176
(gm/mi) : ' '

b, 1975 through 1977 heavy-duty gasoline trucks have théréame
deterioration rate but have 9 percent lower CO exhaust emlssions.
The rates are:

~ Vehicle Age, Years
1 2 3 4 5 6 7 8 9 10+

co 152 153 " 154 155 156 - 157 157
(gm/mi)

158 159 160

5. All post=1977 heavy-duty gasoline_tnucks have the following
exhaust emission rates:

Vehicle Age, Years

1 2 '3 4 5 6 7 8 g 10+

‘oo 117 118 = 119 120 121 122 123 124 125 126
(gm/mi) -

28
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Calendar
Year

65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
8¢
81
82
83
24
85
86
87
g8
89
90
91
92
93
94
95
96,
- 97
98
99

2000

oA

20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
0.9
2G.9
20.9
20.9
18.1
18.1
18.1
18.1
1.1
18.1
18.1
lS.i
18.1
18.1
18.1
18.1

18.1

18.1

1.1
18.1
18.1
18.1
18.1
18.1
18.1
18.1

18.1

20.9
20,9
20.9
20.3
20.9
20.9
20.9
20.9
20.9
20.9
20.9
2.9
20.9
20.9
19.0
12.0
12.0
19.0

19.0

18.0.

19.0
i9.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
1%.0
19.0
19.0
19.0
19.0
19.0

19.0

20.9
20.9
20,9
20.9
20.9

20.9

20.9

20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19.9
19,9
19.9
19.9

19.9

EXHAUST EMISSION RATES

TABLE 10

E.

MPAC3

Heavy-Duty bDiesel (HDD) - NOx Emission Rates, {g/mi}

20.9
20.9
20.9
20.9
20.9

20.9

20.9
20.9
20.9
26G.9
20.9
20.9
20.9
20.9
20,9
20.8
20.8
20.8
'20.8
20.8
20.8
20.8
20.8
20.8
20.8
20.8
20.8
20.8
20.8
20.8
20.8
20.8
20.8
20.8

20.8

.20.9

AP 42, Supplement 5 Emission Facétors

20.9
20,9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20,9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20,9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

20.9

Deterioration Rates Included
PP € 19.6 wph ’

.« Vebicla Age; Years

20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

20.9

20.9
20.9
20.9
20.9
20.9
20,9
20.9
20.9
20.9
20.9
20.9

20.9

20.9

20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

20.9

A-Represents new model year production beginning
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20.9
20,9
209
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
2003
20.9
20.9
20.9
20.9
20,9
20,9
20.9
20.9
20.9
20.9
206.9
20.9
20.9
20,9
20.9
20.9
20.9
20.9
20,9
20.9
20.9
20.9

20.9

Oct.

20.9
20.9
20.9
20.9
20.9

2G.9

20.9

20,9

20.9

20.9

20;9

20.9
" 2009
20.9
20.9
20.9
20.9
20.9
20,9
20.9
20.%
20.9
20.9
20.9
20.9
. 20.9
20:9
20.9
20.9
20.9
20.9
20,5
20.9
20.9
20.9

20.9

1 of inventory year-.
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b

20.9
20.9
20.9
20.9
20.9
20.9
209
20.9
20.9
20.9
20.9
20.9
20.9
20,9
20.9
20.9
20.9
20,9

20.9

20.9-

20.9
20.9
20.9
20.2
20.9
20.9
20;9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

20.9

10
20.9

20.9

20.9

20.9
20,9
20.9

20.9

20.9

20,2
20.9
20.¢
20.9
20.9
20.9
20.9
20.9
20.9
20,9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

20.9

11

20.9

20.9

-20.9

20.9
20.9
20.9
20.9
20.9
20.9
20,9
20.%
20.%
20.9
20.9
20.9
20.9
20.9
20.9

20.9

20.9°

20.9
20.9
20.9
20.9
20.9

20.9

290.9

20.9
20.%
20.9
20.9
20.9
20.9
20.9
20.9

20.9

12
20.9
20.9
20.9
20.9
20.9
20.9
20.5
20.9

20.9

20.9

20.9

20.9

20.9
26.9
20.9
20.9
20.9
20.9
20.9
20.9:
20.9
20.9
20.9
20.9

20.9

20,9

20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

20.9

13
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

2¢.9

20.9-

20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
2.9
20.9
20.9
20.9

20.9

14
20.9
20.9
20.9
20.9
2¢.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
2009
20.9
20.9
20.9
20.9
29.9

20.9

20,9

20.9
20.9
20.9
20.9
20.9
20,9
2¢.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

20.9

15
20.9
20,9
20.9
20.9
20.9
20.9
20.9
20.%
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20,9
20.9
20.9
20.9

20.9

20.9

'20.9

20.9
20.92
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

20.9

16

20.9

20.9

20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20,9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20,9
20,9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

20.9

17
20.9
20.9
20.9
20.9
20,9
20.9
20,9
20,9
20.9
20,9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20,9
20,9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9
20.9

20.9
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 DETAIL OF GENERATION OF EiMFACS
EXHAUST EMISSION RATE FILE FOR
HEAVY-DUTY DIESEL TRUCKS

NO

L. All pre-1978 héévy-duty~diesei tricks have an Nox exhaust

emlssion rate of 20,9 grams/mile.

2. All post-1977 héavy—duty diesel trucks have the following
NOx exhaust emission. rates:

. Vehicle Age, Years .
1 2 3 4 5+

N, 8.1 19.0 19.9 20.8 20.9
(gm/mi ).
HC

| ——

Y100 an heavy-duty diesel trucks have a HC exhaust emission
. rate of 5.2 grams/mile.

. COo

——

gL All heavy-duty diesel trucks have a €O exhaust emission

ClibPD

rate of 28.7 grams/mile.

30
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WEIGHTED ANNUAL TRAVEL DISTRIBUTIONS
BY VEHICLE TYPE

The weighted annual travel (m ) dlstxnbutlons used in EMFAC3 o
were provided’ by the. ‘ARB's Em1351on Inventory Unlt, and are the
same as was used in EMFAC2. Tables 11 through 18 show the dis-—
tributions used in EMFAC3 for each vehicle type. Each distri-
bution reflects a smooth curve drawn through 1973 dlstributlons
calculated by the ARB. The dlstrlbutions shown in Tables 11
through 18 are used for all inventory years.-
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TABLE 11

 WEIGHTED ANNUAL TRAVEL
: ~ FOR
LIGHT-DUTY AUTOS (100%)

Nominal
Age - S .
- {Years) Model Year Distribution Factor (Mileage Weighted Each
| . (gggiiation Mileage)
0 n+l 0.0101
1 Inventory Year n : 0.1667
2 | a1 0.1755
3 n~2 ©0.1411°
4 :','pea 0.1183 ‘
5 n-4 . 0.0992
6 i-5 0.0851
7  n=6 0.0690
8 -1 o.0s2:1
9 " n-8 0.0357
'.;o ] : -~ n=9 0.0215
1 1o "~ 0.0060
12 . | N © me1l 0.0048
13 , n-12 ' 0.0039
14 o " n-13 | 0.0030
15" " n-14 0.0020
16 - | n-15 . 0.0009
31y © . n-16 0.0049
32
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TABLE 12

WEIGHTED ANNUAL TRAVEL FOR LIGHT-DUTY AUTOS

FPractionk/ ,
Average Age of Total Averageg/ (3) + 8367
Nominal at End of Vehicles Annual Fraction of
Age Inventory Year In Use Mileage (1) X (2) Vehicle Miles
(Years) (Years) _ (1) (2) (3) Travelled

0 .125 . 0035 24,208 84.7 0.0101
1 .75 .0794 17,564 1395.0 0.1667
2 1.75 -.1047 14,022 1468.0 0.1755
3 2.75 .1003 11,774 1181.0 0.1411
4 3.75 .0958 10,334 990.0 0.1183
5 4.75 . .0889 9,341 830.0 0.0992
6 5.75 .0838 8,492 712.0 0.0851
7 6.75 .0764 7,561 578.0 0.0690
8 7.75 .0679 6,418 436.0 0.0521
9 8.75 . 0595 5,025 299.0 0.0357
10 8.75 .0520 3,464 180.0 . 0.0215
11 10.75 .0439 1,140 50.0 0.0060
12 11.75 .0355 1.140 40.5 0.0048
13 12.75 | .0287 1,140 32.7 0.0039
14 . 13,75 0221 - 1,140 25.2 0.0030
15 ‘14.75 .0l46 1,140 16.6 0.0020
16 15.75 .0069 © 1,140 7.87 0.0009
>17 >16.75 .0360- 1,140 41.0 0.0049
Total 1.0000 8367.0 1.0000

1/ Internal ARB report "Total Number of Motor Vehicles in Use and
Distribution According to Model Year", Division of Implementation
and Enforcement, January, 1975.

2/ Based on ARB study of "Periodic Vehicle Inspection, Semi-aAnnual
Report 5" California Highway Patrol, December 5, 1972, and
April 12, 1973.
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ClibPDF

LIGHT-DUTY TRUCKS (100%)

TABLE

FOR

13-

WEIGHTED ANNUAL TRAVEL

www . fastio.com

34

iﬁNominal
- age L _

(Years) Model Year Distribution Factor

0 n+l 0.0106

1 Inventory feér n 0.i908

2 n-1 0.1861

3 n-2 0.1417

4 n-3 0.1129

5 n-4 0.0915

6 n-5 0.0790

7 n-6 0.0584"

8 n~7 0.0438

9 n-8 0.0304

10 } n-9 0.0178

11 n-10 0.0050

12 n-11 0.0044

13 n—-12 0.0037

14 n-13 0.0032

15 .n~14 0.0026

16 n-15 0.0021

>17 n-16 0.0159

(Mileage Weighted Each
Year)
(Population Mileage)
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TABLE 14

WEIGHTED ANNUAL TRAVEL FOR LIGHT-DUTY TRUCKS

Fractionl/
Average Age  of Total Average2/ (3) + BOle
Nominal At End Of Vehicles Annual _ N Fraction of
Age Inventory Year In Use Mileage (1) X {(2) Vehicle Miles
(Years) (Years) (1) (2) o {3) __Travelled

0 .125 .0035 24,208 84.7 0.0106
1 15 .0871 17,564 1530.0  0.1908
2 1.75 .1064 14,022 1492.0 0.1861
3 2.75 .0965 11,774 1136.0 0.1417
4 3.75 .0876 10,334 - 905.0 0.1129
5 4.75 : .0785 9,341 733.0 0.0915
6 5.75 .0746 8,492 634.0 0.0790
7 6.75 . ;0619 7,561 468.0 0.0584
8 7.75 .0547 6,418 351.0 0.0438
9 8.75 .0485 5,025 244.0 0.0304
10 .75 .0413 3,464 143.0 0.0178
11 10.75 .0353 1,140 40.2 0.0050
12 11.75 ©.0309 1,140 35.2 0.0044
13 12.75 .0260 1,140. 29.6 0.0037
14 13.75 | .0223 1,140 25.4 0.0032
15 14.75 | .0186 1,140 21.2 0.0026
16 15.75 .0148 1,140 16.9 0.002L
>17 , >16.75 .1116 1,140 127.0 0.0159
Total 1.0000 8016.0 1.0000

1/ Internal ARB report, "Total Numbexr of Motor Vehicles in Use and
Distribution According to Model Year", Division of Implementation
and. Enforcement, January, 1975.

2/ Based on ARB study of data, "Periodic Vehichle Inspection, Semi-Annual
Report 5", California Highway Patrol, December 5, 1972, and
April 12, 1973.
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TABLE§15

"WEIGHTED ANNUAL TRAVEL
FOR |
HEAVY-DUTY GAS TRUCKS (100%)

: “NOminal

‘(Yigis) Model Yéar Distribution Facﬁor (Miléage Weighted each
: ‘ Year)
(Population Mileage)
b . _ ' 3 n+1 0

1 Ihventory Year n "0.0552
2 0 n1 0.1102
3 a2 ©0.1007
4 ‘n-3 ~ 0.1007
5 : ‘ " n-4 0.0832
6 | n-5 0.0818
7 n-6 0.0613
8 R 0.0603
9 | " n-8 0.0507
10 " g 0.0481
1 " n-10 0.0329
12 . on-11 0.0303
13 12 0.0258
14 ' n-13 0.0219
15 ~ n-14 0.0180
16 . n-is . 0.0148
317 | d} n-16 0.1044
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TABLE 16

WEIGHTED ANNUAL TRAVEL FOR HEAVY-DUTY GAS TRUCKS

Fractionl/
Average Age of Total Averagegf (3) + 11820
Nominal At End Of Vehicles Annual Fraction of
Age Inventory Year In Use - Mileage (1) X {(2) Vehicle Miles
{Years) {(Years) (1) {(2) {(3) Travelled
0 0 .0000 0 0 0 |
1 .5 .0331 19,700 652 | . 0552
2 l.5. .0661 19,700 1,302 .1102
3 2.5 .0661 18,000 1,190 .1007
4 3.5 .0661 18,000 1,190 .1007
5 4.5 .0651 15,100 983 .0832
6 5.5 .0640 15,100 966 .0818
7 6.5 0630 11,500 725 .0613
8 7.5 .0620 11,500 713 .0603
9 8.5 ..0599 10,000 599 .0507
10 9.5 .0568 10,000 568 .0481
11 ©10.5 .0527 7,370 388 .0329
12 11.5 . 0486 7,370 358 .0303
13 12.5 .0413 7,370 304 .0258
14 13.5 .0351 7,370 . 259 .0219
15 14.5 .0289 7,370 213 .0180
16 15.5 .0238 7,370 175 .0148
>17 >16.5 .1674 7,370 1,234 .1044
Total 1.0000 11,820 1.0000

Internal ARB report "Total Number of Motor Vehicles in Use and
Distribution According to Model Year”, Division of Implementation
and Enforcement, January 15, 1975.

2/ Based on study of "1972 Census of Transportation, Truck Inventory
and Use Survey", U.S. Bureau of the Census, May,;1973.
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" WEIGHTED ANNUAL TRAVEL

HEAVY-DUTY DIESEL TRUCKS (100%)

TABLE 17

FOR

Nominal
Age
(Years) Model Year Distribution Factor
0 n+l 0
1 Inventory fear n 0.0763
2 | n-1 0.1495
3 n-2 0.1312
4 n-3 0.1242
5 n-4 0.0968
- 6 n->5 0.0897
7 n-o6 0.0627
8 ’ n-7 0.0564
9 n-8 0.0446
10 n-9 0.0391
11 n-10 0.0248
12 n~l1 0.0208
13 n-12 0.0173
14 n-13 0.0133
15 n~14 0.0092
16 n-15 0.0046
>17 n-16 0.0398

sl
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LTABLE 18

WEIGHTED ANNUAL TRAVEL FOR HEAVY-DUT
DIESEL TRUCKS :

Fractionl/ :
Average Age of Total. 'AverageE/ - (3) + 53,685
Nominal At End Of Vehicle Annual Fraction of
Age Inventory Year In Use Mileage (1) X (2) Vehicle Miles
(Years) (Years) (1) (2) (3) Travelled
o 0 .0000 0 0 0
1 .5 L0521 78,600 4,095 .0763
2 1.5 1021 78,600 7 8,025 - .1495
3 2.5 . .0978 72,000 7,042 L1312
4 3.5 0926 72,000 6,667 L1242
5 | 4.5 .08863 60,200 5,195 .0968
6 " 5.5 .0800 60,200 4,816 .0897
7 6.5 .0736 45,700 _ 3,364 .0627
8 7.5 .0663 45,700 3,030 .0564
9 8.5 .0600 39,900 2,394 L0446
10 9.5 ~ .0526 39,900 2,099 .0391
11 10.5 .0452 29,400 1,329 .0248
12 11.5 .0379 29,400 1,114 .0208
13 12.5 . .0316. 29,400 929 .0173
14 13.5 .0242 29,400 711 .0133
15 14.5 .01l68 29,400 494 .0092
16 15.5 .0084 29,400 247 .0046
>17 >16.5 .0726 29,400 2,134 .0398

Total 1.0000 53,685 i1.¢000

1/ Internal ARB report "Total Number of Motor Vehicles in Use and
Distribution According to Model Year", Division of Implementation
and Enforcement, January 15, 1975.

