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Table 1. ContInued

HC
(g/

bhp...,.

hr)

CO
(g/

bhp-
hr)

Model
Year

1969
1972
1973

1974
1975

1977
1978

1979

1980

1984

1985

1987
1988“
1991

1.5
1.5

1.9’
1.1

1.1

1.1

NOTE: Evap = evaporative HC.
’ 1.5 for >6,CXX) lb.
q Full useful life requirement .= 11 yr/120,0(X) mi (was 5 yr/50,(XX) mi).
’ NO., federal standard = 1.2 g/mi under 3,751-lb loaded vehicle weight (LVW), 1,7 g/mi for 23,751 lb LVW,
and 2.3 g/mi for 26,(XX) lb LVW.
’ 1.2 for <3,751 lb

Various test methods, values are not strictly comparable.
GI

Fr

u 275 ppm HC, 1.5% CO.
" 180 ppm HC, 1.0% CO.
" A combined standard is optional in lieu of separate HC and NO' standards (for example, 1 g HC + 7.5 g NO.,
o' 5 g [HC+NO,]).

Y 15.5 for diesel
: 10.7 for diesel

4.0 for >20,000 lb

Ty 1988 federal standards for NO., have been postponed until 1990.

-' Separate standard of 0.1 for all 1991 urban buses and all 1994 engines.
" 1.3 HC, 16.5 CO, 5.1 NO , for diesel.

SOURCE: Adapted with permission from General Motors Corp. 1986.

asT Classified as heavy--duty vehicles. The cycle replaces the 13-.mode steady-.state cy-
ddving-cycle philosophies for the light cIe in use since 1973 in California and since
eommercial vehicles follow those for pas- 1974 nationally (U.S. Environmental Pro

' ynger cars. For heavy commercial vehi-. tection Agency 1972).
Cjes. engine dynalnometers are used, not

S chlssis dynamometers; that is, the engine
TaPer than the vehicle is certified. The new
(Facctive 1985) U.S. transient test Droce-.
dutc for heav;-d:l;;'vehicles combines the

~ :y: Philosophies j ist described in tha.t the
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1.3 for diesel.
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bb Gasoline only and in following years
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Emission Rates

Federal

Partic..
ulates

(g/
bhp-
hr)

NO.
(g/

bhp...

hr)

Evap
(g/

test)

Heavy..Duty Truck and Bus Engines'
II II

40.0
40.0
40.0
40.0
jl .o

25.0
25.0

37. 1."

14.4)’

14.4

10.6z

10.6
6.0

5.0

3““
3
3 0.6
3 0.25'/d14.4

HC
(g/

bhp-
hr)

HC +
NO.

16.0
16.0
16.0
16.0
10.0
10.0

10.0

1.0

1.0
1.5

1.0

0.5
0.5
0.5
0.5
0.5“

Emission Standards

UIIfted States. Emissions standards and
test procedures in the United States have
changed significantly since the first auto.-
mobile emission standards were imposed in
California in 1966 (see table 1) (General

45

a q a

California

Partic-
ulates

(g/
bhp-
hr)

CO
(g/bhp-

hr)

NO,
(g/bhp-

hr)

Evap
(g/

test)

H(n +

NO.

40.0'
40.0
30.0
25, 0

25.0
25. o

25.0
25.0
25.0
25.0
25.0
25.0“

16.0
16.0
10.0
5.0"
5.0"
5.0"
6.o"
4.5"’

7.5

7.5
7.5

7.5

7.5
7.5
7.5
7.5
7.5“

6

6

2

2

9
X=

2

2

2

+.5"
4.5"
4.5"
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Table 1. Continued

Model
Year

1969

1972

1973

1974

1975

1977

1978

1979

1980

1984

1985
1987

1988“
1991

NOTE: Evap = evapondve HC.
p 1.5 for >6,(XX) lb.

q Full useful life nquinm9nt = 11 yr/120,(XX) mi (was 5 yr/50,m mi).
’ NO, federal standard = 1:2 g/mi under 3,751-lb loaded vehicle weight (LVW), 1.7 g/mi for 23,751 lb LVW,
and 2.3 g/mi for 26,CXX) lb LVW.
' 1.2 for <3,751 lb.

' Various test methods, values are not strictly comparab it.
“ 275 ppm HC, 1.5% CO.
" 180 ppm HC, 1.0% CO.
w A combined standard is optional in lieu of separate H(_' and NO' standards (for example. 1 g HC + 7.5 g NO.,
'' 5 g [HC+NOx]).

1.3 for diesel.

Y 15.5 for diesel
z 10.7 for diesel

'a 4.0 for >20.m lb
bb Gasoline only and in following years.

cc 1988 federal standards for NO., have been postponed until 1990.
dd Separate standard of 0.1 for all 1991 urban buses and all 1994 engines.
=' 1.3 HC, 16.5 CO, 5.1 NO, for diesel.

SOURCE: Adapted with permission from General Motors Corp. 1986.

are classified as heavy<iuty vehicles. The cycle replaces the 13-mode steady-.state cy-
driving-.cycle philosophies for the light cIe in use since 1973 in California and since
cornmercial .vehicles follow those for pas- 1974 nationally (U.S. Environmental Pro-
senger cars. For heavy commercial vehi-. tection Agency 1972).
des, engine dynamometers are used, not
chassis dynamometers; that is, the engine
rather than the vehicle is certified. The new
(efFective 1985) U.S. transient test proce-.
dure for heavy-duty vehicles combines the
two Philosophies just described in that the
CYcle is made up in a random way from
actual driving cycle data. The use of this
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Emission Rates

Federal

Partic-
ulates

(g/
bhp-
hr)

CO

(g/
bhp....

hr)

NO.
(g/

bhp
hr)

HC

(g/
bhp..
hr)

Evap
(g/

test)

Heavy-Duty Truck and Bus Engines'

40.0
40.0
40.0
40.0
25.0
25.0
3.0
37. 1."

