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Background

This test program was designed to explore the impact of -an ignition system
with spark knock sensing and spark retard on regulated emissions, fuel
economy, and power as a function of the research octane number (RON) of the

test fuel.

Currently, General Motors (GM) incorporates a spark knock sensor in a feed-
back ignition system on their turbocharged vehicles. This type of spark
timing system is well suited to turbocharged engines because of their wide

range of spark timing requirements.

GM and others are also currently producing ‘naturally aspirated engines

equipped with knock sensors. The feedback aspect of this type of ignition
system could allow the vehicle to automatically éompensate the timing for
the octane of the fuel being consumed. This technology could improve fuel

economy of vehicles in service.

It is conceivable that some vehicles incorporating a knock sensor timing
system could have lower exhaust emissions and higher fuel economy using EPA
standard test fuel (Indolene HO III) compared to operating with lower octane
commercial unleaded gasolines. The knock sensor can be integrated into a
spark timing system in a variety of fashions. This design variability
precludes any generalized conclusions about the effects of varying the fuel
octane rating.

~

Conclusions

Comparing the data generated using the standard test fuel (97 RON) to that
generated by using a lower octane fuel (90 RON or 91 RCN), from the data

generated in this program we find:

1. A slight reduction in HC emissions on the FTP and HFET with reduced

octane (down 1.1 and 7.5% respectively),
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A statistically significant increase in CO emissions on the HFET
(up 5677%) and a less significant increase in CO on the FTP cycle

{(up 1.8%) going from the standard test fuel to lower octane fuel,

Slight increases in FTP and HFET NOx emissions resulting from the

use of lower octane fuel, and
Virtually no effect on fuel economy .

the GM and Chrysler certification data and octane reductions from

RON, we find:

Increases in HC emissions for both the FTP and HFET. The maximum
increases were 50.97 on the FTP and about 1500% on the HFET.

Increases in CO emissions on both the FTP and HFET. Maximum

increases were 154% and 3787 respectively.

Both increases and decreases in NOx emissions on the FTP and HFET.

Changes in FTP NOx emissions ranged from -19.2% to 29.5%.

Little effect on fuel economy. The biggest change was a 5.1%

decrease.

Test Program

This program tested a single production vehicle, a turbocharged 1980 Buick

Regal equipped with a knock sensor. A complete Adescription of the" test

vehicle can be found in Table 1. Testing included several test fuels with

an octane range inclusive of the majority of commercially available unleaded

gasolines. The test cycles which were performed are:

1. The 75 FTP,
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2. The "unclipped” cold start LA-4 (a cycle with
slightly higher maximum acceleration rates than the
75 FTP, this cycle is designated "BBB" in Appendix
A, and a comparison between this cycle and the FTP

can be found in Appendix D),
3. The highway cycle (HFET), and
4. 50 MPH steady state at wide open throttle (WOT).
Five different test fuels were used:

1. Indolene HO III standard test fuel with a research
octane number (RON) of 97.00 and with motor octane

number (MON) of 86.66,

2. Indolene HO III blended with heptane to produce a fuel
with 90.35 RON,

3. Indolene HO III blended with heptane to produce a fuel
with 82.10 RON, ‘

4. Commercial premium unleaded, and
5. Commercial unleaded regular.

Although the octane of the commerical fuels was not measured, we have
estimated, based on survey data (17)*%, that for the premium fuel the RON was
96, and 94 for the regular. Also, it is possible that the Indolene/Heptane
blends did not have the sensitiviﬁy that would be expected from typical
commercial fuels. Finally, calculating fuel economy from emission data
requires detailed analysis of the individual fuels. Therefore, the fuel

economy results of tests using the commercial fuels (Appendix A) are not

*Numbers in parentheses designate References at the end of this paper.
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Table 1

TEST VEHICLE DESCRIPTION
1980 TURBOCHARGED BUICK REGAL
VEHICLE SERIAL NUMBER - 4K473AH105868

Engine

LYPE o o o o o o o o o o o o o« o s a o s s s o s » Otto Cycle, 90° V-6
bore x stroke « ¢ ¢ ¢ ¢ ¢ ¢ o 2 o o o o o s o o o 3.8 x 3.40 in.
displacement e o e o o o s o o s s s s e s e « & 3.8 Liter/ 231 CID
compression ratio .« . ¢ ¢ ¢ ¢ ¢ ¢ ¢ o ¢ ¢ s o o o 8.0:1

maximum power @ rpm . . . « ¢ ¢ ¢ ¢« ¢ o o o o « o 170 horsepower @ 4000 rpm

fuel metering =« + ¢« ¢« ¢ ¢ o+ ¢ o ¢« ¢ o o « o o « « 4 venturi open-loop
carburetor

Drive Train

transmission type . . . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢« o « « « « 3 speed automatic¥*

Chassis

EYPE o o o o o o o o o o o o o o o o » o s o » o o 2 door sport coupe*

tire Size * - * L] * L L L] * L] . . L) - L] L] - . - . P205/7OR14*

test weight L] L] L] . L] L] L] L] L] . L) L) L) L] L] L] L) L] L 3625 pounds

dynamometer horsepower « « « « ¢ o o o o « o o « « 11.6

Emission Control System

basic type o s o s o s e s o o o s o o s s o » » air injection
back pressure EGR

oxidation catalyst

* This information was obtained from a visual inspection; the remaining
data were obtained from GM's Application for Certification for engine family
O04E4BD.
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accurate. Additionally, because of different hydrogen/carbon ratios, the
fuel economies of tests using the Indolene/Heptane blends (Appendix A) must

be reduced by 0.3% and 1.2% for the 90 RON and 82 RON fuels respectively.

It should be noted that this test vehicle, unlike vehicles used in other

studies, was not optimized (e.g., compression ratio changed) for each fuel.

The number of combinations Of; test cycles and fuels which were actually
performed (excluding voided tests) are detailed below in Table 2.
Table 2
Number of Tests Performed

Commercial Commercial

Test Cycle 97 RON 90 RON 82 RON Regular Premium
FTP 3 3 3 2 2
Unclipped .