2/ Based on study of "1972 Census of Transportation, Truck Invehtory
and Use Survey", U.S. Bureau of the Census, May, 1973.
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" SPEED CORRECTION FACTORS

The speéd correctibn factors (Vips) used in EMFAC3 were taken
directly from Supplement 5 except as noted for the individual

vehicle types.

Tables 19 through 31 present the equations and methods for
calculationg speed correction factors. Tables 32 through 43

present the pre-calculated speed correction factors, vips'

vw.fastio.com
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TABLE 19
LIGHT-DUTY AUTO AND LIGHT-DUTY TRUCK

SPEED CORRECTION REGRESSION EQUATIONS
FOR CARBON MONOXIDE

_ (LA + B(S) ¥ c(s?)]

V.
ips
- 2
In vips = A + B(S) + C(8%)
Where: vi 5 = the speed correction factor the ith model
P year, pollutant (p), and speed (s),
In Vi‘s = the natural logarithm of the speed correction
P factor as it is used in Equation (1) to cal-
culate enpsth’
A,B & C are regressilon coeffilcients, and
) = average route speed in miles per hour. ‘
REGRESSION COEFFICIENTS
Model Year Vehicle A B c
Pre-1966 ’ 0.967 -6.07 x 10"2 5.78 x_lo"u'
1966-1967 0.981 -6.22 x 1072 6.19 x 1074
1968 1,047 -6.,52 x 1072 6.0L x 10-4
1969 1.259 -7.72 x 1072 6.60 x 10~"
1970 1.267  -7.72 x 107%  6.40 x 10~"
Post-19370 l.241 -7.52 x :1.0"2 6.09 x 10“”

The above equation should not be extended beyond the speed range
of 15 through 45 mph. For speed correction factors at low speeds,
5 and 10 mph, see the following, Table 20.

43

ClihPDF - www .fastio.com


http://www.fastio.com/

TABLE 20 \

LIGhT—DUTY AUTO AND LIGHT-DUTY TRUCK
LOW AVERAGE SPEED CORRECTION FACTORS
FOR CARBON MONOXIDE

ips
Model Year Vehicle & 5 mph 10 mph
Pre-1966 ' 2.72 1.57
1966-1967 1.79 1.00
1968 B 3.06 1.75
1969 : 3.57 1.86
1970 ' | 3.60 1.88
Post=1970 o 4.15 2.23

Fér convenience, interuediate values for vips, between 5 and 10 mph,
and 10 and 15 mph, have been interpolated with a best-fit equation
and are included in EMFAC3 data file. This provides vips values

for the entire speed range of 5 mph through 45 mph, the limits of
data.

4o
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TABLE 21 -
LIGHT-DUTY AUTO AND LIGHT-DUTY TRUCK

SPEED CORRECTION REGRESSION EQUATIONS
FOR EXHAUST HYDROCARBONS

. A+ B(S) + c(s%)]

ips
- ' 2
Ln Vips < A ¥ B(S) + C(8%)
Where: Vins = the speed correction factor for the ith model
p year, pollutant (p), and speed (s},
Ln_vi 5 = the natural logarithm of the speed correction
p factor as 1t is used in Equation (1) to cal-
culate enpsth’
AB & C are regression coefficlents and
S = average route speed in milles per hour.
REGRESSION COEFFICIENTS
Model Year Vehilcle A B _ C
Pre-1966 0.953 -6.00 x 10_2 5.81 x 10"4
1966-1967 0.957  -5.98 x 10~  5.63 x 10"
1968 1.070  -6.63 x 1072  5.98 x 10~"
1969 1.005 -6.27 % 10“2 5.80 x lO_u
1970 0.901  ~5.70 x 1072 5.59 x 10~*
Post-1970 0.943 ~5.92 x 1072 5.67 x 10~"

The above equation should not be extended beyond the speed range
of 15 through 45 mph., For speed correction factors at low speeds,
5 and 10 mph, see the following, Table 22,
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" TABLE 22

LIGHT-DUTY AUTO AND LIGHT-DUTY TRUCK
LOW AVERAGE SFEED CORRECTION FACTORS
- FOR EXHAUST HYDROCARBONS

, ; ips
Model Year :Vehicle 5 mph 10 mph
Pre-1966 o 2.50 1.45
1966-1967 1.87 1.12
1968 | 2.96 1.66
1969 - " | 2,95 1.65
1970 a - 2.51 1.51
POSt=1970 !@ | 2,75 1.63

For donvenience, ihtermediate values for vips’ between 5 and 10 mph,
and 10 and 15 mph, have been interpolated with a best-fit equation
“and are included in EMFAC3 data file. This provides Vips values

for the entire speed range of 5 mph through 45 mph, the limits of
data. '

4y
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TABLE 23

LIGHT-DUTY AUTO AND LIGHT—DUTY.TRUCK SPEED CORRECTION
REGRESSION EQUATIONS FOR NITROGEN OXIDES

Vips = A + B3
Where: Vi s = the speed correction factor for the ith
P model year, pollutant (p), and speed (),
as it is used in Equation (1) to calculate
enpsth’
A& DB are regression coefficients, and
S = average route speed in miles per hour.
REGRESSION COEFFICIENTS
Model Year Vehicle A | B
Pre-=1966 - 0.808 0.980 x 10~%
1966-1967 0.844 0.798 x 10”2
1968. | 0.888 0.569 x 1072
1969 0.915 0.432 x 1072
1970 0.843 0.798 x 1072
Post=1970 0.843 0.804 x 10”2

The above equation should not be extended beyond the speed range
of 15 through 45 mph. For speed correction factors at low speeds,
5 and 10 mph, see the following, Table 2U4.

45"
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TABLE 24

LIGHT-DUTY AUTO AND LIGHT-DUTY TRUCK
LOW AVERAGE SPEED CORRECTION FACTORS
e FOR NITROGEN OXIDES

Vips
Model Year Vehicle | 5 mph 10 mph
Pre-1966 o 1.08 1.03
1966-1967 . 1.16 | 1.09
1968 | ‘ 1.04 1.00
) 1969 . 1.08 | 1.05
& 1970 . ; | 1.13 1.05

PoSt=~1970 - 1.15 : 1.03

For convenience; intermediate values Ffor Vipge Petween 5 and 10 mph,
and 10 and 15 mph, have been interpolated with a best-fit equation
and are included in EMFAC3 data file. This provides vips values

for the entire speed range of 5 mph through 45 mph, the limits of
. data- V ’ L.
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TABLE 25
HEAVY~DUTY GASOLINE TRUCK

SPEED CORRECTION REGRESSION EQUATIONS
FOR CARBON MONOXIDE

LA + B(S) + c(s%)]

ips
Ln v = A + B(S) + C(82)
ips . :
Where: Vi o = the speed correction factor for the 1th
P model year, pollutant (p), and speed (s),
Ln v, . = the natural logarithm of the speed correction
P factor as 1t is used in Equation (1) to cal-
culate enpsth’
A/B & C are regression coefficients, and
S = average route speed in miles per hour.
REGRESSION COEFFICIENTS
Model Year Truck - A B C
Pre-1970 ' 0.967 ~6.07 x 1072  5.78 x 107"
Post-1969 1.047 -6.52 x 10_2 4

6.0L x 10~

The above equation should not be extended beyond the speed range
of 15 through 45 mph. For speed correction factors at low speeds,
5 mph and 10 mph, see the following, Table 26.

k7
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st

¥ TABLE 26

_ ' HEAVY-DUTY GASOLINE TRUCK
LOW ‘AVERAGE SPEED CORRECTION FACTORS
- FOR CARBON MONOXIDE

R . ips

Model Year Truck : ‘ 5 mph 10 mph

. Pre-1970 . | 2,72 1.57
Post-1969 ', 3.06 1.75

 For convénience, intermediate values for v, ., between 5 and

10 mph, and 10 and' 15 mph, have been interpolated with a best-
fit}equation andlgre included in EMFAC3 data file. Thils provides
vips'valugs for téé}entire speed range of 5 mph through 45 mph,
',fthe'limits of datg@
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- TABLE 27
HEAVY-DUTY GASOLINE TRUCK

SPEED CORRECTION REGRESSION EQUATIONS
FOR EXHAUST HYDROCARBONS

'e[A + B(S) + c(32)]

v, =
ips
In v, = A + B(S) + c(8%)
ips :
Where: Viog = the speed correction factor for the ith
: p _ model year, pollutant (p), and speed (s),
In ins = the natural logarithm of the speed correction
‘ p factor as it is used in Equation (1) to cal-
culate enpsth’ | | :
A,B & C are regression coefficlents, and
S = average route speed in miles per hour.
REGRESSION COEFFICIENTS
Model Year Truck A B c
Pre-1970 0.953 ~6.00 x 1072 5,81 x 107"
Post~1969 1.070 ~6.63 x 1072  5.98 X 1074

The above equation should not be extended beyond the speed range
of 15 through 45 mph. For speed correction factors at low speeds,
5 mph and 10 mph, see the following, Table 28.
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TABLE 28

' HEAVY-DUTY GASOLINE TRUCK
LOW ‘AVERAGE SPEED' CORRECTION FACTORS
' FOR EXHAUST HYDROCARBONS

‘ _vips
Model Year Truck . : 5 mph 10 mph
Pre-1970 ’ 2.50 1.45
Post-1969 . 2.96 . 1.66
" For convenlence, 1ntermed1ate values. for vlps’ béetween 5 dand

10 mph, and’ 10 and 15 mph, have been interpolated with a best-
fit eguation and are included in EMFAC3 data flle. This provides

1pS values for the entire speed range of 5 mph through 45 mph,
the limits of data.
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TABLE 29

HEAVY-DUTY GASOLINE TRUCK
SPEED CORRECTION REGRESSION EQUATIONS
FOR NITROGEN OXIDES

Vips = A + B(S)

A .
o th
Where: V. = the speed correction factor for the i

1p$ model year, pollutant (p),and gpeed (s),
as it is used in Equation (1) to calculate -

enspth’
A& B are regression coefficlents, and
S = agverage route speed in miles per hour.

REGRESSION COEFFICIENTS

Model Year Truck A B
Pre-1970 0.808 0.980 x 1072
Post-1969 : 0.888 0.569 x 102

The above equation should not be extended beyond the speed range
of 15 through 45 mph. For speed. correction factors at low speeds,
5 mph and 10 mph, see the following, Table 30.
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TABLE 30

HEAVY—DUTY GASOLINE TRUCK
LOW AVERAGE SPEED CORRECTION FACTORS
FOR NITROGEN OXIDES

' V.
- . ips
'“ Model Year Truck 5 mph 10 mph
Pre-~1970 3 1.08 1.03
Post~1969 o 1.04 1.00
Fér convenience, 1ntermed1ate values for les’ between 5 and

10 mph, and 10 and 15 mph, have been interpolated with a best-
it equation and are included in EMFAC3 data file. This provides
1ps values for the' entire Speed range of 5 mph through 45 mph,
the 1limits of data.
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HEAVY-DUTY DIESEL TRUCK
' SPEED CORRECTION EQUATIONS

The speed correction factor Vips’ cén be calculated using data
below. "Table 31 below lists heavy-duty dlesel €O, HC, and NOK
exhaust emlssion factors in grams per minute for, idle mode, .
an urban transient mode with average speed of 18 mph, and an%
over-the-road mode with an average speed of approximately '

60 mph. Even though the units used are grams/minute instead

of grams/mile, it is of no consequence since vipS is unitless.

For average speeds less than 18 mph, the equation for the speed
correction factors is:

Urban + (i% ~1) Idle
vips = Urban

where: S, is the average speed in mph, and the urban
and idle values in grams/minute are obtailned
from Table 31.

For average speeds above 18 mph, the equation for the speed
correction factors is: '

%%§ [ (60-3S)Urban + (8-18) Over the Roadl]

ips Urban

-

where: S, 1s the average speed in mph, and the urban and
| over-the~road values in grams/minute are obtalned

from Table 31. Emission factors for heavy-duty
diesel trucks assume all operation to be under
warmed-up operating conditions. Témperature
correction factors, therefore, are not included
because ambient temperature has minimal effect on
warmed-up operation.
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TABLE 31

.EMISSION FACTORS FOR HEAVY-DUTY DIESEL TRUCKS
UNDER DIFFERENT OPERATING CONDITIONS

Emission Factors, Gram/Minute

Urban Over-The~-Road
Pollutant Idle (18 mph) {60 mph)
Carbon Monoxide T 0.60 8.61 5.40
ﬁydrocarbons 0.32 1.38 2.25
Nitrogen Oxides 41.03 6.27 28.3

(NOX as NOE)'
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| TABLE 32 L
SPEED CORRECTION FACTORS FOR LIGHT-DUTY AUTOS & LIGHT-DUTY TRUCKS
FOR LOW ELEVATION

PRE-~1966 MODEL YEARS

SPEED HE ‘ co NO X
5 2,488 2.718 1.084
6 2.158 2+33R 1.072
7 1.922 2.067 . 1.059
8 1.745 1.863 1,047
9 1,607 1.705 1.035

10 1.497 = 1.578 1.022
11 1.407 1.475 1.009
12 1.332 1.389 <997
13 : 1.268 1.315 « 984
14 1.214 1.253 « 972
i5 : 1.202 1.205. 2 955
i6 1.152 1.15C 2965
17 1.106 1.108 . 975
18 - 1.063 1.064 954
19 1.023 1.023 « 908
20 « 986 «9RY 1,004
21 «950 <949 1.614
2 : «91R «915 1,024
23 | +RAT «8FYy . 1.033%
24 «859 « 855 1,043
25 «B32 «A2R 1.053
26 - 807 802 1,083
27 . « TRL TR 1.073
28 e 762 756 . 1.082
29 . THZ «TE6 . 1.0092
30 : C « 723 716 1.102
31 « 706 2698 . 1.112
32 « 689 681 1.122
33 « 674 e BHOR 1.131
34 2660 «651 1.142
35 647 638 1.151
36  +635 626 1.161
3? »624 o .61’4‘ 1.171
38 o614 «604 1.180
39 : - +60% « 594 1.190
40 « 596 « 585 1.20C
41 » 5883 57T 1.210
42 «582 570 1.220
43 ' «575 «563 1.229
Yy 570 +«557 1.239
us 565 552 1.249
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TABLE 33

SPEED CORRECTION FACTORS FOR LIGHT-DUTY AUTOS & LIGHT-DUTY TRUCKS
; FOR LOW ELEVATION
1966 MODEL YEAR

SPEED HC co NOX
5 1.831 1.735 1.169
6 l.6u6 1.562 1.149
7 1.513 1.439 1.130
9 1.337 1.274  1.091