14.4-y

14.4
14.4

1.5

1.5

1.9'
1.1

1.1

1.1

10.6=

10.6

6.0
5.0

3““
3

3 0.6
3 0.25'/d

HC
(g/

bhp...

hr)

HC +
NO.

II II

16.0
16.0
16.0
16.0

10.0
10.0
10.0

1.0

1.0
1.5

1.0

0.5
0.5
0.5
0.5
0.5“

Emission Standards

United States. Emissions standards and
test procedures in the United States have
changed significantly since the first auto-
mobile emission standards were imposed in
California in 1966 (see table 1) (General
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California

Partic-
ulates

(g/
bhp-
hr)

CO . NO,
(g/bhp- )(g/bhp..

hr) hr)

Evap
(g/

test)

HC +
NO.

!) : \ I

40.0'
40.0
30.0
25.0
25.0
25. o

25.0
25.0
25.0
25.0
25.0
25. o“

16.0

16.0
10.0

S. 0”
5.O"
5.0"
6.O"

4.5"
4. SW'bb

4.5"
4.5"
4.5"

7.5

7.5
7.5
7.5
7.5
7.5
7.5

7.5
7.5''

6

6

2

2

2

2

2

2

;1{#



!!i!!!#4
tE

iii

t)abr++j 3+

John H. Johnson

Table 1. Continued

Emission Rates

Federal

Part ic-

ulates

(g.“

bhp-

hr)

HC CO
(g/ (g/

Nlodcl bhp.- bhp--
Year hr) hr)

NO.
(g/

bhp-.
hr)

E\’ap
(g/

test)

Heavv-Duty Truck and Bus Engines'
II II1969

1972

1973

1974

1975
1977

1978

1979

1980

1984

1985

1987

1988c'
1991

40.0
+0. o

+0.1)

+0.0

25.0
25.0
25.0
37. 1;

14.4)
14, 4

14.4

16.0
16_O

16.0

16 . (1

II) . o

la o

10. 0
1.5

1.5

1.9'
1.1

1.1

1.1

1 o. 6=

10.6
6_C)

3 . 0

3'la
a
J
3 0.6

3 0. 25'/'/

NOTE: Evap = evaporative HC.
p 1.5 for >6.000 lb

q Full useful life requirement = 11 yr/120.000 mi \vas 5 yr/50,000 mi)
’ NO' federal standard = 1.2 g/mi under 3.751-.It’ loaded vehicle weight'(LVW).
and 2.3 g/mi for 26,000 lb LVW
’ 1.2 for <3,731 lb

Various cest methods, values are noc strictlv comparable

1.3 for diesel
15.5 for diesel
If >.7 for diesel

'''' +.o for >20.000 lb

Gasoline onjy and in following vears.

STilgcr cars. For heavy commercial vehi- tcction Agency 1972)
cIcs, engine dynamorr;ecers are used, not
C}lassjs dynambmecers; Chat is, the engjne
TaIllcr than chc vehicle is certified. The bc\v

f ttcctjvc 1983) U.S. EraIlsient test procc--
:ltlrc for hcavv.-dJ; Iv 'vchiclcs coJbincs the
::\' c: Philosophies just described in chat chc
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" 275 ppm HC, 1.5% CC).
" 180 ppm HC, 1.0% CO.

"' A combined standard is optional in lieu of separate HC and NO' standards (for example. 1 g HC + 7.5 g NO.,
or 5 g [HC+NO']).
(
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T. 1988 federal standards for NO., have been postponed until 1990.
' Separate standard of 0.1 for all 1991 urban buses and all 1994 engjnes

111

' 1'3 HC, 16.5 CO, 5.1 NO , for diesel

SOURCE: Adapted with permission from General Motors Corp. 1986.

a,rF classified as heavy--duty vehicles. The cycle replaces the 13--mode steady-.state cy-
driving-cycle philosophies for the lighc cIe in use since 1973 in California and since
cc)lnmcrcial vehicles follow those for pas- 1974 nationally (U.S. Environmental Pro-
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HC
(g/

bhp--
hr)

(g/bhp.

b' L'

40. o'
40. o
30. C)

25.0

25.0
25 . o

25 . o

25.0
25 . o

25.0
23.t)
25 . 0“

1.0

1 .0

1.5

1.0

o. 5

t). 5

f).5
0.3
0. S“

Emission Standards

United States . Emissions standards and

test procedures in the United Scaces have
changed significancly since chc fIrst auto--
mobile emission standards were imposed in
California in 1966 (see table 1) (General
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California

NO.
(g/bhp-

hr)

E \'ap

(g/
test )

/.3
/.)
/.)
/.)
7 .3

1 .)

/.3
/ . D

7.5“

nHHHB
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Part ic-
ulat es

(g/
bhp-

hr)

H(_' +
NO.

16.0
16. o

1 o. o

5 . o''

5.0“
5 . 0''

6. o"

4.5"
4. SH''bb

4. 5"
+. 5"

4.5''

6

6
a

l

l
l

a

a

Ann

n=HI

•nIIS

ann

n••Hl•H

a•Hl•H

for 23,751 lb LVW
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