LA-4 1 2 1 1 1
HFET 3 3 3 2 2
WOT at

50 MPH 1 0 1 1 0

In addition to this test program, the Certification Division of EPA's Office
of Mobile Source Air Pollution Control had requested several manufacturers
(including GM and Chrysler) to perform testing, during the spring and
summer of 1980, with both the standard test fuél and lower octane (91 RON)
fuel on several of their 1981 model year emission data vehicles equipped
with knock sensors. These additiomal test data have also been included in

this report.

Test Vehicle Spark Timing Control System Description

The test vehicle, a 1980 model year turbocharged 231 C.I.D. Buick Regal
(described in Table 1) was equipped with a closed-loop electronic spark
control (ESC) system that was developed by GM to meet the requirements of
detonation control by spark timing adjustments. There are three basic

components in this system:

1. Detonation Sensor

2. Turbo Control Center
3. High Energy Ignition (HEI) Discributor
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The knock sensor (Figure 1) used in this vehicle is a magnetostrictive

transducer with an output voltage that is proportional to the vibration

level at the “knock fre-
quency.” The sensor reacts to
all inlet manifold vibrations,
such as those caused by normal
engine cylinder firings, valve
closing, and push rod opera-
tion. These would appear as
background noise. When deto~
nation (i.e. knock) occurs,
the sensor odtput voltage
increases over the background

noise signal. (4)(6)

' MAGNETOSTRICTIVE CORE
HOUSING (HIGH NICKEL ALLOY)

PERMANENT MAGNET

CoiL
INNER SHELL

Fig. 1 - Detonation Sensor (6)

The turbo control center processes the sensor signal, filters the signal to

remove some of the background noise, and then provides an appropriate

command signal to the distributor to determine actual spark timing. The

electronic logic is illustrated below (Figure 2). (4)

By design, the ESC system has a maximum limit of spark retard capability.

The final centrifugal spark advance curve (Figure 3) appears below:

r-----------------q

BACKGROUND

1
DETONATION
BT B
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H CONTINUOUSLY COMPARATOR
| MONITORED

NOISE

1
]
1
ENGINE ) [LE | [ RETARD
pisTRIBUTOR ] commanD
b

-----------------J

CONTROLLER

Figure 2. Electronic Logic (4){6)
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TURBD WNRST CASE DETONATION
i

Figure 3. Final Centrifugal

spark advance configuration (4)
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This knock control system quickly retards the spark advance to limit knock
and then readvances the spark at a much slower rate. It is important to
note that this system only retards from the spark curve of the distributor

and does not advance timing to seek out knock. (6)

Summary of the Test Results

The emissions and fuel economy data generated in the previously mentioned 13
FTPs, 6 unclipped LA-4s, and 13 HFETs can be found in Appendix A. Graphical
representations of these data appear in Figures 4 through 7. Two variable
linear regression analyses indicate that as the octane level of the fuel

decreased from 97 to 82 RON:

1. HC emissions decreased,

2. CO emissions decreased (except on the HFET cycle which
exhibited a small absolute increase),

3. NOx emissions increased, and

4, Fuel economy increased on the FTP and decreased on the
unclipped LA-4 cycle. In order to compute fuel economy,
from the emission values, we must know the density and
hydrogen/carbon ratio of the fuel; thus, fuel economy

results for the commercial fuels were not plotted.

However, the differences among most of the measurements of HC, CO, NOx, and
MPG using the five different fuels were not significant at the 95 percent
confidence level (applying Student's t-test). The sample means which could

be distinguished at the 95 percent confidence level are:

1. For the FTP tests, the mean of the HC emissions from
using the 82 RON fuel is significantly different from the

means using the other four fuels,

2. For the unclipped LA-4 tests ({using as variance the
pooled estimate of the variance of the FTP and LA-4
samples), the means of the HC emissions for the RON 82

and 90 RON fuels were distinctly different from each

other and from the remaining three fuels.
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3. For the HFET:

a) The means of the HC emissions from wusing the
commercial unleaded and 82 RON fuels are distinct

from each other and from the remaining three fuels.

b) The means of the CO emissions from using the 97 RON
and 90 RON fuels are distinct from each other but

not from the other three fuels.

c) The means of the NOx emissions from using the
commercial premium fuel 1is distinct from wusing

either the 90 RON or 82 RON fuels.

Interestingly enough, fuel economy is missing from the above list. Thus,
for any given test cycle, we cannot state (with even 90 percent confidence)
that the mean of the fuel economy results with one fuel is different from

that of any other fuel.

Wide open throttle (WOT) testing indicated a loss in power associated with

reduced octane levels. Data from the WOT testing is summarized in Table 3.

Table 3

Horsepower at Wide Open Throttle at 50 MPH

Vehicle Engine Horse- Audible
Fuel Speed (MPH) Speed (RPM) Power Knock ?
RON 97 50 2900 90 No
Comﬁerical
Unleaded 52 2800 67 Yes
RON 82 50 2750 71 Yes

During the spring and summer of 1980, and at the request of EPA, GM tested
five of its passenger cars and two of its light duty trucks on both 97 RON
and 91 RON fuels. (See Appendix B.) Similarly, Chrysler tested five of its
passenger cars on both 97 RON and 91 RON fuels. (See Appendix C.) The
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results of those tests are summarized in Tables 4 and 5. At the 90 percent
confidence level, the increases in CQO emissions for GM's five passenger cars
are significant on both the FTP and HFET test cycles. Also, for Chrysler's
five passenger cars, the increases in HC and CO emissions on the highway

cycle are significant at the 90 percent confidence level.

In a series of letters sent to the Certification Division of EPA's Office of
Mobile Air Pollution Control, GM stated that, with respect to Buick's 1978

model year ESC system:

The electronic spark control system is designed to operate only
when engine detonation 1s detected. The 1latest design and
calibration parameters are such that engine detonation will not
occur during the Federal test procedure [when using 91 RON
fuel]. (19)

And, similarily, for their 1979 model year system, GM stated:

General Motors Corporation believes that Buick's Electronic
Spark Control will also not affect the fuel economy
representativity for 1979 [as they believed for 1978]. As
before, the ESC is designed to .operate only when engine
detonation is detected. The 1979 calibrations will not produce
sufficient detonation to cause the ESC to retard the spark with
91 RON fuel during FTP conditions. (20)

Other Studies

GM conducted a study (6) in which a 4000 pound inertia weight vehicle with a
305 CID engine with a 8.4:1 compression ratio was equipped with a
closed-loop knock control system. The vehicle was then tested using a
number of fuels from 82 to 100 RON. Comparing the test results using 91 and
98 RON fuel, GM reported:

[This] vehicle did not have significant spark retard [with the
91 RON fuel] during the EPA test; therefore, no change in fuel
economy would be expected due to increasing fuel octame over 91
RON.