1c . - 1.275 1.216 1,071
11 1.224 1.169 1.051
12 1.1R2 1.130 1.032
13 l1.146 1.096 1,012
1"" N lollﬁ . 1.068 .903
15 , 1.205 1.206 « 364
16 T 141565 1,154 972
17 1l.109 1.108 .980
18 1,065 1.064 L9RF
19 i 1.024 1.023 «996
20 - ¢ 286 « 985 1.0C4
21 +951 949 1.012
22 « 917 « 916 1.02C
23 « 886 +ACS 1.028
24 . - «857 « 856 1.036
25 ' «830 + 829 1.043
26 +805 + 804 1.051
27 « 781 « 781 1.059
28 «759° « 759 1.067
' 29 ‘ « 738 « 739 1.075
- 3 <719 .720 1.083
32 : «68Y4 «687 1.09%
33 <668 672 1,107
34 _ «654 «£58 1.1:5
35 640 646 1,123
36 « 627 634 1.131
37  L6l6 e 623 1.139
38 ' « 605 «613 1.147
3 595 605 1.15%
41 ' « 578 « 589 1,171
42 «570 «583 1.179
83 564 «ST7 1.18R7
44 « 558 «D73 1.195

45,552 +569 1.203
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TABLE 34

SPEED CORRECTION FACTORS FOR LIGHT-DUTY AUTOS & LIGHT-DUTY TRUCKS
FOR LOW ELEVATION
1967 MODEL YEAR

SPEED . He Co NOX
5 1.831 1.735 . 1.169
6 1.646 1.562 1.149
7 1.513 1.439 1.130
8 lelll 1.346 1,120
9 1.337 1.274 1.091
10 1.275 1.2186 i.071
i1 1.224 1.169 1.051
12 1.182 1.130 1.032
13 - 1.146 1.096 1.012
14 1.1216 1.068 « 993
i5 1.205 1.206 « 964
16 1155 1,185 «972
i7 1.109 1,108 « 980
i8 1.065 1.064 «5AS
19 1.024 1.023 396
20 + 986 985 1.004
23 + 951 - o940 1.012
2 «917" 216 1.020
23 86 « RES 1.028
24 857 + 856 1,036
25 «830 « 829 1.043
26 - 805 « 804 1,051
27 781 781 1.059
28 2759 « 799 1.067
29 « 738 « 739 1.075
30 «719 « 720 1,083
31 «701 « 703 1.091
32 - +684 687 1,092
33 0668 n672 10 107
3u « 654 658 1.115
35 . .640 e6le 1.123
36 e 627 <634 1.131
37 « 616 « 623 1,139
38 <605 613 1,147
39 ¢ 595 « 605 1.15%
49 e 586 0 597 1,163
sl +578 <589 1.171
42 « 570 + 283 1.179
43 564 e 5TY 1.187
44 « 538 0373 1,195
45 ) « 552 569 1.203
57
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TABLE 35

SPEED CORRECTION FACTORS FOR LIGHT-DUTY AUTOS & LIGHT-DUTY TRUCKS
: FOR LOW ELEVATION
1968 MODEL YEAR

SPEED HC 10] NOX
5 2.960 3.070 1.038
6 2.528 2.616 1,031
7 ‘ - 2+219 2293 1.024
8 1.988 2.050 1.017
9 1.808 1.861 1,011

10 1.664 1.710 1.054
11 1.546 1.3586 . 9T
12 ' l.4u8 1.483 « 9721
13 1.365 1.396 « 984
14 1.294, 1,321 977
15 : 1.234 1.227 «973
16 " 1.176 1,171 « 979
17 1.123 1.1'9 « 985
18 g 1.073 1.070 « 900
19 - 1.027 1.025 °« 9%H
20 -« 983 « 984 1.052
21 .43 -1 1.007
22 ‘ + 906 + 208 1.013
23 w « 871 «874 1.019
24 . « 838 « 842 1.025
25 +808 «813 1,030
26 « 779 + 785 1.036
27 ﬁ « 753 « 759 1.042
28 o « 728 « 735 1.047
29 - « 705 « 713 1.053
30 o 683 + 692 1.859
31 «BEI T 4673 1.064
32 c6U5 <654 1.070
33 g « 627 «638 1.076
34 . o611 « 6522 1.081
35 + D96 607 1.0R87
36 «HR2 T «99Y4 1.093
37 +» 569 « 581 1.09¢
38 « 357 « 570 1.104
39 « 545 « 359 1.130
41 «526 « 540 1.121
42 «217 «532 1,127
43 «509 « 524 1.133
4y ‘ «502 « 518 1.138
45 « 495 «512 1.144
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TABLE 36
SPEED CORRECTION FACTORS FOR LIGHT-DUTY AUTOS & LIGHT-DUTY TRUCKS

FOR LOW ELEVATION
1969 MODEL YEAR

SPEFD HC cao NOX

5 2950 3.571 1.087
6 24516 - J.0n0 1.077 : Cq
7 2.207 2,592  1.067 ' '
8 1,974 = 2.286 1,057
9 1,794 2,047 1,047
10 1.649 1.857 1.037 ' ¢
11 1.531 1,701 1,027
12 1.432 1.571 1,017
13 ' 1.349 1.461 1.007
1“ 1027?= 1367 « 997
15 1.215 1.283 2980 |
16 1.162 1.213 « 984
17 1.13i3 1.147 =+ 985
18 1.06¢ 1.087 « 993
19 1.023 1.031 + 937
20 + 983 «979 1.001
21 « 946 « 931 1.006
22 «911 «887 1.010
23 878 CRLE 1,014
24 «. 847 « 808 1,019
25 «819 o772 1.023
26 s 792 « 739 1.027
27 767 . « 709 1.032
28 o ThY <680 1.036
29 $722 «654 1,040
30 ' 0702 .629 100"45
31 683 607 1.049
32 : +6E5 + 585 1.053
33 T 649 e S6A 1.058
34 « 634 o SUT i.062
35 ~ .619 . +530 1.06%
36 : «606 «514 1,071
37 » 394 + 500 1.075
38 583 ey 1,079
39 « 572 473 1.0R3
40 «563 H62 1.081
41 « 554 <451 i.0092
42 e S46 2441 1.096
n3 « 539 U432 1,101
Ly «532 423 1.105
45 «526 «415 1,109
59

ClihPDF - www .fastio.com


http://www.fastio.com/

SPEED CORRECTION FACTORS FOR LIGHT-DUTY AUTOS & LIGHT
FOR LOW ELEVATION
1970 MODEL YEAR

ClibPD W fEIS-l\O com

SPEED

TABLE 37

HC

2.5097
2.,178
1,941
1.763
1.625
1.515v
1.425
1349
1.286
1.231:

1,187V
t.141
1,098
1.058
1.020
«9R5
<952
.921
«892
+865
« 840
.816
« 704
« 774
. 754
<736
. 720
. 708
« 690
« 677
«6RY
«653
642
e 633
624
.616
<609
«602
<597
+592
<587

Co

3.603
3.026
2.614
2,305
2.064
1.872
1.714
1.583
1.472
1.377

1.28"
1.2186
1.150
l.0A4R

1.032

60

« 972
« Q31
+ 895
« 805
« 769
» 735
« 704
.675
« 648
2623
« 604
« 378
« 358
« 539
« 322
«505
+U490
U476
-« U463
e 451
« 439
429
« 419
«410
<402

S

NOX

1.132
1.125
1.098
1.081
1.065
1.048
1.031
1.015

« 948

+ 981

« 263

«371

« 979

« 287

« 995
1.073
1.01°
l.819
1.027
1.035
1.043
1.050
1.088
1.06{)
1.074
1.08R2
1.099
1 .098
1.106

l.1%y

1.122
1.130
1.138
1l.146
1.154
1el162
1.170
1.178
1.186
l.194
1.202

-DUTY TRUCKS
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TABLE 38
SPEED CORRECTION FACTORS FOR LIGHT-DUTY AUTOS & LIGHT-DUTY TRUCKS

FOR LOW ELEVATION
POST-1970 MODEL YEARS

SPEED HC co NO X

5 24756 4.185 . 1.141
6 24372 JURE 1122
7 2,098 2,987 1.104
a8 1.892 2613 1,085
9 1.732 2.322 - 1.067
10 1.604 2,089 1.048
11 7 1499 1.898 1.029
iz 1.412 - 1,739 1.011
13 . 1.338 1.605 392
1y 1.274 1.490 « 974
15 1.20C 1.284 « 964
16 1.151 1.214 «972
17 1.106 1.149 « 9R0
i9 1,023 1.032 « 996
20 « 986 © «9AR1 1.004
21 « 951 « 933 1,012
22 , «910Q + 8RN 1.020
23 «8R5 - 847 1.028
. 24 : « 860 «808 1.036
- 25  .833 $772 1.044
26 808 « 739 1,082
27 785 «+ 708 1.069
28 2 763 «679 1.068
29 «TH3 . « 652 1.076
30 2 724 « 627 1.084
31 ~ « 707 « 604 1.092
32 +690 «582 . 1.100
33 «675 561 " 1l.108
34 : 661 «542 1.1.6
35 +« 648 +525 1.124
36 2635 « 508 1.132
37 +624 + 493 1.140
38 o614 2478 1.149
39 «604 «465 1.157
40 596 +453 1.165
41 « 580 ety 1.173
42 581 « 430 1,181
43 «575 + 420 1.189
4y 569 o1l 1.197
45 « 564 «403 . 1.205
61
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TABLE 39

SPEED CORRECTION FACTORS FOR HEAVY-DUTY GAS TRUCKS
FOR LOW ELEVATION
PRE-1970 MODEL YEARS

SPEED _HC €O, . ONOX

5 2.488 2.718 1.084
6 2.158 2338 1.072
T 0 1,922 - 2.067 1.059
-8 1.745 " 1.863 1.047
9 1 1. 14607 '1.705 1,035
10 . - ¢ 1.497 1.578 1.022
11 1.407 ©  1.475 1,009
12 1,332 1.389 .07
13 o 14268 1,315 « 984
14 0 1.214 1.253 « 972
15 1.202 1.205 « 955
1e - 1.182 1,155 « 965
17 . 1.1086 1.108 «975
18 . 1.063 1.064 <984
i9 1.023 1,023 « 99U
20 « 98A « 384 1,004
21 « 950 « 349 1.014
22 : .918 «915 1.024
23 «887 884 1,033
24 ‘ «859 «A5E 1.043
25 «832 « 828 1.053
26 . «B07T 802 1.063
28 « 762 + 756 1.082
29 742 « 736 1.092
30 723 « 716 1.102
31 « 706 +«6598 1.1:2
32 4689 681 1.122
33 : . «674 « H5H 1.131
34 +660 .651 . l.isl
35 - =~ «647 +638 1.151
37 624 610 1.171
38 _ «614 «6H04 1.180
39 605 .594 1.190
40 +596 « 385 1.207
41 « 588 «S77 1.210
42 «582 « B70 1.220
43 - «575 «563 1.229
qao « 570 937 1.239

45 . «565 ™~ 552 1.249
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TABLE 40

SPEED CORRECTION FACTORS FOR HEAVY-DUTY GAS TRUCKS
FOR LOW ELEVATION
POST-~1963 MODEL YEARS

SPEED HC ¢o NOX
S 2.960 J«070 1.038
& 2.528 2.616 1.031
7 2.219 2.293 1.024
9 1.808 1,861 1,011
11 1.546 1.586 « D97
12 1.448 1.483 - 91
13 1,365 1,396 « 284
14 1.294 1.321 « 377
15 1.234 1.227 .973 _
16 1.176 1.171 979 o
17 14123 1,119 4985 v
i8 1.073 1.070 + 930 4
19 1.027 1.025 + 356
20 4983 984 1.002
21 . 943 + 904 1.007
22 + 906 - 4908 1.013
23 o871 874 1.019
24 « 838 e 842 1.025
- 25 « 808 o813 1,038
26 - e 779 + 785 1,036
27 « 753 « 759 1.042
28 «728 e 735 1.047
29 + 705 2713 1.053
30 «683 2692 1.059
51 n6€‘l3 0673 10064
32 « 645 « 654 1.070
33 .« 627 638 1.076
34 . #6611 622 1.081
35 =596 - 607 1.087
36 T «582 « 594 1,093
37 + 569 + 581 1,090
38 « 307 - #5570 1.104
39 e 545 « 559 1.1:0
&0 «e535 . 549 1.116
41 526 .+ 540 1.121
42 T D17 «532 1.127
43 +509 .+ 524 - 1133
4y : o202 «518 - 14138
45 - + 495 - 512 leify
63
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'TABLE 41

SPEED CORRECTION FACTORS FOR HEAVY-DUTY DIESEL TRUCKS
FOR LOW ELEVATION

ALL YEARS
SPEED HC co NOX
5.0 "1.603 1,193 - 1.427
: 6.0 1.464 . lolq'g 1‘329 —
8,0 1.290 1,093 1.205
9.0 1.232 1.074 1.164
10,0 “1.186 1.059 1.131
11,0 "1.148 1.047 1.105
12,0 1,116 1.037 1.082
13,0 1,089 1.029 1.063
14,0 . 14066 1.021 1.047
15.0 1.046 1.015 1,033
16.0 1,029 1.0n9 1.021
17.0 1.014 1.004 1.010
i8.0 1.009 1.02¢C 1,06
19.0 T .962 <939 1.027
21.0 « 896 + 834 - 1,072
22,0 867 . 789 1.092
23.0 «841 « 748 1,1:0
24,0 <818 710 1.126
25.0 « 796 «675 1.142
26.0 775 +OUD 1.156
27.0 « 757 oH13 1.169
‘2840 + 739 +586 1.181
29,0 .723 .560 1.192
30.0 o .708 536 1.202
31.0 T 694 +«514 1.212
3240 ' «681 «493 1,221
33.0 . «+668 473 1.230
34.0 b 4657 o 454 1.238
35.0 .66 437 1.246
360 © 4635 420 1.253
37.0 . 625 p 400G 1.260
38.0 616 .390 1.266
39.0 «607 « 376 1.272
40.0 L8599 4362 1.278
41,0 T #9591 o249 1,284
43.0 . «D576 « 326 1.294
45.0 T 562 « 308 1.303
- .
6l
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TEMPERATURE 'ADJUSTMENT FACTORS
HOT/COLD VEHICLE OPERATION ADJUSTMENT FACTORS

The ambient temperature adjustment factor (zipt), and the hot/
cold vehilcle operation adjustment factors (riptw—noncatalyst)
and (ripth—catalyst) wergltaken directly from Supplement 5
except as noted for 1976-?7”1ight-duty trucks.

Emission factors for the véfiq@s motor vehléle types are based
on data from the standard=Fe&eral test which is assumed to be

at 75°F. With the use of the temperature adjustment factors

and the hot/cold start—upapgéfétion adJustment factors, emission
factors can be corrected for the existing amblent temperatures
between 20°F and 80°F. For %eﬁﬁeratures outside this range,

use the appropriate endpoiﬁh,cérrection factor.