«es The performance [as measured by a zero to 60 MPH
acceleration time] was not affected greatly by a decrease from
100 to 90 RON fuel., Below 90 RON the acceleration times began
to increase markedly. '
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TABLE &

PERCENTAGE INCREASE IN GOING FROM RON 97 TO RON 91
FOR 1981 MODEL YEAR GM EMISSION DATA VEHICLES AND TRUCKS
TESTED AT GM'S EMISSION LABORATORY

HC co NO X MPG

VEHICLE - G G ey = e LA L X 4 ¥ ¥ 1 X JLHENEEEE F ¥ ¥ ¥ ¥ ¥  THN. ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ XY

I1.De FTP HFET FTP HFET FTP HFET FTP HFET COMB.
PASSENGER CARS:

BS083 - 36.0 1007 3440 30000 0.0 -1.4' -2k 1.3 '2.0

B80116 -19.1 6.7 38.4 134.8 8.3 0.0 1.7 lel 1.5

880117 7.4 50.9 84.2 378.9 -6.7 0.0 =2¢4 =044 =1.7

PO775 2l1.3 18.8 43.2 8l.8 2.7 0.0 le7 03 1.2

P0794 32,4 =4.3 1542 175.0 0.0 7.9 =2.0 =0.9 =-1l.6

MEAN  15.6 1606  70.8 214l 0.9 1.3 0.7 0.2 “-0.5

STeDe. 22.4 20.9 S0.7 122.3 S.4 3.7 2.2 1.0 1.7
TRUCKS:

COC215‘ 22.4' 1205 37.0 22.6 '1902 -1405 -108 -300 -203

COK169 1.8 0.0 e - 060 =147 2‘3 =-0.6 4.1 101
MEAN 1201 6.2 1907 1103 -10.4 -6el -1le2 Deb -006
STeDe 14.6 8.8 2445 16.0 12.4 11.9 0.8 5.0 2.4

22yt 2ty resssyyslezryyyeysyy ey yyy-yyyyy g p

FOR COMPARISON:
IN=-HOUSE TEST VEHICLE: #4K473AH105868

-101 '705 108 56606 2.4‘ 412 008 -004 0.3
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TABLE 5

PERCENTAGE INCREASE IN GOING FROM RON 97 TO RON 91
FOR 1981 MODEL YEAR CHRYSLER EMISSION DATA VEHICLES
TESTED AT CHRYSLER'S. EMISSION LABORATORY
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"10 04'
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20.0
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# EXCLUDING D250

co
FTP  HFET
23.7 116.7
50,0 33.3
-13.2 2443
100.0 S56.1
3.6 45,2
32.8  55.1
4443 36.5

NOX
FTP  HFET
29.5 -28.1
-13.1 11.1
—6.4 23.3
20.0 18.6
4.8 0.0
7.0 5.0
17.8 20.5

-1.5
-l.2
=1.5
-2.3

‘."'101
1.3

2222222122ttty tyyyyyeyyyyyyy-yyyyyyyyyyyyyyy
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IN-HOUSE TEST VEHICLE:

-'101
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#4K4T73AH105868
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=04

0.3
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«+s Based on both full throttle and part throttle octane
requirements, the system can reduce the vehicle octane
requirement for trace knock levels by 8 to 10 RON.
An Exxon study (2) {(18), funded by EPA, in which a GM vehicle with a 350 CID
engine was equipped with a closed-loop knock control system, reached much

the same conclusion:

Emissions and fuel economy testing using fuel that produces
trace knock on WOT accelerations does not cause spark retard on
the FTP and HFET cycles, thus not affecting fuel economy or
emissions for normal driving.

Finally, in a Department of Energy (DOE) study (l4), a 1977 Volvo 242 DL
with a 2.1-1liter engine equipped with a K-Jetronic fuel injection system, a
Lambda-Sond system, and a three-way catalyst which was fitted with Buick's
knock-control system was tested using 84, 92, and 101 RON fuels. The study

found that as the octane level of the fuel decreased:

1. Both'FTP and HFET fuel economy increased slightly with most of the
increase coming with the change from 92 to 84 RON fuel.

2. The FTP NOx emissions had an increase of between 15 and 45 percent

going from the 101 to 92 RON fuels.

The HFET emissions were not reported inm the DOE study, and the other FTP

emissions displayed no consistent trends.

These preceding studies appear to be in agreement with the data in this

report. That is:

-1. As the research octane number of the fuel decreases from about 97
to 90 RON, there are only slight changes (in absolute value, not in
percent change) in fuel economy. This result is probably due to
the small amount of timing retard (both in time and in degrees)
that occurs on the EPA test cycles using approximately 90 RON
fuel.
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As the octane level of the fuel drops below 90 RON, the occurrence
of knock may increase on the EPA test cycles, and thus necessitate
some spark retard. Since this knock-control system has a limit
(23°) to the amount of retard from the basic spark timing curve, it
is possible that a low level of knock may be present when using 82
RON fuel. This trace knock could possibly account for the increase
in fuel economy (5) with 82 RON fuel as well as the slight increase

in HC emissions (1).
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APPENDIX A

In—~-House Test Data

Due to changes in the hydrogen/carbon ratio and the density of the

fuels, the calculated fuel economy (FE):
1. Should be reduced by 0.5% for 90 RON fuel,
2. Should be reduced by 1.2% for 82 RON fuel, and

3. Is not accurate for either the commercial regular or

commercial premium unleaded fuels.
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TURHBO BUICK TEST DATA PROCESSED: SEP 11, 1980