' 65
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TABLE 42

LIGHT-DUTY AUTO AND LIGHT-DUTY TRUCK¥#¥
TEMPERATURE ADJUSTMENT FACTORS
AND
HOT/COLD VEHICLE OPERATION CORRECTION FACTORS

¥20°F to 80°F
' Equations for Equations for
Pollutant Temperature Hot/cold vehicle operation
and controls Adjustment Correction factors
Factor, (z. )ab
> ipt” g(t%) £(t)
Carbon monoxide
Noncatalyst -0.01L27¢t + 1.95 - 0.0045¢ + 0.02
Catalyst -0.0743t + 6.58 e0.035t - 5.24 e0.0BGt - 4.1k
Hydrocarbons
Nonecatlyst -0.0113t + 1.81 - 0.0079t + 0.03
Catalyst ’ -0.0304t + 3.25 0.0018¢t + 0.0095 0.0050t - 0.0409
Nitrogen oxides o
Noncatalyst ~0.0046t + 1.36 - -0.0068t + 1.64
Catalyst -0.0060t + 1.52 | ~0.0010t + 0.858 0.0010t + 0.835

aTemperature (t) is expressed in °F. In order to'apply the above
equations, °C must first be converted to °F (F=9/5C + 32).
Similarly °Kelvin (K) must be converted to °F (F=9/5(K-273.16) + 32).

'bThe equation for Ziﬁt enable the correction of FTP emmision factors
for ambient temperature. The equation for f(t) and g(t) are given

and are used in the ‘calculation of riptw' If the variable riptw is
used, Zipt must be use@ also.
- ‘where: 2. = the temperature adjustment factor for the ith model

1pt year vehicles for pollutant (p) and ambient temperature

(t). (Applied to light-duty autes and light-duty trucks
only.)

“Heavy-duty gas and heavy-duty diesel use 1.0

¥Note: for temp <20°F use 20°F
for temp >80°F use 80°F

¥¥Note: Catalyst temperature and hot/c¢old operation adjustment factors
applied to all post-1974 light-duty autos., 1975 light-duty
trucks are noncatalyst. 1976 and 1977 light-duty trucks have
weighted, temperature and hot/cold adjustment factors with
catalyst functions accounting for 2/3, and noncatalyst functions
1/3. All post-=1977 light-duty trucks use catalyst functions.

66
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LIGHT-DUTY. AUTO AND LIGHT-DUTY TRUCK*#H
HOT/COLD VEHICLE. OPERATION ADJUSTMENT FACTORS
QUIMETS 20°F TG 80°F)

For catalyst vehicles, emissions during the hot start phase of
operation (vehlcles start-up after a short-less then 1 hour -
engine-off period) are greater than vehicle emissions during the
hot stabilized phase., Therefore, the adjustment factor is a
function of the percentage of cold'operation, the percentage

Of hot start operation, and the ambient temperature (t).

' " '§.100—Wlf§_t ¥ - _
riptw - 20 + 80 T(E) < Noncatalyst

= W+t x £{t) + 00~W—-X t
“iptwx T T 20 F 27 T(E) 53 g(t Catalyst

where: o
(noncatalyst/catalyst) the hot/cold vehicle
operation adjustment factor for the 1°0 model
year vehleles for pollutant (p), ambilent tempera-
ture (t), percentage cold start operation (w),
and percentage hot start operation (x}). (Applied

to light-duty autos and light-duty trucks only.)

T1ptw Tiptux =

W = % cold start

X = % hot start

t = ambient temp¥°F

For £(t) and g(t) see Table 42 for hot/cold vehlcle

operation correction factors.

67
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Y

'“Heavy—duty gas and ﬁéavy—duty'diesel use 1.0. -

¥ Note: for temp <20°F use 20°F
for temp >80°F use 80°F

¥% Note: Cétalyst temperature and hot/cold operation adjustment
factors applied to all post-19T74 light-duty autos.
1975 light-duty trucks are noncatalyst. 1976 and 1977
light-duty trucks have weighted, temperature and hot/
cold adjustment factors with catalyst functions
accounting for 2/3 and noneatalyst functions 1/3.
A1l post-1977 light-duty trucks use catalyst functions.
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 CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSION RATES

The crankcase and evaporative hydrocarbon emission rates were
taken directly from Supplement 5.

69
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TABLE 43

.
CRANKCASE AND EVAPORATIVE HYDROCARBON EMISSION RATES
- AP-42, SUPP 5
'g/mi
Light-Duty Auéo | Lighﬁ;Du£y Truck Heavy-Duty Gas Trucks

Model LDA LDA LDT LDT HDG HDG

Year cC Evap. CC Evap. cC Evap.
<1960 4.1 2.53 4.6 3.6 5.7 5.8
© 61 0.8 2.53 2.4 3.6 5.7 5.8
" 62 0.8 2,53 2.4 3.6 . 5.7 5.8
63 0.8 2:53 2.4 3.6 5.7 5.8
64 0 2.53 0 3.6 0 5.8
65 0 2.53 0 3.6 0o | 5.8
;‘“*.;66 0 2353‘ 0 3.6 0 5.8
“g7 0 2.53 0 3.6 0 5.8
. 68 0 2553 0 3.6 0 5.8
69 0 2.53 0 3.6 0 5.8
70 0 1.78 0 3.1 0 5.8
71 0 1.78 0 3.1 0 5.8
72 0 1.76 0 3.1 0 5.8
73 0 1.76 0 3.1 0 5.8
74 0 1.76 0 3.1 0 5.8
s 0 1.76 0 3.1 0 5.8
76 0 1.76 0 3.1 0 5.8
77 0 1.76 0 3.1 0 5.8
78 0 1.76 0 3.1 0 5.8
79 0 1;76 0 3.1 0 5.8
579 0 0.5 0 0.5 0 5.8

* Supp 5 D.1-26 D.1-27 D.2-15 D.2-15 D.4-14 D.4-14

Table . :

Note: Not applicable to heavy—duty‘diesel trucks,
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HYDROCARBON REACTIVITY FACTORS

The hydrocarbon reactivity factors were developed by the California
Air Resources. Board (g) and are presenfed here to represent the
percentage of total hydrocarbons that have moderate to high re-
activity. Reactivity is defined as follows:

Class I: low reactivity organic compounds ylelding little,
if any, ozone under urban conditions.
o
Class 1i1l: moderate reactivity organic compounds which give an
intermediate yleld of ozone within
the first day of solar irradiation.

Class III: high reactivity organic compounds which give very
high yields of ozone with a few

hours of irradiation.
Trijonis and Arledge (6) offer the following commenta:

Organic emission reactivity refers to the potential of an organic
to participate in atmospheric reactions which result in photo-
chemical smog. The particular smog symptom of interest here 1is
photochemical oxidant for which a short-term National Ambient "Alr
Quality Standard has been established. Oxlidant producing potential
as known to vary widely among specific organic compounds. This
variation is significant because 1t introduces the option of
selective organic emission control as a possibly advantageous
alternative to the less flexible approach of indiscriminate control.
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TABLE 44

AIR RESQURCES BOARD

REACTIVITY CLASSIFICATION OF ORGANIC COMPOUNDS

Class 1
{Low Reactivity)

C‘-Cz Paraffins
Acetylene

Benzene
Benzaldehyde
Acetone

Methanol

Tert-alkyl alcohols -
Phenyl acelate
Methyl henzoate
Ethyl Amines
Dimethy] formamide

Perhalogenated
Hydrocarbons

Partially halogenated
paraffins ‘

Phthalic Anhydride:'“
Phthalic Acids**
Acetonitrile*

Acetic Acid
Aromatic Amines
Hydroxyl Amines
Naphthalene*
Chlorobenzenes*
Nitrobenzenes*’
Phenol*

Class I
(Moderate Reactiyity)

Mono-tert-alkyl-benzenes
Cyclic Ketones

Alkyl acetates
2-Nitropropane

C,+ Paraffins
Cycloparaffins

n-alkyl Ketones
N-methyl pyrrolidone
N,N-dimethyl acetamide
Alky! Phenols*

Methy! phthalates**

ClibPDE - wivw fastio.com

Class 11T
{High Reactivity)

All other aromatic hydro-
carbons

All Olefinic hydrocarbons
(including partially halo-
genated)

Aliphatic aidehydes
Branched aikyl Ketones
Cellosolve acetate
Unsaturated Ketones

Primary & secondary C,+
alcohols

Diacetone alcohol

Ethers

Cellosolves

Glycolg*

C,+ Alkyl phihalates**

Other Esterg** ’

Alcohol Amines**

€3+ Organic acids + di acid**
€3+ di acid anhydridag**

Formin**
{Hexe methylene-tetramine)

Terpenic hydrocarbon
Olefin oxides**

+

*Reactivity data are either non-existent or inconclusive, but conclusive dats from
similar compounds are available; therefore, tating 1s uncertain but reasonable.

**Reactivity dats are uncertain,

SOURCE: [52]
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‘TABLE 45
HYDROCARBON REACTIVITY FACTORS

GASOLINE-POWERED VEHICLES
(LDA, LDT, and HDG)

Reactivity Factor

(Weight fractlon of total
organic gases that are
reactive)

Emission Source

Exhaust - .887
- Evaporative E .965
Crankcase S .928

DIESEL~POWERED VEHICLES

- -(HDD)
‘ Reactivlity Fabtor
{(Weight fraction of total
organlc gases that are
reactive)
Emission Source
Exhaust L97h

Note: For reactivity Pactors listed, no distinction 1s
made between catalytic and noncatalytic vehicles
since insufficient data exists to warrant such.

Source: (5)
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EMFAC3 USER'S INSTRUCTIONS

EMFAC3 1is resident on Teale Data Center's IBM 370/168 as an

interactive FORTRAN program. The program is identified as

'PIA.EMFAC3.INTERAC.CLIST®' on the Time Sharing Option (TS0)

system. A BASIC version is avallable for use on Caltran's

TENET system. The TENET program can be accessed by the basic
" mode command LINK "5;LAB;EMFAC".

Both of these interactive programs are nearly identical in
input and output formats. Each question appearing at the

terminal is discussed below:

(1) JOB TITLE = 2

Any title can be typed in for a run. It will appear at
the top of each page of output.

(2) OUTPUT OPTIONS: ENTER 1 FOR COMPOSIT FACTORS ONLY OR
ENTER 2 FOR MORE DETAILED FACTORS?

- The format for option 1 is seen on page 79. The option 2 output
is on page 81.

(3) PERCENT OF HDV;THAT ARE DIESEL POWERED.
" ENTER 10 FOR VEHICLE WEIGHTED STATE AVERAGE OR
ENTER 33 FOR MILEAGE WEIGHTED STATE AVERAGE?

Any desired pefcentage between 0~100 can be input. If the
output emission factor is to be applied to vehicle miles
travelled (VMT) in an area, then 33% should be used. Even
though diesels comprise only 10% of the total number of
HDVs, they drive 33% of the total mileage driven by HDVs.

ClibPDFE " v fastio.com


http://www.fastio.com/

ClibhPDF -

(4)

(5)

(6)

PERCENT OF LDV THAT ARE LIGHT DUTY TRUCKS.
ENTER 14 FOR VEHICLE OR MILEAGE WEIGHTED STATE AVERAGE?

Again, any desired value between 0 and 100 can be input.
Current Callfornia estimates show that 14% of the LDVs are
IDTs. The LDTs also drive 14% of the total mileage driven’
by LDVs. (LDTZ8500-1bs.)

ELEVATION LESS THAN 3500 FEET (YES OR NO)?

Only low elevation factors are available at this time. The
main purpose of this question is to remind the user that
only low elevaticn factors are being output.

ENTER AMBIENT TEMPERATURE (F)
USE 75 FOR FTP AVERAGE? b

The ambient temperature associated with the emissions in
gquestion should always be entered here. Emissions are best
estimated on an hourly basis. The use of 75 degrees F will

cause a temperature correction factor of about 1.0 to be

used.

The fange of ambient ftemperatures for corrections is 20°F
to 80°F. The program will use appropriate endpoint correc-—
tlon values for input temperatures outside the allowable
range.

7
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(7

8)

(9)

ENTER NUMBER OF YEARS, PREDICTION'YEARS?

The first entry is the numbergof inventory years the user
wants emission factors for. After thls entry, type a comme
or a space, then list each inventory year separating each
entry with a comma or space, Inventory.years are limited
to 1973 through 2010. Contact the ARB's Modeling Section
for years outside this rangé. In all cases, the inventory
year may be entered by subtradting 1900 (i.e. - enter 75
for 1975, or eﬁter 100 for 2000).

NUMBER OF CALCULATIONS FOR EACH YEAR® -

The user should input the number of combinations of % cold
starts, % hot starts, % HDV, and average speed needed for
the run.

ENTER % COLD STARTS, % HOT STARTS, % HDV, AND AVERAGE SPEED TFOR:
(USE 20% COLD STARTS AND 27% HOT STARTS FOR FTP AVERAGES)

The terminal will request entries for each calculation desired
according to the user response to QuestiOn number 8., The FTP
average values for cold and hot starts should be used unless
other specific percentages are known. The entry for % HDV
should reflect the bPercentage of mileage driven by HDVs
(HDG+HDD). This number typically varies from 0 to 15%
depending on the area and time of day.

The last input is thé average vehicle speed,

A sample program eXecution follows, to familiarize the user With
the format of the inputs and outputs.
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BASIC
SLINK "S53LABSEMFACT

ClibhPDF -

NEW EMISSION FACTOR RPROGRAM NAMING SCHEME*
EMISSION FACTOR PROGRAMS

OLLD NAME NEW NAME PROGRAM DATES

OLDEMFAC ' EMFACT PRE-8/19/75
EMF AC EMFAC2 8/19/75 TO 4/30/76

EMFAC3 4/30/76 TO PRESENT

ENTER 1 TO LINK EMFAC1 OR
ENTER 2 TO LINK EMFAC2 OR
ENTER 3 TO LINK EMFAC3P3. .

4%+t EMFAC3 APRIL 1976 P, ALLEN (916) 445-9799 Hkixx
THIS PROGRAM USES AR=42 SUPPLEMENT 5 METHODOLOGY
WITH MODIFICATIONS PERTINENT TO CALIFORNIA
DESIGNED FOR INVENTORY YEARS 1973 TO 2010.

JORB TITLE = 2SUPRP 5 TEST RUN B2

OUTPIT ORTIONS! ENTER 1 FOR COMPOSITE FACTORS ONLY OR
ENTER 2 FOR MORE DETAILED FACTORSZ1

PERCENT OF HMDV THAT ARE DIESEL POWERED.
ENTER 10 FOR VEHICLE WEIGHTED STATE AVERAGE OR
ENTER 33 FOR MILEAGE WEIGHTED STATE AVERAGE?10

PERCENT OF LDV THAT ARE LIGHT DUTY TRUCKS,
ENTER 14 FOR VEHICLE OR MILEAGE WEIGHTED STATE AVERAGE?1l4

FLEVATION LESS THAN 3500 FEET(YES OR NO)PYES

ENTER AMBIENT TEMPERATURE (F)
lJSE 75 FOR FTR AVERAGE?R72

ENTER NUMBER OF YEARS¢PREDICTION YEARSZ1»75
NUUMBER OF CALCULATIONS FOR EACH YEAR = 23

ENTER % COLD STARTS» % HOT STARTSe % HDVe AND AVERAGE SPEED FOR2
(JSE 20% COLD STARTS AND 27% HOT STARTS FOR FTP AVERAGES)

CALC. 1 ?20r 2715 5
CALC, 2 220027050 25
CAat.Ca 3 P20:27¢ 5045
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- SUPR & TEST RUN #2
EMFACS
DATE: 08/03/76

ALTITUDE LESS THAN 3500 FEET

PREDICTED CAILLIFORNIA VEHICLE EMISSION FACTORS FOR INVENTORY YEAR 1975
AT AN AMBIENT TEMRERATURE OF 72 DEGREES FAHRENHEIT

VEHICLE DISTRIBUTION HOT COLD AVERAGE COMROSITE EMISSION FACTOR
(%) STARTS STARTS SPEED (GRAMS/MILE)

AVTO LD TRK  GAS HD DSL (%) (%)  (MPH) - THE RHC co NO X

81,7 13,3 4.5 +5 27 20 5.0 16.5 14,8 199,6 4oh

81.7 13,3 4.5 5 27 20 25,0 6.8 6.2 44,8 4ol

8le7 1343 4.5 « 5 27 20 45,0 5.3 4.9 25.7 .7

CM»PD"wﬁmvksmocon
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~SHARING SYSTEM 1329 07/28/76 32

-LOGIN : ‘
PASSWORD? - | | \

=BASIC
SLINK "SiLABIEMFACY
NEW EMISSION FACTOR PROGRAM NAMING SCHEME*

EMISSION FACTOR PROGRAMS

- OLD NAME NEW NAME PROGRAM DATES
OLDEMFAC EMFAC1 PRE=8/19/75
EMFAC EMFAC2 8719775 TO 4/30/76
EMFAC3 4/30/76 TO PRESENT

ENTER 1 TO LINK EMFAC1 OR
ENTER 2 TO LINK EMFAC2 OR
ENTER 3 TO LINK EMFAC3?3

Fkk¥ EMFAC3 APRIL 1976 P ALLEN (916) 445-9799 *ddkx¥
THIS PROGRAM USES AR-42 SUPPLEMENT 5 METHODOLOGY
WITH MODIFICATIONS RERTINENT TO CALIFORNIA o
NDESIGNEN FOR INVENTORY YEARS 1973 TO 2010. ’

JOB TITLE = 2S5UPR 5 TEST RUN

QUTRUT OPTIONS: ENTER 1 FOR COMROSITE FACTORS ONLY OR
ENTER 2 FOR MORE DETAILED FACTORSZ22

PERCENT OF HDV THAT ARE DIESEL POWERED,
ENTER 10 FOR VEHICLE WEIGHTED STATE AVERAGE OR
ENTER 33 FOR MILEAGE WEIGHTED STATE AVERAGE?10

PERCENT OF LDV THAT ARE LIGHT NUTY TRUCKS,
ENTER 14 FOR VEHICLE OR MILEAGE WEIGHTED STATE AVERAGEZ14

FLEVATION LESS THAN 3500 FEET(YES OR NO)?PYES

v—

ENTER AMBIENT TEMPERATURE (F)
lISE 75 FOR FTP AVERAGERT2

ENTER NUMBER 0OF YEARS!PREDICTION YEARSP1¢75

& NUMBER OF CALCULATIONS FOR EACH YEAR = 23

ENTER % COLD STARTSe % HOT STARTSe % HDVe AND AVERAGE SPEED FOR?
(1USE 20% COLD STARTS AND 27% HOT STARTS FOR FTR AVERAGES)

CALC, 1 220027505
CALC. 2 22012705125
CALC. 3 22012705045
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S SUPP 5 TEST RUN
EMFAC3 | |
DATE: 07/28/76
ALTITUDE LESS THAN 3500 FEET
TEMPERATURE = 72,0 DEGREES FAHRENHEIT
INVENTORY YEAR = 1975 AVERAGE SPEED = 5.0 MPH
LIGHT DUTY: 20.0% COLD STARTr 27.0% HOT STARTs 53,0% HOT STABILIZED
HEAVY DUTY: ASSUMED 100% HOT STABILIZED OPERATION

VEHICLE DISTRIRUTION: 81.7 ¥LDAr 13,3 %LDTe 4.5 ¥HDGe «5 BHNOND

COMPOSITE EMISSION FACTOR

(GRAMS/MILE)
THC RHC NOX co
EXHAUST 14,16 12.56 4,43 199,60
CRANKCASE +09 .08
. EVARORATIVE 2.25 2,18
TOTALL EMISSIONS 16,50 14,82 b.43 199,60

H
4

 'TEMPERATURE = 72,0 DEGREES FAHRENHELT
INVENTORY YEAR = 1975 ~  AVERAGE SPEED = 25.0 MPH

LIGHT DUTY: 20,0% COLD START» 27.0% HOT STARTe 53,0% HOT STABILIZED
HEAVY DUTY: ASSUMED 100% HOT STABILIZED OPERATION

VEHICLE DISTRIBUTION: 81.7 %LDA» 13.3 %LDT» 4.5 %HNG, «D %HDND

" COMPOSITE EMISSION FACTOR

(GRAMS/MILE)
THC RHC NO X co
EXHAUST 4443 3.94 4,10 44,76
CRANKCASE .09 " .08
EVAPORATIVE 2.25 2.18
TOTAL EMISSIONS 6:78 6.19 4,10 44,76
82
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EMFAC3
DATE: 07/28/76

ALTITUDE LESS THAN 3500 FEET

SUPP 5 TEST RUN

TEMPERATURE = 72,0 DEGREES FAHRENHEIT
AVERAGE SPEEN = 45.0 MRH

INVENTORY YEAR = 1975

LIGHT DUTY: 20.0% COLD START» 27,0% HOT START» 53,0% HOT STABILIZED

HEAVY DUTY: ASSUMED 100% HOT STABILIZED OPERATION

VEHICLE DISTRIBUTIONZ

EXHAUST
CRANKCASE
EVAPORATIVE

TOTAL EMISSIONS

. >QUIT
~L.0GO

ClibhPDF -

1339  07/28/76

www fastio.com

81.7 %LDAr 13.3 %LDT» 4.5 ¥HNGe

COMROSITE EMISSION FACTOR

THC

2.96
.09
2425

5.30

(GRAMS/MILE) .
RHC NOX co
2,63 4,69 25.65
+08
2.18
4,89 4,69 = 25.65
83
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GENERALIZED EMFAC3 FLOWCHART

¥
INPUTS: CALCULATE:
YEAR(N), %LDA TEMPERATURE AND COLD/HOT
%#LDT, ZHDG, %HDD, START CORRECTION FACTORS
SPEED, TEMPERATURE, FOR LDA & LDT
#COLD STARTS, %HOT STARTS l
l " ADD CRANKCASE AND
READ: EVAPORATIVE THC TO
MILEAGE DISTRIBUTIONS EXHAUST THC FOR ALL
FOR ALL VEHICLE TYPES. ‘ ' VEHICLE TYPES
l x EXCEPT HDD

READ: ' ‘ l

. INITIAL EXHAUST EMISSION et — I NEXT MY
 RATES OF THC, €O, & NOX, |
DETERTORATION INCREMENTS | | l
AND DURATION FOR ALL MODEL
| APPLY REACTIVITY
l - | FACTORS TO THC TO
|

YEARS AND VEHICLE TYPES
OBTAIN RHC FOR ALL

VEHCILE TYPES
FOR MODEL YEAR(MY) EACH SOURCE

*YEAR(N)+1 TO YEAR(N)-16 e~ 1

(AGE=0 FOR My= YEAR(N)+1

l COMPUTE COMPOSITE
' EMISSION FACTORS
CALCULATE: FROM INPUT VEHICLE
FTP EXHAUST RATES FOR ALL TYPE PERCENTAGES
VEHICLE TYPES FOR MY l
l END
CALCULATE:

SPEED CORRECTION,
FACTORS FOR ALL
VEHICLE TYPES

NOTE: Year{N}= Inventory Year

ol HDD = Heavy duty diesel
HDG = Heavy duty gas
LDA = Light duty autos
LDT = Light duty trucks
CO,NOX

THC,RHD= emission factors
in grams/mile

THC = Reactive and

Non/reactive
Hydrocarbons
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EMFAG 3 PROGRAM LISTING

JULY 7, 1976
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1000 REM

kbdrtk EMEACS APRIL 1076 %%+
PROGRAMMED BY P, ALLEN (916) 445-9799 FOR THE
© CALIFORNIA AIR RESOURCES BOARD

10286 PRINT#? *¥kkx EMFAC3  APRIL 1976 P. ALLEN (916) 445~9799 **
Y| '
. . 1030 PRINT - 1
71040 PRINTH! . THIS PROGRAM USES AR=42 SURPLEMENT 5 METHODOLOGY *
1041 PRINT# WITH MODIFICATIONS RPERTINENT TO CALIFORNIA ¢
1042 PRINT#* DESIGNED FOR INVENTORY YEARS 1973 TO 2010,
10506 PRINT
- 1060 REM
) MATRIX TABLES
1070 REM M = WEIGHTED ANNUAL TRAVEL DISTRIBUTION
c = CO0 EMISSION RATES
N = NOX EMISSION RATES
H = THC EMISION RATES
CCEV = CRANKCASE AND EVAPORATIVE EMISSION RATES
1150 REM
R VARIABLE DEFINITIONS (INCOMRLETE)
*********************************
1151 REM  TIT$ = JOB TITLE
o HDVD = %HDD/%HDV
LDT = %LDT/%LDV
EL® = YES 1IF ELEVATION < 3500°¢
1152 REM TS = LESS OR GREATER (EILEVATION)
TEMP = AMBIENT TEMPERATURE F
CSINC) = % COLD STARTS .
' NY(1) = NUMBER OF PREDICTION YEARS
1153 REM YR(I) = ARRAY OF PREDICTI-N YEARS
NC = NUMBER OF CALCULATIONS PER PREDICTI-~N YEAR
HOVI(I) = %HDV. OF TOTAL TRAFFIC
SPD(I) = SPEED ASSOCIATED WITH HDV(I)
©..1154 REM - .
S M% = GRAMS PER MILE OR GRAMS PRPER MINUTE
M = 1 FOR G/MILE OR 2 FOR G/MINUTE
P1 = FRACTION OF LDA TO TOTAL TRAFFIC
1155 REM P2 = "o LOT " d
) . P3 = ” HDG " "
pq = ” HDD " "
“.1156 REM C1 = MILEAGE WEIGHTED FRACTION OF LDA T0O TOTAL MILEAGE
c2 = : " LDT "
86
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c3 " . HDG n
Ch = " : 5 HDD "

1160 PF$ = CHAR(127)

1161 FOR II =1 TO 5 _

1162 PF$ = PF% + PFS$ i

1163 NEXT II

1164 PF$ = CHAR(12) #+ PF$

1200 DIM M(0217r4)pﬁ(57=8033q4v4)QCCEV(éO;ﬁ05§12)

1210 OREN 'QMOSPARA@MSEMFILES'rlyINPUT)OLDQEINARYrRANDOM

1220 MAT INRUT FROM 1 AT 1:M

1222 MAT INRUT FROM 1 AT 2:F:CCEV
1226 CLOSE 1
1228 REM _ e
edk¥kkkk READ USER INPUTS ok

1230 PRINT#'JOB TITLE = t¢

1240 INPUT TITS

1242 PRINT

1243 GOTO 1251 _ ' _
1244 PRINTH'DO YOU PREFER OUTRPUT IN GRAMS/MILE (1) OR!

1246 PRINT3? 'GRAMS/MINUTE (2) P (ENTER 1 OR 2)': :

1247 INPUT XM o _ _ ,
1248 IF XMH1 OR XM#2 THEN PRINT3S'PLEASE INPUT 1 OR 2': ELSE

GOTO 1252 : ;

1250 GOTO 1247

1251 XM = 1 . %

1252 IF XM = 1 THEN M$='MILE)" ELSE MS$='MINUTE}?
1253 PRINT ‘
1254 PRINT3# 'OUTRPUT OPTIONS: ENTER 1 FOR COMPOSITE FACTORS ONLY OR?
1255 PRINT: ENTER 2 FOR MORE: DETAILED FACTORS':
1256 INRUT FO ‘

1257 PRINT

1258 PAGE = 0 _ ‘ ‘ .

1260 PRINT#*RPERCENT OF HDV THAT ARE DIESEL POWERED, '

1270 PRINT7'ENTER 10 FOR VEHICLE WEIGHTED STATE AVERAGE OR?
1271 PRINT} 'ENTER 33 FOR MILEAGE WEIGHTED STATE AVERAGE'S
1280 INPUT HDVD | S

1290 IF HDVD<=100 THEN 1310 ELSE PRINTI ,

- YPLEASE ' INRPUT VALUE LESS THAN OR EQUAL TO 100':

1300 GOTO 1280 _ -

1310 HDVD = .01i*HDVD

1312 PRINT : , _

1330 PRINT#'PERCENT OF LDV THAT ARE LIGHT DUTY TRUCKS, ' ,
1340 PRINT: *ENTER 14 FOR VEHICLE OR MILEAGE WEIGHTED STATE AVERAGE':
1350 INPUT DT . ' '
1360 IF LDT<=100 THEN 1380 ELSE PRINT?

*PLEASE INPUT VALUE LESS THAN OR EQUAL TO 100¢*

1370 GOTO 1350

1380 LDT = ,01*LDT

1382 PRINT _

1390 PRINT ’ ‘ '

1400 PRINTH'ELEVATION LESS THAN 3500 FEET(YES OR NO) !

1410 INPUT ELS®

1420 IF EL$ ='YES®' OR EL$ = 'NO' THEN 1440 ELSE PRINT}

'PLEASE ANSWER YES OR NO':

1430 GOTO 1410 :

1460 IF EL$ = *YES' THEN T$ = 'LESS® ELSE TS = 'GREATER'®
14.2 IF EL® = 'YES' THEN EL = 2 ELSE EL = 3

1443 IF EL = 3 THEN PRINT?'NO HIGH ELEVATION FACTORS AVAILABILE YET?

87
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T 14IF EL = 3 THEN 1390 T
1450 PRINT
1460 PRINT# "ENTER AMBIENT TEMPERATURE (F)°?
1462 PRINTH'USE 78 POR FTRP AVERAGE"':
1470 INPUT TEMP i
1480 TEMP = MAX(TEMP;20)
1481 TEMP = MIN(TEMP,»80)
1530 PRINT
1540 PRINT?'ENTER NUMBER oF YEARS:PREDICTION YEARS'
1545 MAT INPUT NY{1) rYRB(NY (1))
1548 DIM YR{10M0)
- 1551 FOR I = 1 TO NY(1)
1552 YR{I) = VALIYR%(I))
1553 IF YR(I}>1900 THEN YR(I) = YR(I)=-1900
15%4 IF YR(IX<73 OR YR(I)>»110 THEN PRINT IN FORM “3R "VALID RANGE = ¢
'1973(73) TO 2010(110)4.,.YOUR INRPUT NO. ' 2% * = v 5% /":Te YRS

(1)
1555 IF YR(I) < 73 OR YR(I) > 110 THEN 1530
) 1558 NEXT 1
ol 1560 ‘PRINT
s 1570 PRINT$ 'NUMBER OF CALCULATIONS FOR EACH YEAR = *:
1575 INPUT NC
. 1580 PRINT _
7 1590 DIM HDV (NC) rSPD (NC) 1 CSINC ) # HS (NC )
: 1600 PRINT?'ENTER % COLD STARTSes % HOT STARTSe % HDVe AND AVERAGE SPEF
N FOR:!
© 1602 PRINT; ' (USE 20% COLD STARTS AND 27% HOT STARTS FOR FTR AVERAGES) !
1605 PRINT
1610 FOR I = 1 TO N¢ .
. 1620 PRINT:'CALC, "I TAH(15)‘
. 71630 INPUT CS(I)s HS(I), HDV(I)e SPD(I)
1640 IF HDVI(I) <=100 THEN 1660 ELSE PRINT}
* INVALID INPUT.o*aTRY AGAIN?' -
- 1650 GOTN 1620
1660 HDV(I) = ,01%HDVI(I)
1681 IF SPD(I)>45 THEN PRINT IN FORM"3B
'SPEED CORRECTION CAN BE MADE UP TO 45 MPH ONLY' /"3
1682 IF SPD(I} < 5 THEN PRINT IN FORM"3R
' 'SPEED CORRECTION CANNOT BE MADE LLOWER THAN 5 MRHt s*s
1683 IF SPD(I) < 5 OR SPD(I) > 45 THEN PRINT IN FORM"3B
"YOUR INPUT HAS BEEN RESETees++PROCESSING CONTINUES® /73