YA

__EUEL RON=9T ___ VEHICLE: #4K4735H105863 INERIIA wI: __3625 IYPE: FIP SIIE:_ D002 o
__DATE _TEST NUMBER_ co NOX coz EE RYNQ___ _ODOMETER____ ldE..-BA_Q__.IEME.,_BQU__NQl.EAC..DBl!ﬁQ
5/30/80 803504 %.780 1.438° 532,570  16.3 0208 4126.0 8.9  2R.85 72.5 69.52 0,97 36603
6/ 3/80 803506 4,566 1,643 523,520 16,6 D208 416640 8.9 28.90 70 5 72.58 0.98 22136
8/ 6/80 804930 4.215 2.216  S511.510 17,1 0002 4757.0 9.3 29.10 7440 55.00 0.91 36603

ME AN 4.519 1.698 522.533  16.67 ‘ ' 28.95 65.70 0.954

STD. DEVIATION 0.084 0.285 0.667  10.559 0.40 n.13 9.39 0.039

MAX. 95% ERROR 155 0.523 0.822 19.398 0.74%  0.24 17.25 0.073

rommmmm= {GRAMS/MILE ) mmmmemenn >I (MPG) . CIN=HG) (GR/LB)
FTP  BAG DATA
DATE TEST NUMBER HC Co NOX co? ) FE

. R (GRAMS/MILE) =~=um-= e c—————— > (MPG)
5/30/60 BAG 1 2.216 22.457 2.530 - 5402 ° 15.2
BAG 2 0.179 . 0.0 0.880 ; 554..6 16.0
84G 3 0.286 0.588 1.673 484.,9 18.2
6/ 3/80 8AG 1 2.044 21.4068 2.342 536.0 15.4
HAG 2 0.174 0.0 0.998 S42.8 !6.3
BAG 3 0.193 0.529 1.612 «17.3 . 18.5
8/ 6/80 BAG 1 1.457 C 7 19.061 © 24159 535.3 15.6
BAG 3 0.253 © 0.842 2.113 477.4 18.5



TURBO BUICK TEST OATA

PROCESSED: SEP 11y 1980

,
Y

———

- T we

~EUEL PON=27 __VEHICLE: 24K4738H)105868 INERTIA wYi __ 3625 __ 1YPE: HFEI e SIXEZ . DOOR T
_DATE__TEST MUMBER_ HG_ Co___ NOX co2 EE QYNQ___ ODOMEYER_____IHP___BARQ___TEMP_._HuM__NOX _EAC__DRIVER
$7/30/80 803505 0.069 0.025 1.226 374.310 23,7 D208 414740 8.9 28,85 72.5 69.52 0.97 36603
6/ 3780 803507 0.068 0.009 1.256 369.640 24.0 © D208 4197.0 8.9 28,90 68.5 66.59 0.96 22136
87 7/80 80493) 0.066 0.047 1.050 354.940 25,0 0002 4769.0 9.3 29.05 74,2 S7.94 0.92 36603
MEAN , 0.067 0.026 1.177 366,296 24,23 ' ' 28,93 64.68 0.949
STD. DEVIATION 0.002 0.018 0.110 10.107 0.68 0.10 6.02 0.025
MAX. 95% ERROR 0.004 0.034 0.203 14,569 1.25 0.19 11,06 0,047
ICromemnn-= (GRAMS/MILE) ===mcmace >I (MPG) (IN=HG) (GR/LB)
0o
HFET BAG DATA N
DATE TEST NUMHER HC co NOX coz FE
R (GRAMS/MILE) m=mmmmememcmmmeam——e ————>| (MPG)
5/30/80 803505 " 4AG 1 0.069 0.025 1.226 . . 374.3 23,7
6/ 3/80 803507 8AG 1 0.068 0.009 1.256 369.6 24,0
8/ 1/80 804931 BAG 1 0.066 0.047 . 1.050 : . 3564,9 25.0



TURBO BUICK TEST DATA

PROCESSED SEP 11y 1980

_EUEL _RPON=97 _ _ _VEHICLE: 24K473AH105848 INERllﬁ_uI= 3625 IYPE:_B8B SIIE:_DZ208
__DATE_ _TEST_NUMBER_ HG co NOX_ co2 €E QYNQ___QDOMETER_____IHP___BARQ___TEMP___HUM__NQOX FAC _DRIVEW
6/ 6/80 803508 0.0 0.0 0.0 0.0 0.0 D208 4207.0 8.9 286,78 73,0 T3.69 0.99 22136
6/ 9780 803509 1.086 10.072 1.593 5148.910 16.5 v208 4223.0 8.9 28,72 T1.5 73.89 0.99 22136
MEAN 1.086 10.071 1.593 518.909 16.50 28.75 ~T3.79 0.989
STD. DEVIATION 0.000 0.000 0.000 0.000 0.00 0.04 0.13 0.002
MAX. 95% ERROR 0.000 0.000 0.000 0.000 0.00 0,12 0.40 0.008
|¢rweeenans= (GRAMS/M]ILE) =mwwmeem=- > (MPG) (IN=HG) (GR/L8)
BB BAG DATA %:
DATE TEST NUMBER HC" co NOX €02 FE
R e atete (GRAMS/MILE) ~==—= cmememccecwen cwem==>| (MPG)
6/ 6/80 803508 BAG 1 1.163 12.230 1.653 528{6 16.1
. 6/ 9/80 803509 BAG 1 1.086 10.072° 1.593 518,9 16.5