<

: 1684 SPD(I) = MAX(SPD{TI)5)
o 1685 SPD{I) = MIN(SPDI{I)45)
B 1686 NEXT I

1709 REM

Skkkdx BEGIN OUTRUT skksekk
NEW PAGE FOR EACH PREDICTION YEAR
. 1710 FOR I = 1 TO NY(l)
1730 PRINT PF&
1740 PRINT SPACE(“O*ROUND(.5*(LENGTH(TIT$)))) TITS
C175% PRINTH 'EMEAC3'
17660 PRINTI'DATE! *:TDATE
1770 PRINT i
. 1780 PRINTH'ALTITUDE ":T%:!' THAN 3500 FEET?!
1784 IF FO = 2 THEN GOTO 2050
1760 PRINT
2007 PRINT IN FORM"™3B '*PREDICTED CALIFORNIA VEHICLE EMISSION FACTORS!
' FOR INVENTORY YEAR' 5% /":1000+4YRII)
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202 PRINT IN FORM"3B *AT AN AMBIENT TEMPERATURE OF ' 3%
' DEGREES FAHRENHEITY //"ITEMP e
2010 PRINT IN FORM"4B *VEMICLE DISTRIBUTION - -HOT colLbD?
’ AVERAGE' 3B °'COMPOSITE EMISSION FACTOR' /":
2020 PRINT IN FORM™I4B '(%)*' 11B 'STARTS' B 'STARTS' 38 'SREED' 98
" (GRAMS/' 7% "iM% :
2030 PRINT IN FORM"4B 'AUTO LD TRK GAS HD DSL " 2B '(%)' 4B *(%)' 4R
tiMPH) ' BB *THC RHC co NOX?t /"2
2040 PRINT
2050 REM
BEGIN USER DEFINED FUNCTION TO
COMPUTE EXHAUST EMISSION RATES

205% DEF FNEX(AGE+MYeF ¢ TYPE »POLU)
2056 NIM F(57:8093r4v4)
2057 REALL AGE MY
2058 INTEGER TYPE:POLU
2060 K2 = AGE = 1
2065 IF AGE = 0 THEN K2 = ©
2070 EMY = MY
2075 IF MY < 58 THEN EMY = 57
2080 IF MY > 79 THEN EMY = 80
2085 IF AGE > F(EMYsPOLUsTYPE»3) THEN EX = F(EMYsPOLU»TYRErl)
ELSE EX = F(EMYsROLUSTYPEr1) + K2 % F(EMYrROLUrTYPEr2)
2090 RETURN EX
2100 END
2500 REM
*+% CALCULATE VEHICLE TYRE WEIGHTING FACTORS k%

2510 FOR J = 1 TO NC

2520 IF J=1 THEN 2540

2530 IF HDV(J} = HDV{J=1) THEN RRINT
2540 LDV = 1=HDV(J)

25%0 P2 = LDT*LDV

2560 Rl = LDV - P2
2570 P4 = HDVD * HDV(J)
2585 P3 = HDV(J)~PL
2590 P55 = MTC !

*%+ INITIALIZE POLLUTANTS & SET MATRIX ROSITIONS**x

2700 THCPRHC»COrNOXe AHL s AH2 s ANLPAN2rACL1oAC29TCLeTC2¢TNL e TN2r THL1» TH2
HGC » HGN p HGH» HDC ¢ HONeHDH = 0

2705 ACCLsTCC2rGCCIPAEVIPTEV2»GEV3 = 0

2710 FOR K = 0 TC 17 '

2720 TCAlsTCA2s TNALsTNAZ2e THALy THAZ2» TCTL1 e TCT2e TNTL» TNT2r THT1» THT 2,

CHDG ¢ NHDG + HHDG » CHDD ¢ NHDD # HHDD = 0
2730 MY = YR(I} =K +1
2735 AGE = YR(I) = MY +

1
2740 C1 = P1*M(Krlde €2 = P2¥M(K»2)
2750 C3 = PI*MIKs3)s Ch = PURkMIKe4)
2800 REM
s+ LIGHT DUTY AUTOS *¥¥%
2805 REM *% EXHAUST & DETERIORATION %

2810 IF C€C1 = 0 THEN 3300
2840 IF MY < 75 THEN 2850 ELSE 2870
2850 THALl = C1 % FNEX(AGEsMYeFr1le3)
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U 2870 THAZ2

b

i
ClibPD

287AWAL = C1 * ENEX(AGEsMYrFrirl)
2856 TNAL1 = €1 * FNEX(AGErMYsFrlr2}
2860 GOTO 3000

(Jn

y o+

- 3167

3170

3172
3175

3177
3180

3182
3190

3192
3200

3210
3220
3225

3230

3235

- 3240

*

= C1 % FNEXCAGE MYrFrl1e3)
2873 TCA2 = C1 * FNEX(AGErMYrEr1s1)
2876 TNA2 = C1 * FNEX{AGE rMYsEr1¢2) -
3000 REM ‘
3100 REM '
*¥%k% AMBIENT TEMPERATURE CORRECTION *¥+%
3110 CT1 = (~0.0127 * TEMP + 1,95)
3112 TCA1 = TCA1 * CT1
3115 CT2 = (~=,0743 % TEMP + 6.58)
3117 TCA2 = TCA2 * CT2
3120 NTY = (~-0,0046 % TEMP + 1.36)
3122 TNA1 = TNAL * NT1
3125 NT2 = (~.006 * TEMP + 1,52)
Ti 3127 TNA2 = TNA2 * NT2
3130 HT1 = (=0,0113 % TEMP + 1.81)
3132 THAL = THA1l * HT1
3140 HT2 = (~,0304 * TEMP + 3,25)
3142 THA2 = THA2 * HT2 -
3150 REM o
**+¥ PERCENT COLD START CORRECTION %%
3160 CHC1 = ((CS(J) + (100=CS(J)) * (,0045 % TEMP + ,02))/
(20 + 80%(.0045 * TEMP + ,02)))
3162 TCA1 = TCA1l * CHC1

- 3163 CHC2={(CS(J) +HS(J) *(EXP((.036*TEMP )~ Hell)) + (100 = CSHtJ) =~ HS

(EXP (035 TEMP) = 5.24)))/(20 + 27X (EXP{{  036%¥TEMP)~ 4,14)
53 % {(EXP{!{,035%TEMP)~ 5,241})))

TCA2 = TCAZ2 * CHC2

CHN1 = ((CS(J) + (100 ~ CS(J}} * (=,0068 % TEMP + 1.64))/
(20 + 80 * (~,0068 * TEMP + 1.64)})

TNAL = TNA1 #* CHN1

CHNZ2 = ((CS(J) + HS(J) * (,001 % TEMP + .835) + (100=CS(J)=HS ()}
(~.001 * TEMP + «858))1/(20 + 27 * (,001 * TEMP + .835) + §
(~.001 * TEMP + ,858))}

TNAZ2 = TNA2 * CHN2

CHHI = ((CS(JY) + (200=CS(J)) % (,0079 * TEMP + ,03))/
(20 + B0*(w0079 * TEMP + ,03)))
THAL = THA1l % CHH1
CHHZ2 = ({CS(J) +H HS(J)* (. 005 * TEMP = ,0409) + (100=CS(J)=HS(J) )%
+0018 * TEMP + ,0095))/(20 + 27%(,005 * TEMP =~ ,0409) +
53*(.0018 * TEMP + ,0095)))
THA2 = THA2 ¥ CHH2
REM
*** SPEED CORRECTION %%

IF EL® = *YES® THEN GOSUB 1000C ELSE GOSUR 11000

TCAL = SLDC * TCA1
TCA2 = SLDC * TCA2
TNAL1 = SLDN * TNA1
TNA2 = SLDN * TNA2
THA1 = SLDH * THAL
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3250 THAZ2

-

SLDH * THA2

3300 REM _ _
kot | JTGHT DUTY TRUCKS  skakkokdokoksksk
3305 IF €2 = 0 THEN 3580 '
3310 REM ** EXHAUST & DETERIORATION x** -
3320 IF MY < 76 THEN 3325 ELSE 3340
3325 TCT1 = C2 % FNEX(AGE »MYsFs2¢1)
3330 TNT1 = C2 * FNEX{AGErMYrF22:2)
3335 THT1 = €2 * FNEX(AGE'MY»F+2:3)
3336 GOTO 3450
3340 TCT2 = C2 * FNEX(AGE'MYeFe2:1)
3345 TNT2 = C2 * FNEX(AGE ' MYerFr2:2)
3350 THTZ2 = C2 % FNEX(AGEsMYrFr2:3)
3450 REM ‘
AMBIENT TEMRERATURE CORRECTION
3A55 IF MY = 76 OR MY = 77 THEN GOSUB 14000 ELSE 3460
3456 GOTO 3530
460 TCCl = (~0,0127 * TEMP + 1.,95)
3462 TCT1 = TCT1 * TCC1
3465 FCC2 = (= 0TUI*TEMR+6,58)
3467 TCT2 = TCT2 % Fece
3470 TCN1 = (=~0,0046 * TEMP 4+ 1,36}
3472 TNT1 = TNT1 * TCN1
3475 TCN2 = («,006 * TEMP+1,.,52)
3477 TNT2 = TNT2 * TCN2
3480 TCH1 = (=0,0113 * TEMR 4+ 1,81)
3482 THT1 = THT1 * TCHI1
3485 TCH2 = (=,0304 * TEMP+3,25)
3487 THTZ2 = THT2 * TCH2
3490 REM
RPER CENT COLD START CORRECTION
3500 HCC1l = ((CSiJ) + (100-CS{J)) * (,0045 * TEMP + ,02))/
(20 + BO*x( ., 0045 *x TEMR + ,02)))
3502 TCTL = TCT1 % HCC1 ) - _
3505 HCC2 =((CS{J) FHS (J) *(EXP((.036%TEMP)= 4,14)) + (100 = CS(J) - WS
{JY) =%
(EXP( (o 035*TEMP )= 5,24))) /(20 + 27%(EXR({,036%TEMP) = G4.14)
Y +
B3 % (EXRP{(,035*%TEMR)= 5,24))))
3507 TCT2 = TCT2 * HCC2
3510 TCN1 = ((CS{J) + (100 = €S(J)) = (=s 0068 * TEMP + 1,64))/
(20 + 80 * (=,0068 * TEMP + 1.64)))
3512 TNT1 = TNT1 * TCN1 o : _ ‘
3515 TCN2 = ({CS(J) + HS(J) * (,001 * TEMP + «835) + (100=CS(J)=HS{J))
%* .
(e 001 * TEMP + o858))/(20 + 27 * (,001 * TEMP + «835) + B
v 3
(=001 % TEMR + ,858)))
3517 TNTZ2 = TNT2 % TCN2 ) )
3520 TCH1 = ((CSEUY + (100-CS(J) ) % {0079 % TEMP + ,03))/
(20 4+ 80*(,0079 %= TEM® + ,03)))
3522 THT1 = THT1 % TCH1 _ _
3525 TCH2 = ((CS{J) + HS(J)*{,005 * TEMP = «0409) + (100=CS(JU)=HS(J) )*

(a0018 * TEMP + ,0095))/(20 + 27%(,005 * TEMP ~ ,0409) +
53%(,0018 * TEMP + ,0095)))
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1 3S2%PLT2 = THT2 % TCH2
: 3530 REM - v,
SPEED CORRECTION

3540 IF EL® = 'YES' THEN GOSUB 10000 ELSE GOSUB 11000

35%0 TCT1 = SILDC*TCT1

3555 TCT2 = SLDC*TCT2

3560 TNT1 = SLDN*TNTY

3565 TNT2 = SLDN * TNT2

3570 THT1 = SILDH * THT1

3575 THT2 = SLDH #* THT2
- 3580 REM

kdkwckdkk HEAVY DUTY GAS sk iokkox

. 3585 IF €3 = 0 THEN 3670 : |
. 3590 REM EXHAUST & DETERIORATION

’ 3600 CHDG = C3 * FNEX(AGE'MYrFr3el)

‘ 3610 NHDG = C3 * FNEX{(AGEsMY+Fr3:2)

o 3620 HHDG = C3 % FNEX(AGE ¢MYrF ¢3¢ 3)
: 3630 REM

" SPEED CORRECTION

3638 IF EL$ = 'YES' THEN GOSUB 12000 ELSE 605U8 13000

o 3640 CHDG = SHNC * CHDG

Fi0 0 3650 NHDG = SHDN * NHDG

. .3660 HIDG = SHDOH * HHDG
3670 REM

*k¥ bkt HEAVY DUTY DIESEL sk sk

3675 IF C4 = 0 THEN 4000

3680 REM EXHAUST & DETERTIORATION
3690 CHDD = C4 * FNEX(AGErMYrFrhr1)
| 3700 NHDD = CH * FNEX(AGEsMYrFele2)
| 3710 HHMDD = Ch % FNEX(AGErMYeF p413)
{7, 3720 REM -

SPEED CORRECTION
L3730 GOSUR 15000

C " 3740 CHDD = SHDC * CHDD
: 3750 NHDL = SHDN * NHDD
M 3760 HHDD = SHDH * HHDD
s 4000 REM .

R CRAHEEI R % CRANKCASE AND EVARORATIVE ## %%+

40C2 REM CC1 = LIGHT DUTY AUTO CRANKCASE THC
: CC2 = LIGHT DUTY TRUCK " v
CC3 = HEAVY DUTY GAS TRUCK " "
oG4 REM EV1 LIGHT DUTY AUTO EVARPORATIVE THC
Eva LIGHT DUTY TRUCK EVARORATIVE THC
EV3 HEAVY DUTY GAS TRUCK EVAPORATIVE THC

Hnn

4one REM :
CRANKCASE AND EVAPORATIVE FROM DIESELS ARE ZERO

4078 IF MY < 60 THEN AMY 60
4009 IF MY > 79 THEN AMY 80
4010 €1 = C1 * CCEVIAMY»1,1)

|
o .

| 4007 AMY = MY
N

(SR

; P

- AR
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401z
HD14
4p0lé
4018
np2o
410

4110
4112
Gity
4t.6
4i1ta
4120
412.

120
4126
4128
4130
4132
4134
4136
4138
4140
4142
i
4170
4172
G174
4180
4182
41Ru

ACE
AC2
AN1
ANZ
AH1
AHZ
TC1
ica
TN1
TNZ
THIT
TH2
HGC
HGN
HGH
HC
HDON
HDF
ACL L
TCC2
GCC3
AEVL
TEV2
GEV3

~
[

*
C3 =*
Cl %
C2 *
C3 *

o4

AC1
AC2
AN
ANZ
AH1
AMZ
TC1
TC2
TN
TNS
TH1
THZ2
H5C
HGN
HGH
HDC
HDN
HEH
ACC
TCCZ
GCC3
AEV1
TEV2
GEV3

C T 2T T O C A I R R R

S P T U VI VI R

MO B4

4190 NEXT K
IF 0 = 2 THEN GOTO 4220
THC = AHLI+AH2+TH1+TH24HGH+HDH+ACCI+TCC2+GCTI+AEVIH+TEV2+GEVS
TOBOTH(AHLIHTHL) +,807% (AH2+TH2) +, BO7*HGH+, 974 *HDH+

965 (AEVIHTEVZ24GEVI ) +,928% (ACCLI+TCC2+4GCL3)
CO = AC1 + AC2 + TC1 + TC2 + HGC + HDC
MOX = AN1 + AN2 + TN1 + TN2 + HGN + HDN
PRINT IN FORM"3B 3%,% B 3%.% B 3%.% B 3%.% 48 3% 4R 3% 5B 2%,%

420+
4201

420%

4205
uzo7v
G2ln
2K
rCSHJ

4215
42.'0
42..5
230
4235
qzin
4245
4254
425
Lzo0
hzes
4270
TEMP
4275

RHC

d%.r 2B S%. W

I

GOTO

THC
ETHC
CTHC

RHC
{RHC
FRHC
co =

XTHC
XRHC

SPD ) r THC rRHC p COPNOX

4500

i e

ACL + A

= THC +
= RHC +

Ci EVIAMY»2¢ 1)
CLEVIAMY » 301}
CCEVIAMY»142)
CLEVIAMYr2+2)
CCEVIAMYr3e2)

SUM MODEL YEAR CONTRIBUTIONS FOR EACH VEHICLE TYPE

TCAL
TCAZ2
TNAL
CTNAZ
THAL
THAZ2
TCT1
TCT2
TNT1
TNT2
THT1
THT2
CHDG
NHDG
HHDG
CHDD
NHDO
HHDD
+ CC1
cca
cC3
Evl
Eva2
Ev3

+ + + ¥+ +

AH1+AHZ2+TH1+ TH2+HGH+HDH

AEV1 + TEVZ2 + GEV3

ACC1 + TCC2 + GCC3

CBI THRIAHLIATHLY 4 BHTH LAH2HTH2) + BRTHHGH + . 974 *HNH
CO2BXIACTI+TCO246CL3) '

<265 IAEVI+TEV2+GEVI)

AND POLLUTANT

2B 3%.% 2B 3%,% sTrI00#PLe100%P2,100%P3e100¥PUyHS ()

C2 + TC1 + TC2 + HGC + HOC
NOX = ANI + ANZ + TN1 + TN2 + HGN + HON

CTHC + ETHC
CRHC + ERHC

FRINT IN FORM "38 'YTEMPERATURE = ' %%,% B 'DEGRETS FAHRENHETT® /"3

PRINT IMN FORM "3R
SR TMPHY

% 'r

www . fastio.com

'INVENTORY YEAR = ' 4% 5B 'AVERAGE SPELD = !
ZAMIYREIN41Q00SPD () ‘
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428 PRINT IN'FORM "3H TLIGHT DUTY2*3%,% *%:COLD START' 3%.%
- "% HOT START»* 3%.% '& HOT TRANSIENT' /"2CS(J) eHS(J)»
(100~ (CStJ) + HS(J) ) .
4285 PRINT IN FORM "3B 'HEAVY DUTY! ASSUMED 100% HOT TRANSIENT OPERATIO
AL ‘ L ~
4290 PRINT IN FORM "3B 'VEHICLE DISTRIBUTION:' B 3%.% B '¥%LDA,' B
S%e% B 'HIDTr! B 3%,% B "®¥HDG+ ' B 3%.,% B "EHDO' ss%:
- 100*P1»200%P2y100%P3, 100%PY
' 4295 PRINT IN FORM “28B 'COMRQOSITE EMISSION FACTOR! "3
8302 PRINT IN FORM "34B ' (GRAMS/MILE)'/"?
4305 PRINT IN FORM "2S5B *'THC' 6B 'RHC' 6B 'NOX' 6B 'CO' //"¢
4310 PRINT IN FORM "8B 'EXHAUST' 8B 3%.2% 3B 3%.2% 3B 3%.2% 38 3%.2% /v
TTHC» .
. . RHCYNOXeCO : '
4315 PRINT IN FORM “7R.'CRANKCASE' 7R 3%.2% 3B 3%.2% /":CTHC»CRHC
4320 PRINT IN FORM "6B 'EVARORATIVE' 6B 3%.2% 3B 3%.2% //™$ETHC »ERHC
4325 PRINT IN FORM "4B 'TOTAL EMISSIONS' 4B 3% 2% 3R 3%.2% 3B 3%,2%
3B 3%.2% / "IXTHC»XRHC¥NOX+CO
4330 ‘PRINT CHAR(10)
- 4335 PRINT CHAR(10)
. 4336 PRINT .
S 4340 PAGE = PAGE + 1
4342 IF J = NC THEN 4360
4345 IF PAGE = 2 THEN 4350 ELSE 4500
1. 4350 DO 173021780 1 _
-4 360 PAGE = 0O
4500 NEXT J
525 NEXT 1
5000 END
10006 REM

LDV SPEED CORRECTION SUBROUTINE
ELEV.<= 3500 FEET
' 15<= SPEED <= 45
10005 IF SPD(J) < 15 THEN GOTO 10500
10610 REM INPUTS: SPD(J)s MY

© 10026 REM OUTPUTS! SLOH» SLDC, SLDN

(L0C30 IF MY < 60 THEN IMY = 65 ELSE IMY = MY
- 10940 IF MY > 70 THEN IMY = 71

10045 SYR .= IMY=64 . ' ;

10250 ON SYR GOTO 10060,10080s10080,10100,10120,10180¢10160
10060 A1l = ,953, B1 -.0600,¢ X1 = ,000581,

A2 = ,967r B2 -« 0607r X2 = « 000578

(L E

A3 .= ,808y B3 = ,00D98
S 10070 GOTO 10170
© w1018 Al = ,957s Bl = «,0598, X1 = « 000563,
: A2 = ,981r B2 = =,0622¢ X2 = 000619,
i ' A3 = .84h4e B3 = ,00798
10092 GO0TN 10170 - RN o
710100 Al = 1,070 Bl = ~,0663, X1 = «000598,
g A2 = 1.047r B2 = ~,0652r X2 = 000601
A\-S = 085152-' B3 o .00569
1010 GOTO 10170 .
7310120 A1 = 1,005, Bl = '-.0627r Xt = ,00058,
A2 = 1.259¢ B2 = ~,0772¢r X2 = ,000669
A3 = 0,915 B3 = .00432 '
210130 GOTO 10170 ¢
~ 10140 Al =-,901r Bl = ~,057, X1 = ,000559,
oy
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= 142679 B2 = =,07720 X2 = 00064,
= 843, B3 = ,00798

; 10150 GOTO 10170 S

! 10160 Al = 943, Bl = ~,0592, X1 = ,000567,

a % 1.241» B2 = =,0752+ X2 = ,000609,

i A3 = 843, B3 = ,00804

| 10170 SLDH = EXP(AL + (B1*SPD(J)) + (X1 % SPD(J)%%2))

- 10180 SLDC = EXP(A2 + (B2 % SPD(J)) + (X2 x SPD (J) %%2) )
P 10190 SLDN = A3 + B3 x SPD{J)
' 10200 RETURN

10500 REM

LDV SPEED CORRECTION SUBROUTINE
ELEV <= 3500 FEET
'S <= SREED <= 15

10510 REM INPUTSE SPD(J)sMY
| 10520 REM QUTPUTS?! SLDHsSLDC rSLDN
! 10530 IF MY < 66 THEN IMY = 6% ELSE IMY = MY
| 10540 IF MY > 70 THEN IMY = 71
| 10545 SYR = IMY-64
10550 ON SYR GOTO 1056010580,10580,10600,10620,10640s10660

i 10560 Al = ,506+ Bl = 9,912,
§ A2 = J439r B2 = 11,304,
| A3 = 1,147, B3 = -,0125
: 10570 GOTO 1067¢C
10580 Al = ,718+ Bl = 5,567
[ A2 = ,697r B2 = 5,192,
A3 = 1,267+ B3 = -,0196

10590 GOTO 10670
; 10600 Al = ,368¢ Bl = 12,958,
i A2 = 350+ B2 = 13.598
A3 = 1,071¢ B3 = =,0067
; 10610 GOTO 10670 _
; 10620 Al = ,348s Bl = 13,010,
: - A2 = 143y B2 = 17.140,
; A3 = 1,137 B3 = =,01
{ 10630 G0TO 10670
| 10640 Al = ,521r Bl = 9.940,
A2 = 141y B2 = 17.308,
A3 = 1.215+ B3 = =-,0167
10650 GOTO 10670
10660 Al = ,451s Bl = 11,527
AZ = ~o Q0777 B2 = 20,965,
| A3 = 1.234s B3 = ~,0186
! 10670 SLDH = Al + (B1/SPD(J))
: 10680 SLDC = A2 + (B2/SRD(J))
10690 SLDN = A3 + (B3*SPD(J))
1070¢ RETURN . _
; 11000 REM LDV SPEED CORRECTION SUBROUTINE
| ELEV > 3500 FEET
L " 15<= SPEFED <= 45
.~ 11005 IF SPD(J) < 15 THEN GOTO 11500
11010 REM INPUTS: SPD(J)r MY

{1

| 11020 REM OUTPUTS! SLDHs SLDC» SLDN

11030 IF MY < 68 THEN IMY = 67 ELSE IMY = MY
g 11040 IF MY > 70 THEN IMY = 71
; 11045 SYR = IMY~66 o5
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11060

11070
11080

4% 1to90
: 11100

11110
% 11220

11130
11140

11150
11160
11170
ko 11180
L7 11500

11510
| 11520
: 11530
; 11540
g 11545
5 11550
11560

: 11570
= 11580

11590
11600

0 11610
. 11620

Al
A2
A3
GOT
Al
A2
A3
GOoT
Al
A2
A3
GOTO
Al =
A2
A3
GOTO
Al =
Az =
A3 =

It

S H N

nYnnonuan

1

.

|* 71105 ON SYR GOTO 11080+11080,11100

»11120,11140

«883r Bl = -,0558, X1 = = 000552,
+ 721y B2 = =,0457,

+602/83 =

11150
u?22!
6620
0642'
11150
e 706
« 628
.726!
11150
* 840,
0835'
»614y

11150 .

L ] 787!
.894?
. 697'
= EXP(

Bl
B2
B3

B1
B2
B3

B1
B2
B3

B1
B2
B3
Al

EXP (A2

W onn

Hnun

++ 0N

02027

 =s 0463,
e 0423!
.01835

=+ 0455,
- =s 040Uy
«01403

- 0533,
_’"00524'
.01978

=+ 0499,
- 0554,
«01553

X2

X1
X2

X1

X2

X1
X2

X1
X2

(B1*SPD(U))

-
-

i H

H#H

LEIRL

HH

+ 000456,

+00048,
000433,

000484,
« 000426,

+ 000533,
000498,

+000499,
.000499,

+ (X1 * SPD(J)*%2)}

z (B2 * SPD(J)) + (X2 % SPD(J)*%2))
= A3 + B3 * SPD(J) :
N .

LDV SPEED CORRECTION SUBROUTINE

REM INPUTS: SPD(J) rMY
REM OUTRUTS:

SLDH» SLDC » SLDN
IF MY < 68 THEN"IMY =

IF MY > 70 THEN IMY = 71
SYR = IMY ~ 66 -

ELEV > 3500 FEET
5<= SPEED <= 15

67 ELSE IMY = MY

ON SYR GOTO 11560r11580,11600+11620,11640
«545, Bl = 8,896,
+606s B2 = 8,458,

d

Al =
A2 =
A3 =
GOTO
Al =
A2 =
A3 =
GOTO
Al
A2
A3
GOTO
Al =

1

¥n

A2 =
A3 =

1.569¢ B3 = =, 0424
11650

.59?5? B1 3 7.425'
+535r B2 = 9,537,
1.409' B3 = "00303
11650

«603r Bl = 7,073
«S4ly B2 = 9,744y
1.363r B3 = ~,0284
11650 o

«520r B1 = 9,069,

$4229 B2 = 12,19,
1.349r B3 = «,0279

11630 60TO 11650
11640 Al = .620, B1

11650
11660
11670
11680

A2 =

SLDH = A1 +
= A2 +
= A3 + (B3%SPD(J))
RE TURN :

SLDC
SLDN

.402:

ClibPDF - wvw fastio com

A3 = 1.133» B3

7| 702 r

B2 = 13.1308,
(B1/SPD (J))

(B2/SPD (J) )
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12005
12010
12000
12030
120470
12045
12050
12060

12074
12089

12090
i2to:¢
21
1210
1250°

12510
12520
12530
12540
1254
1250
12560

12570
12580

12590

1260°
12610
12620
130

13045
13010

1302
1302+
12040
13045
138350
13069

REM HDV SPEED CORRECTION SUBROUTINE
' ELEV <= 3500 FEIT
15<=SPEEDL=4D

IF SPDi1J)Y < 15 THEN GOTO 12500

REM INPUTSE SPD(JYe MY

REM QUTPUTSt SHDHe SHDC » SHON

IF MY < 70 THEN IMY = 69 ELSE IMY = MY
IF MY >= 70 THEN IMY = 70

SYR = IMY - 68

ON SYR GOTO 12060,1208G

Al = .953r Bl = —,06r X1 = ,007581,

A2 = ,967» B2 = ~,0607r X2 = 000578y

A = 800« H3I = ,0098

GOTO 12090 :

Al = 1.070, Rl = —-,0603r X1 = 007598

A2 = 1.047y B2 = -,0652r X2 = 001601y

Ad = 8 B3 = 07569

SHOH = EXPEAL + (BIxSPD(J))Y + (X1 * SPDUJ)**2))
SHDC = EXPIAZ + (B2 * SPD(J)) + (X2 * SPD(J)**¥2}))
SHNN = A3 + B3 * SPD(U)

RE THRN

RE M

HOV SPEED CORRECTION SUBROUTINE
ELEV <= 3500 FEET
5<=SPEED<C=15
REM INPUTS! SPD(J)Y P MY
REM QUTPUTS? SHDH» SHDC »r SHDN
IF MY < 70 THEN IMY = €9 EILSE IMY = MY
IF MY >= 70 THEN IMY = 70
SYR = IMY -~ 68
ON SYR GOTO 1256012580

Al = .506r Bl = 9,012y
A2 = J439y B2 = 11.3%94s
AR = 1.147r B3 = ~,0125
GOTO 12590

Al = 368 B1 = 12,958
A2 = 350y B2 = 13.598
A3 = 1,071 B3 = -.,0067
SHD Al + (B1/SPDOU))Y

SHDC = AZ + (B2/SPD{(J))
= A3 + {(H3*S5PD(J))

HDV SPEED CORRECTION SURROUTINE
ELEY > 3500 FELLT
15<=SPEFD<=45

IF SPD(J) < 15 THEN GOTO 13500
REM INPUTSE SPD(J)» MY

REM QUTPUTS: SHDHeSHDCe SHDN

IF MY < 70 THEN IMY = 69 ELSE IMY = MY
IF MY >z 70 THEN IMY = 70

SYR = IMY-68

ON SYR GOTO 1306013080

Al = B3y Bl = —,0558 X1 = 00542
A2 = J721r B2 = —,0457r X2 = L,000456
97
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.02027

’ A3 = 602y B3 =
13072 GOTO 13090 _
i 13080 A1 = .722¢ Bl = ~-,0U463r X1 = 00048
' A2 = .62 B2 = %.0423r'X2 = L000433,
A3 = J642y H3 = L,01835
13090 SHDH = EXP(AL + (R1#SPD(J)) + (X1 * SPD{J)*:+2))
13100 SHDC = EXPIA2 + (B2 * SPD(J)) + (X2 % SPDOUI*+2) )
13110 SHON = A3 + B3 * SPD(J) N
13120 RETURN - 1T

|
1 - 13500 REM
f .