‘;ﬁz-

TURBO BUICK TEST DATA PROCESSED: SEP 115 1980
—EUEL BON=90 . VEMICLE: ®4K473aH105868________ _INERIIA wI:i___3625 TYPE: EIP SITEL D208 :
__DBIE__TESI_NUMBER_ HC__-___ CQ_- NOX coz_____FE______ QIMQ__.QDQHEIER..._IHE..-BABQ IEME__-UM__NQLEAQ..QBHE“
6/10/80 803510 04925 4.386 1597 S17.390 16. 4239.0 8.9 28.97 1.5 73.12 0.99 36603
6/11/80 803881 0.559 4.562 1.676 520.760 16.7 0208 4281 .6 8.9 29.32 72 3 77.45 1.01 36603
8/ 8s/80 805270 0.549 4.8556 | 1.956 509.920 17.1 D208 4812.0 8.7 29.02 68.9 64.27 0,95 36603
-1 » . .
MEAN 0.544 4.601 1.743 516,023 16.90 29.10 71.61 0.980
STD. DEVIATION 0.017 0.237 0.188 5.537 0.20 0.19 6.72 0029
MAX. 95% ERROR 0.031 0 435 0.345 10. 173 0.37 035 12,34 0.054
|€Cmwrcecna AGRAMS/MILE) mmvomauas -> | (MPG) (IN=HG) (GR/LB)
FTP BAG DATA
DATE TEST NUMHBER HC co . NOX co2 : FE
R L el (GRAMS/MILE) ===~ Prescnercnen e ——— > {(MPG)
6/10/80 803510 BAG 1 1.851 20,220 2.318 525.3 15.8
BAG .2 0,173 0.048 1.25S S39.2 16,4
8AG 3 0.198 0.748 1.708 469.8 18.8
6711780 803881 8aG 1 2.029 2l.b444 2,452 530.4 15.5
BaG 2 0.171 v.088 1.372 . 537.3 16.5
8aG 3 0,190 0.376 1.672 481.9 18.4
8/ 8/80 805270 BAG 1 1.865 21.768 2.252 525.7 .15.7
BAG 2 0.172 0.0 1.962 §25.0 16,9
8AG 3 0.280 1.431 1.721 469,2 18.8



TURBO BUICK TEST DATA PROCESSED: SEP 11, 1980

......

_EUEL RON=90 __ __VEHICLE: #4K473AHYI0SBA8__________ INERTIA wIz___3625 1YPES _HFET S1IE: D208
—DAJE__TEST_NUMBER_ HC _ cQ NOX coe £E DYNO____QDOMETIER_____IHP___BARO___TEMP___HUM__NOX FAC__DRIVER
6/10/80 803511 V.064 0.151 1.208 365.350 24,3 D208 4260.0 . 8.9 28.97 6T.8 66.17 “NONE® 36603
6/11/780 803882 0.059 0.0 1.260 364.840 2443 D208 4291.0 8.9 29.32 70.3 75.88 1.00 36603
.84 Q/BQ 805269 0.066 0.241 1.212 368.360 24.1 D208 4832.0 8.7 28.93_ 67.8 65.84 #NONE# 36603
MEAN . 0.062 0.196. 1.226 366.183 24.23 29,07 69,30 0.970
STD. DEVIATION 0.004 0.063 0.028 1.914 0.11 0.21 S.70 0.025
MAX. 95% ERROR 0.007 0.192 0.053 3,517 0.21 0.39 10,47 0,046

jrm————— (GRAMS/MILE) ==vmmonan > {MPG) (IN-HG) (GR/LB)

HFET BAG DATA
DATE TEST NUMBER HC ' co NOX co2 - FE
_ R i L L L {GRAMS/MILE) ===-=w<ereccromcccnccanaa >| (MPG)
6/10/80 803511 BAG 1 0.064 0.152 1.208 365.4 26,2
6/11/80 803882 BAG 1 0.059 0.0 1.260 o 364.8 26.3

8/ 8/80 805269 BAG 1 0.066 0.241 , 1.212 . 368.4 24,0

—S‘z—



TURBY BUICK TEST 0ATaA

" PROCESSEDS SEP 11, 1980

—EUEL BON=9Q ___ VEHICLE: #4K4738M105868 INERLIA WIi_ 3625 __ LYPE: BBYH SIIE:_D208
__DATE__TESI _NUMBER ______HC cQ NOX_ Co2 . ___FE QYNO____ODQMETIER IHP___BARC___IEMP___HUM__NOX FAC__DRIVER
6/12/80 803863 0.943  10.101 1.870 533.330  16.1 0208 4301.9 8.9 29.36 171.5 71.93 0.98 22136
6/13/80 803864 0,983 9.384 1.871 529.470 16.2 D208 4309.0 8.9 29.24 T1.2 T6.,67 0.99 36603

MEAN 0.962  9.742 1.870 531.399 16.15 29.30 73.30 0.987
STO. DEVIATION - 0.027 0.506 0.005 2,738  0.07 0.08 1.93 _0.008
MAX. 95% ERRNOR 0.084 1.540 0.015 8.332 0.21 0.25 5.88‘\0-025
R — (GRAMS/MILE) ===m=mmm- >|  (MPG) (IN-HG) (GR/LB)
' .
BB8 BAG DATA >
, ]
DATE TEST NUMBER' HC Cco NOX CQZ FE .
. R ———— B (GRAMS/MILE) =m=em-m cmemm————— ————— | (MPG)
6/12/80 803863 BAG 1 0.943 10.101 1.870 $33.3 16.1
6/13/80 803864 BAG 1 0.983 9.385 529.5 16.2

1.871



TURBO -BUICK TEST DaTA PROCESSED: SEP 11y 1980 )
FUEL_PON=g2 YEHICLE: 24K473AH103868 . ___ INERTIA WI3__ 3623 _ _— TyPg: EIP SIIE:_ D208 o
__DATE__IESI NUMBER ___ __HC co NOX coz EE QYNO____ODOMETER 1HP___BARO___TEMP___HuM__NOX FAC._DRIVER
7/22/60 803878 0.447 4.308 1.821 510.150 17.1 D208 4573.2 B.7 28.94 70,0 66.33 0.96 22136
7/23/80 804876 0.420 4.115 1.889° 512.610 17.0 D208 4606.0 B.7 29.06 72,5 76,02 1.00 22136
.8/12/30 805356 0.477 5.029 1.937 462.460 18,8 D208 4851.6 8.7 29,06 71.5 65.86 0.95 36003
‘MEAN 0.448 4.483 1.882 495.073 17.63 29.02 $9.40 0.970
STD. DEVIATION 0.028 0.481 0,058  28.269 1.01 0.07 S.73 0.025
MAX. 95% ERROR 0.052 0.884 0.106 51.934 1.86 0.12 10.53 0.047
f<ommmmmee (GRAMS/MILE) ==omemmmn >I  (MPG) (IN=HG) (GR/LB)
FTP BAG DATA o
~J
DATE TEST NUMBER HC co NOX coz. FE '
| €omomememca oo mn e (GRAMS/MILE) =~=m=—m=meaee SR —— (MPG)
7722780 803878 BAG 1 1.607 20.661 2.585 - 529.5 15.6
BAG 2 0.153 0.0 1.426 525.0 16.9
8AG 3 0.136 0.253 2.005 46649 19.0
7/23/80 804874 BAG 1 1,420 19.396 2.516 532,7 15.6
BAG 2 0.172 0.103 1.602 52644 16.8
8/12/80 805356 BAG 1 1.585 20.696 1.563 . 408,] " 19.9
BAG 2 0.164 0.256 2.192 T 50249 17.6
BAG 3 0.239 2.297 20.6

1.734 - : 426.5



TURBO BUICK TEST DATA PROCESSED: SEP 11, 1980
__EUEL BON=82 ___ VEHICLE: 24K4738H)05868 INERTIA wI:___3625 — IYPE: HEET SITE: Do " C
__DATE__JESI MUMARER_ HE co NOX cQ2 EE RYNO QDOMETER IHE___BARO___TEMP___HUM__NOX_EAC__DRIVEH
7/22/80 803879 0.052 0.012 1.299 369.240 24.0 D208 4594 ,9 8.7 28,94 71.5 75.60 1.00 22136
7/23/80 804875 0,047 0.0 1.268 357,940 24.8 D208 4626,0 8.7 29.06 68.5 68.40 0.97 22136
8/12/80 805357 0.049 0,155 1.120 353,740 25.0 .D208 4873.0 8.7 29.05 67.5 66.43 ©NONE® 36603
MEAN 0,049 0.083 1.229 360.306 24.60 29.02 70.14 0.973
STD. DEVIATION 0.003 0.101 0.095 8.020 0.53 0,07 4,82 0,021
MAX. 95% ERROR 0.006 0.307 0.175 14,735 0.97 0.12 8.86 0,039
j<¢mecmmcca (GRAMS/MILE) =oomemea- >1 (MPG) (IN-HG) {GR/LB)
o
HFET BAG DATA ®
DATE TEST NUMBER HC co NOX . co2 FE
R e (GRAMS/MILE) ====== cmem—e———— poca=— > (MPG)
7/22/80 803879 BAG 1 0,052 0.012 1.299 369.2 264.0
7/23/80 804875 BAG 1 0.047 0.0 1.268" 357.9 26.8
8712780 805357 BAG 1 0.049 0.155 1.120

353.7

25,0



TURBO BULCK TEST DATA PROCESSEf® SEP 119 1980

__EUEL RONzE2 ___ VEMICLE: ®4K4734r105888 _______IWERIIA wli__ 3625 _ TYPE:_Ban SIIE1_0z08

__DATE__TEST _NUVBEK_ HE co NOX_____ €02 EE QYNO___ODOMEIER ____IHP___BARQ___JEMP___HUM__NOX FAC__DRIVER

7/24/80 804924 .- 04764 9.932 2.062 530,177 16.2 D208 4637.7 8.7 29.14 71.0 68.73 0.97 36603
MEAN 0,764 9.932 = 2,062 530,177 16,20 ‘ 29,14 68.73 0.966

g |€rmmmenea (GRAMS/MILE) ==o-owemm > (MPG) (IN=-HG) - (GR/LB)

888 BAG DATA

_.6 z-

DATE TEST NUMBER HC . , co NOX coz . FE
R e (GRAMS/MILE) ===mm=w=e -—————— it d (MPG)

1/24/780 804924 BAG 1 - 0.764% 9.932 2.062 . 530.2 16,2



TURRO BUICK TEST DATA PROCESSEDS SEP 11, 1980

FUEL PREMiuM ___ VEHMICLE: ®4Ke13AH105868_ _________ INERTIA ¢I: __ 3625 IYPE: FIE . SIIE: D208
__DAIE__IEST_NUMBER_ HG_ co NOX coz EE QYNO __ODOMETER ____IHP___BARO___IEMP___HUM__NOX FAC__DRIVER
7716780 803873 T 0.605 5.208 1.571 520,150  16.7 0208 4493.6 8.7  2R.B5 T12.5 69.52 0.97 22136
7717780 803875 0.578 4.742 - 1.605 S517.730 16.8 D208 4527.0 Bs7 28.94 73.0 73.18 0.99 22136
s>, MEAN Q.591 4.975 1.568 518.939  16.75 28,89 71.35 0.978

MAX. 95% ERROR 0.058 1.002 0.070 5.270 0.21 : 0.19 7.88 0.034
!<° ------- (GRAMS/MILE)--?- ----- >4 {MPG) (IN-HG) (GR/LB)

FTP BAG DATA

C
o
DATE . TEST NUMBER HC co NOX ' co2 . FE J
R e L (GRAMS/MILE) ===ecmcocecnccccermnccana > (MPG) ‘
7/16/80 803873 HAG ) 2.091 23.148 2.431 533,4 15.4
BAG 2 0,149 0.0 1.260 © 533,1 16.6
HAG 3 0.364 1.706 1.523 . 485,3 18.1
1717780 803875 BAG 1 1.925 21.073 2.464 541.3 -~ 15.3 -
BAG 2 0,164 0.0 . 1.296 528.7° T 1648
BAG 3 0.395 1.505 1.548 ' 47849 18.4



THURHO BUILK TEST DATA PROCESSEDN: Ser 11, 19H0D
EuEL_pastuun yEQICLE? #4K473AH105864H IHERTIA uTs 3625 IYPES _HEET SIIE:_D208 -
__DATE__TEST NUFHER ______HC co MO X €02 EE QYNO____QDOMEIER 10P___BaRU___TEMP___HUM__NOX_EAC__ORIVEHR.
7/16/780 H03874 T 0.070 0.082 0.980 3R1.200 23.3 p208 4515,7 Be7  2R.R4 T2.5 69.55 0,97 22136
7/17/80 803876 0.064 0.040 0.993 371.910 23.8 0208 4547.8 8.7, 29.85 Tl.5 72.83 0.99 22136
i MEAN 0.067  0.061 0.986 376.554  23.55 29,34 71.19 0.977
STD. DEVIATION 0.005 0.029 0,004 6.564 0.35 0.71 2.32 0.010
MAX. 95% ERROR 0.015 0.090 0,026 19.973 1.07 2.17 7.06 0.031
[ C R (GRAMS/MILE) ==cemmamm >I  (MPG) (IN=HG) (BR/LK)
&
HFET BAG DATA =
DATE TEST NUMBEK HC Co . NOX co2 FE )
| <mccmmmmmc e mccccnenaaan (GRAMS/MILE) =emcmmcomaccaaaan reeea——e>| (MPG)
7/16/80 803874 BAG 1 0.070 0.082 0.980 381.2 23.2
7/17/80 803876 Bah 1 0.064 0.040 0.993 371.9 23.8