HDV SPEED CORRECTION SUBROUTINE
ELEV > 3500 FEET
5<=SPEED<=15

13510 REM INPUTS! SPD(dJ) MY
| 13520 REM OUTPUTS: SHDH»SHDC » SHDN
i 13530 IF MY < 70 THEN IMY = 69 ELSE IMY = MY
;o -13540 IF MY >= 70 THEN' IMY = 70
4 -13545 SYR = IMY - 68

| 13550 ON SYR

: A3
I 13570 6OT
I 13580 Al

k)

LLER T I 3 e

. 1.
. 13590 SHDH =
13600 SHDC =
13610 SHDN =
-13620 RETURN
1400 REM

: 14018 TCC1 =
! 14020 FCC2 =
14030 STFC =
14040 TCT2 =

C 14050 TCN1 =

; 14060 TCN2 =
; 14072 STFN =
. 14080 TNT2 =
14090 TCH1 =
1410¢ TCHz =
14110 STFH =
14120 THT2 =
14130 HCCL =

14140 HCCc2=( (
{J) ) *-

) +

14150 SCHC =
14160 TCTZ2 =
14170 TCN1 =

14180 TCN2 =

CliBPDE - www fastio.com

GOTO 13560, 13580

13560 Al = .5485r Bl = 8.8%96
- A2 = 606 B2 = B.,458,

1,569+ B3 = -,0424

13590 |
«598¢ Bl = 7,425,
«535r B2 = 9,537,

409 B3 = .-,0303
Al + (B1/SPDtJU))
A2 + (B2/SPD(J))}
A3 + (B3%xSPD(J})

SUBROUTINE TO CORREECT 76 & 77 LDT MY'S FOR
TEMPERATURE AND COLD START/HOT START

(=0.0127 * TEMP 4+ 1.95)
(=. 0743%TEMP+6.58)

(TCC1 + 24%FCC2)/3

Tc12 * STFC

(=0,0046 * TEMP + 1,36)

(~.006 * TEMP+1.52)

(TCNY + 2%TCN2)/3

TNT2 * STFN

(=0,0113 * TEMP + 1,81)

(~,0304 % TEMP+3,25)

(TCH1 '+ 2%TCH2) /3

THT2 * STEH

({CStJ) + "(100=CS(J)) * (,0045 % TEMR + .02))/
(20 + 80%(.,0G45 * TEMP + ,02)))

CS{J) +HStU) *(EXP((L036XTEMP)= 4,14)) + (100 = CS(J) = HS

(EXP{t,035*xTEMP)= 5,24)))/(20 + 2T (EXP({ 036%TEMP)~ 4,14)

53 * (EXP((,035*TEMP)~ 5.,24))))

(HCC1 + 2%HCC2)/3

TCT2 % SCHC _

({CS(J) + (100 - CS(J}) * (=,0068 % TEMP + 1.64))/

(20 + 80 * (~,0068 * TEMP + 1,64)))

(tCSHU) + HS(J) * (,001 * TEMP + ,835) + (100=CS(J)=HS(J))
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(=001 % TEMP + .858))/(20 + 27 * {(.,001 * TEMP + .835) + 5

3 *
(—,061 * TEMP -+ .858)))
14190 SCHN = (TCN1 + 2%TCN2)/3
14200 TNT2 = TNT2 * SCHC .
_ 14210 TCH1 = ((CS(J) + (100=CS{J)) * (,0079 * TEMP + .03))/
(20 + 80%(,0079 * TEMP + .03)})
14220 TCHZ2 = ((CS(J) + HS(J)*(,005 * TEMP - ,0409) + (100=CS{J)=HS(J) ) *
. (,0018 % TEMP + .0095))/(20 + 27%(.,005 * TEMP - 0409} +
53%(.,0618 % TEMP + ,0095)))
14230 SCHH = (TCH1 + 2%TCH2)/3
14240 THT2 = THT2 * SCHH
14250 RETURN
1500 REM C :
HEAVY "DUTY DIESEL SPEED CORRECTION
ALL SPEEDS
15010 REM: INPUTS: SPD(J)
15020 REM OUTPUTS: SHDH»SHDC » SHDN
15030 IF SPD(J) > 18 THEN 16000
15040 SHNC = (B.61+(18/SPD(J)=1)*.64)/8,61
15050 SHOH = (1.38 + (18/SPD(J)=1)%,32)/1.38
15060 SHON = {6,27+(18/SPD(J)~1)%1,031/6,27
15070 RETURN - \
1600 SHDC = (1187 (42%SPD(J)) )k ( (60=SPD (J) ) %8461+ (SPD(J)=18)%5,4))/8.61
16017 SHDH = ({187 (42%SPD (J) ) )% ( {(60=SPD(J) ) *1,38+(SPD(U)~18)%2.25)) /1.3
8 .
16020 SHDN = ( (187 (42%SPD (J) 1) % ((60=-SPD (J) ) *#6,27+(SPD (J)=18)*%28:3)1/6.2
7 .
16030 RETURN
~H
~QUIT
EH?
-L OGO
1455 07/07/76
CPU MINS -= D.,198
TERMINAL MINS - 35,30

FILE MODULES - 14

———

e e i Rma R ey A
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1976

100

EMFAC3 DATA FILE
JULY 7,
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001 .0101 .0106 ,0000 ,0000
002 ,1667 1908 ,0552 « 0763
003 1755 ,1861 ,1102 .1495
004 1411 ,1417 .1007 ,1312
005 ..1183 ,1129 ,1007 ,1242
0606 .0992 ,0915 ,0832 ,0968
007 .0851 ,0790 .0818 ,0897

i 008 -0690 .0584 .0613 00627

. 009 .0521 ,0438 ,0603 ,0564
010 0357 .0304 ,0507 ,04u6
011 .0215 ,0178 .0481 ,0391
012 .0060 .0050 .0329 ,0248
013 .0048 .0044 ,0303 ,0208
014 ,0039 ,0037 .0258 .0173
015 .0030 ,0032 ,0219 ,0133
016 .0320 ,0026 ,0180 .0092
017 .0009 ,0021 ,0148 0046
018 .0049 ,0159 .1044 ,0398 _
019 78!1v16!94!125!0707125r23810!09238!28.7vﬁr0r28.7
026 3.34!0v0r5.34r4.2o0r014.2!6.8!0!0!6.8:20.9'090:20.9
021 7.2#.1r16f8.801710!0'17:35.4!0!0!35.4!5.2r0!0!5.2
0z2 79!1r16r95r125rOrOr125!23890!0!238728.7!0!0[28.7
023'3.34!0r0r3.34r4.2r0rDr4.2r6.870t016.8r20.9f0r0r20.9
024 7.3r.1r1698.9v17r0r0v17135.4r0!0t35.4y5.20010!5.2
025 80f1r16!96:125!Or0’125!238rﬂv0r238:28.7!090r28.7
026 3.34r0:003.34!4.2!Or0r4.2!6.8'Dr0r6.8r20.9r090r20.9
027 7.4!.1r16r9r17r0v0r17r35.4r070r35.4!5,2r0r0r5.2
028 81!1r16r97r125r0r0v125!238r0r0y238r28.71090’28.7
029 3.34!090r3534:4.2:0r094.2!6.8’0!0!6.8r20.9r0»0r20.9
Q3¢ 7.5r.1:16!9.1r17r0'0r17-35.4r0r0-35.4:5.2r0r0r5.2
031 82r1r]6r98r125rO'Ov125r238l0r0r238128.7r0y0r28.7
032 3.3490:0r3.3uv4.2v0-Or4.2!6.8!0!0:6.8!20.9#0r0:20.9
033 7.6r.1r16:9.2!17&0!0017'35.410!0:35.4)5.2!0!095.2
034 BSr1r16r99r125r0!0r125r238'0r0r238v28.7y070r28.7

f 035 3.3@-0:0:3.341q.2'0-0;&.2-6.8:0-0:6.8:20.9-0.0r20.9

? 036 7.7r.1r]6r9.3:17r090r17935.4t0r0r35.q95.200t0r5.2
037 84r1o15!99!125:0:0r125!238!0’01238r28.79000v28.7
n3g 3.34-0rﬂv3.347&.2!0r0r4.2r6.8r07076.8r20.9y070r20.9
039 7.8-.1r15r9.3r17rOrOr17r35.4r0r0a35.4r5.2r010r5.2
40 8591riﬂvgqr125!0r091257238r0'07238r28.7r090r28-7
oqt 3.34!0:0:3.3“r4.2r0v0r4.2f6.810r0r6.8!20.9r0r0r20.9
oyn T.Qr.lr14.9.3v17r0r0r17r35.4r0r0r35.475.2r0r0r5.2
043 86!10131997125:0vD'125t238r0er238128.7r090028.7
ouq 3.34:0r0'3.5“r4.290r0r4.2r6.800l0!6.8!20.9!0-0r20.9
o445 Br.1r1399.3rl7rG'Or17!35.4r0r0r35.475.2r0r0n5.2
ou6 7#!1!11r85r45.5#3.5?12!87.57238!0v00238r28.7'0r0n28.7
047 3.61:0:0:3.61r4.9'0v014.996.8p000:6.8'20.910v0r20.9
ngg 2.3r.6911!9'2.3r.BrIZv11.9!35.4!Dr0r35.4r5.290r0r5.2
049 75r1:10:85949r3.5r11r87.5r238r0r01238v28.7r070r28.7
nsn 3.61!01“!3.61r4.9lOfOr4.906.8r0r006.8020.9r0r0!20.9
051 Q.Qv.6r10r973.1r.8#11r11.9v35.4l070935.4v5.2r0r0r5.2
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! “/ 057 5%6 3r10r8? 6ra?.3r3 *10r87.5r238:0¢0¢238+r28.7¢0+0+28.,7
053 4.32r0r018,32¢4,9¢0 rO He9r648r020+6.8¢20,9¢0:0+20,9
054 3.8r.6r10¢9,3¢3.9r.8¢10+11, 9!35 Br0r0r35.4r5.290,0¢5,2
0D% B53.4r35r10r83.4153,813,5010,88,8:238,0 0rD1238¢28.,7¢r0,0¢28.7
056 5.0810r0¢5,08¢5:31010+5.326, 81000r648120.9+0¢0r20,9
057 3430251101843+ 3.51,6+10r9,5¢35, Ur0r0r35,415.2¢0r0r5.2
058 4B.50245010¢73.5088,512,5¢10¢73.5¢188¢0 0r188r28,7¢0¢0.28,.7
059 4,35¢v0r0r4,35¢5,2¢0 Gr5. 2r12:,50.056:9913¢20,910+,0:,20,9
060 3481e5r10r8.813:67.611009.6513.6r108rlli,4,5, 2v0¢0¢5.2
061 48e5r2.5r10r73.5¢51+2,.5¢9¢73,.5118R+050¢ 188¢28.700¢0¢28.7
N62 34831000r3.83¢4,6¢000¢4,6012, 5¢.056¢r9r13+20,9+0+,0+20,9
063 3e5ral01007e51347re511008e7r13.6r41r8¢18,4, 5.2¢0¢0+5,2
064 N702¢10167¢54,.392,19¢10176.2+188¢0, O0r188e28.7¢0¢0:28.7
0635 3.81r0r0r3.81e8.4r0r0r8,8r12.5+,056+19r13¢20.9¢0+ 0r20,9
066 3.i61e3r10¢16.6r3.8re4101017.9913.60.118r14, 4+5,2r0¢0¢5.2
067 37¢2+r10+57r842,822.2¢10164.8+188+0+0¢188¢28.7+0¢0 0e28.7
068 3.12,2¢10:5¢e83,.4¢,2+10r6.4¢12, 594056161 13720.9¢0¢r0¢20.9
069 3429431101 6,203:60ral411097.6¢13.62.108r14, 4»5.2¢0¢0¢5,2
070 37+2+r10¢57rlh2.8¢2.2¢10016448116701191176928.710¢0+28.7
071 21.06r10r2.61248r.05r10¢3,3912,.59.056,9,13+20. 9r0r0+20.9
072 3¢2r43710¢642r3.60,0r100706013,11e119r14+5.2¢000¢5.2
073 5.Ur.54910¢10.8¢r2711.5¢10» 421152, .888¢9¢160128.71050¢28.7
074 21.06+10¢2.615.11.1710+6.1011.4r.2,8r13¢20, 9r0r0+20.9
075 o60.12¢110r1.812:T7243¢10¢ 57161402701 10643r5.2¢0+0¢5.2
076 SeldroS54r10r10.8¢56.71.86110165,3, 152+ ,88Rr9r160r28.7¢r0¢0+28,7
077 2+406r10r2,695.1r,1¢10+6. 1011.49.2¢8¢13+20.9+0¢0¢20. 9
078 +6r4a12r10r1.,8¢2,4¢,00,10,3, 3r6reD27111106,315.2¢0¢r0:5,2
079 S5.49,54¢10+10.8/56. Tr.86110:65, 391520 .888191160+28,710¢0¢28,7
080 145¢.,06r10+241¢5e1r.1010¢6.1r11, Bre2¢8r13+20.9r0,0+,20.9
081 +27¢r4054+10¢.81¢2.,Ur.09¢10+3, 3r6r.027011r6 3¢5,2¢0:0¢5,2
082 S¢4r.54910r1048¢9r,9+10,180 1170199121260 28.,7r0¢0+28.7
083 1:59.06¢10¢2,1121,06110¢2.6¢11. Bre2+8r13r18.1+r.9v4+20.9

- 084 271 .004¢107.815,60.12¢100148161.027¢11¢6435¢5. 2¢r0¢0¢5.2
085 54¢4r.54¢10r10.8¢%9¢,3910,18» 117r1+¢9¢126+28.7¢0¢0¢28.7
086 1457.,06r10¢2,1+2¢.06¢10¢2,.6¢11., Bra2rBr1301841r2924¢20,9
087 .270.054-10r.810.6r.12'10r1 Br6re027111¢6¢3¢5,2¢010+5,2
088 2,80.28¢1015,6¢r9r,9¢10018r117¢1¢9¢126+28,7¢10¢0r28.7
089 1¢.04,10r1, 492+ 406¢10¢2,6911, 49e2r8Brl13+18.1949r4+20,9
090 .27!.0547109.81r.6:.12r10f1 8060027911+ 6.315,2¢0¢0:¢5,2

091 4.1 2,53 4,6 3.6 5.7 5.8
092 «8 2453 2.4 3.6 5.7 5.8

- 093 .8 2.53 2.4 Seb 5.? 5.8

094 ,8 2.53 2.4 3.6 5,7 5.8
© 095 0 2.53 0 3.6 0 5,8
.096 0 2,53 0-3.6 0 5.8
097 0 2.53 0 3.6 0 5.8
098 6 2,53 0 3.6 0 5.8
099 0 2,53 0 3.6 0 5.8
100 0 2,53 0 3.6 0 5.8
: 101 0 1.78 0 3.1 0 5.8
: 103 0 1.76 0 3,1 0 5,8
; 104 0 1,76 0 3,1 0 5.8
g 105 0 1.76 0 3.1 0 5.8
i 106 0 1.76 0 3.1 0 5,8
=i 107 0 1.76 0 3.1 0 5,8
108 © 1.76 0 3.1 0 5.8
110940 1,76 0 3.1 0 2,9
130 0 1,76 0 3.1 0 2.9
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