TURBO BUICK TEST DATA PROCESSED: SEP J1y 1980

“ gy

ce e o

EUEL_PREMIUM_ ¥Ed1CLEi-£&K&13AﬂLE§&6a : INERTIA WI:_ __3625 IYPE:_BBA ———_S1TE:_D208
__DAIE__TESI_NUMBER ______ HE co NOX __gco2 £E DYNO ODOMETER IHP___BARO___IEMP___HUM__NOX FAC__ORIVEH
7/18/80 803877 1.180 11.721) 1.885 544.734 15.6 D208 4565.0 8.9 29,10 70.0 70,45 0.97 36603

MEAN 1.180 11.72} 1.8685 S544.733 15.60 29.10 70.45 0,974

l€¢evececns (GRAMS/MILE) ===ee~===>| (MPG) (IN-HG) - {GR/LB)

B8B8 BAG DATA

‘29-

DATE TEST NUMBER HC co . NOX ‘€02 FE
. R e i (GRAMS/MILE) m=mcoreenemmcnccnanacancy | (MPG)

7/18/80 803877 BAG 1 1.180 11.721 l.885 544,7 15.6



TURBO BUICK TEST DATA PROCESSEDt SEP 11, 1980

~EUEL commEfent vEdlCLEi-ﬁ&g&iaauiaéa@a INERTIA WI:i __3625 IYPE: _FIP _SIIE:_DOOS A
—Qa1E IESL MUAER ug.. 0 Nox cog__.___tg QYNO___ OQDOMEIER_____IHP _ Qa0 __ JEMP___HUM__NOX FAC DRIVER
7/30/80 804925 0.620 4.745 2,014 S03.170 17.3 0006 4460.0 9.2 29.00 75.0 58.15 0.92 = 36603
7/31/80 804927 0.576 4,885 1.958 501.820 +17.3 0006 4692.0 9.2 28.88 75.0 58,50 0.92 36603
MEAN 0,598 4.815 1.985 502.494 17.30 ‘ 28.94 58.32 0.921
STD. DEVIATION 0.030 0.098 ° 0.038 0.935 0.01 ' 0.08 0.24 0.002
MAX. 95% ERROR 0.093 0.300 0.118 2.846 0.03 : 0,26 0.74 0,008
R (GRAMS/MILE) ===mmenoe >I  (MPG) } ( IN-HG) (GR/LB)
FTP BAG D : A
| G DATA %3
DATE TEST NUMBER HC co NOX co2 FE
. e bl Sl (GRAMS/MILE) ====== prm————————— we——a=>| (MPG)
7/30/80 806925 BaG 1 2,064 19.992 2.336 528,7 15.7
BAG 2 0.196 0.225 2.015 51447 17.2
BAG 3 0.336 1.827 1.767 461.8 : 19.0
7/31/80 804927 8AG 1 1.835 22.019 2.263 524.6 15.7
BAG 2 0.183 0.0 ' 1.979 513.4 17.3
BAG 3

0.368 1.159 1.690 - ho2.8 19.0



~yg-

JTURBO BUICK TEST DATA PROCESSED: SEP 11s 1980
FUEL CommuRaiaL  YEHICLE: 24K473AH105868 INERTIA_WI:_ _ 3629 _ IYPE: HEET___. SITIE:_D0OG o
__DAIE__IEST _NUMBER. HC co NOX______co2 EE DYNQ __ _QDOMEIER IHP__ _BARQ _ IEMP___HUM__NOX EAC_ DRIVEH
7/30/80 804926 0.079  0.077 1.116  362.560  24.4 0006 468140 9.2 29.02 75.0 58.10 0.92 36603
7/31780 804928 0.081  0.089 1.100 365.710 26.2 D006 4707.0 9.2 28.85 T6.5 61.66 0.96 36603
MEAN 0,080  0.083 1.107 3644135 264,30 24.93 59.88 0.928
$TD. DEVIATION 0,003  0.006 0.010  2.215  0.14 0.12 2,52 0.009
MAX., 95% ERROR  0.010  0.028 0.031  6.739  0.43 0.36 7.68 0.030
) ¢mmmmmmmm (GRAMS/MILE) =mmmmmmm-n 51 (MPG) (IN=HG) (GR/LB)
HFET BAG DATA
DATE TEST NUMBER . HC co . NOX coz FE
jCmommmm—————cm—— e ——eee (GRAMS/MILE) mmmmreemmeman—o————————— > (MPG)
7/30/80 804926 BAG 1 0.079 0.077 , 1.116 362.6 24.4
7731780 804928 BAG 1 0.081 0.089 1.100 365.7 24.2



TYKBO BUICK TEST DATA PROCESSED: SEP 11+ 1980

FUEL _COMMER, VEHICLE: ®4K473aH105864 INERTIA wI:___3625 IYPE:_RAH ' SITE: DOQG T
__DATE _TEST NUMBER_______HC co NOX. co2. . EE DYNO____ODOMETER_____IHe___8ARQ___IEMP___HUM__NOX FAC ' DRIVER
8/ 1780 804929 ° 1.039 11.297 2.140 518,753 16.4 pooé 4723.0 9.2 28,95 75.5 59,77 0.93 36603
MEAN 1.039 11,297 2.140 518.752 16.40 28.95 S9.77 0.927

: ' (MPG) (IN=HG) (GR/LB)

I€reemmcee (GRAMS/MILE) ====ee=om >

DATE TEST NUMBER HC

8/ 1780 804929 BAG 1 1.039

888 BAG DATA
co NOX co2 FE

e e LT L PP (GRAMS/MILE) ~===~= et ettt —————>| {MPG)
11.297 . 24140 518.8 1644

_gc—
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APPENDIX B

GM Test Data
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MANUFACTURER

GENERAL MOTORS

TEST 0ULOM
TEST # CYCLE MILES

DATE

- - o > - -

*-ENG FAM:I12S54AB

3-25-80 12981 FTP 3790
3-25-80 12982 HFET 3801
6~ 3-80 18844 FTP 4259
b- 3-80 18845 MFET 4270
6= 4-80 1BHL6 FTP %302
6~ 4=-80 18847 HFET 4313

SysT
MILES

03787
03798

ue2S6
04267

04¢99
04310

- e e ww-

. " VEMICLE TEST DATA LOG
VEHICLE ID sc CARLINE
POTTS BV (V)FIREHIRD
ACTIVE YEAR MODEL YEAR
1951 1981
I0LE amB EMISSION WESULTS
RPM  TEMP HC CO €02  NOX EVAP
EVAP FAM:1B4S=2 ENG CODE:3
73.0 00.210 02.38 0571, 00.40 01.20
72.0 004049 00.24 0404, 00,29 .
72.0 004255 02.55 0589. 00.34 .
72.0 00.052 00.20 0417. 00.27 .
70.5 00.282 03,53 0569, 00,38 .
70.5 00.060 00.40 0409. 00.28 .

CONTROL SYSTEMS

EMISSION EVAP - DISPLACEMENT
EGR/PMP/Z/OXDZACL/ CAaN L9 L
FUEL
ECON FUEL TYPE

ETw: 4000 DYNO H.P,$08,6

TRANSIL3 0/D3) AXLE33.0R N/VE 39,1
15.4 STANDARD TEST FUEL

21.9 STANDARD TEST FUEL -

16.9 STANDARD TEST FUEL

21.2 STANDARD TEST FUEL

15.4 LOW OCTANE FUEL

21.6. LOW OCTANE FUEL

_LE_
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b

DATE

MAMNUFACTUKER

- -, - - -

GENERAL MOTORS

TEST 00OM
TEST # CYCLE MILES

#~ENG FAMII4E4NBD (TURBO)

5-26-80
5-26-80

6-24-80
6-24-80
6-26-80
6~26-80

16611 FTP 39V9
16612 HFET 3920

18019 FTP 4271
18020 HFET 4202

18021 FTP  43le
18022 HFET 4327

VEHICLE

TEST DATA LOG

VEHICLE ID sC

850843 Fv

CARL INE

(VIMONTE CARLO

ACTIVE YEAR MODEL YEAR

SYST 10LE aMB
HMILES RPM TEMP HC co

EVAP FAM:1B4-4

03791 73.0 00.300 02.82
038601 73.0 00.048 00,00
0ala2 72.0 00.341 02.79
ualsa 71.0 00.055 00.01
QalBoe 3.0 00.436 03.76
04196 72.5 00.057 00.02

coe

EMISSION RESULTS

NOX

ENG CODE:1

0465,
0322.

0471,
0323.

0476.
0327.

00.66
00.36

00.66
00.35

00.66
00.35

EVAP

01,32

0l.44

EMI

EGR

FUEL
ECON

18.9
27.5

18.6
27.4

18.3

27.1-

CONTROL SYSTEMS
SSION EVAP OISPLACEMENT

/PMP/0OX0/3CL/ (of Y 3.8 L

FUEL TYPRE

ETW: 3750 DYNO H.P.310.6
TRANSIL3 07031 AXLE22.73 N/VE 3T7.4

STANDARD TEST FUEL
STANDARD TEST FUEL

STANDARD TEST FUEL
STANDARD TEST FUEL

LOW OCTANE FUEL
LOW OCTANE FUEL

_88_
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MANUFACTUKRER

GENERAL MOTOKS

TEST 0DhOM
DATE TEST # CYCLE MILES

S LB G GN mEEE S SE N e

®#=~ENG FAM:14F4AE

5-26-80 16613 FTP 3152
5-26~8B0 16614 HFET 3703

0=25-80 18842 FTP 4095
6=25-80 18843 HFET 4106

SYST 1D
MILES RP

03788
03799

04134
04145

VEHICLE TEST DATA LOG

VEHICLE IUL SC

8801106

LE aMB
M  TEMP

Fv

CARLINE

(VIELECTRA

ACTIVE YEAR

MODEL YEAR

1981

EMISSION KRESULTS

HC co

EVAP FAM:1B4S-4

72.0
72.0

73.0
71.5

00.283 01.72
00.060 00,23

00.229 02.38
00.0664 00.54

coz

NOX EVAP

Smamemme SBEaEoe aocee

ENG CODE:3

0512,
0312,

0501.
0308,

00-“8' *
00.27 .
00.52 .
00.27 .

CONTROL SYSTEMS

EMISSION EvaP  ODISPLACEMENT
EGR/PMP/0OXD/3CL/ CAaN 4.1 L
FuEL

ECON FUEL TYPE

17.2
2844

17.5
28.7

TP LR P PP P Y Y Y L DY Y Y P L L Yy L Yy )
. 0

ETws: 4250 DYNO H.P.t10.8
TRANS:L4 0/0D32 AXLES3.23 N/VE 26,5

STANDARD TEST FUEL
STANDARD TEST FUEL

LOW OCTANE FUEL
LOW OCTANE FUEL

_68_
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VEHICLE TEST DATA LOG
CONTROL SYSTEMS
MANUFACTURER VEHRICLE 1D SC CARL INE EMISSION EVAP DISPLACEMENT

GENERAL MOTORS 880117 CV  (VIDEVILLE/BROUGHAM EGR/PMP/OXD/3CL/ CAN = 4.1 L

ACTIVE YEAR MODEL YEAR

L L L e R

¢ e & © & 9

e ©

@1

T © ¢ e

&

1941 1951
TEST ODOM SYST IDLE aMB EMISSION WESULTS FUEL
DATE TEST # CYCLE MILES MILES RPM TEMP HC co cou2 NOX EVAP ECON FUEL TYPE
0=ENG FAM:14F4AEY EVAP FAM:184S~4 ENG CODE:3 ETw: 4250 DYNO Hl.P.111.3
. TRANS:L4 0/D32 AXLES3.23 N/VI 27.1
6= 5-80 17044 FTP 3830 03828 71.0 004269 02.53 0523. 00.60 01.35 16.8 STANDARD TEST FUEL
6= 5=-80 17045 HFET 3841 03839 720 00,055 00.38 0346. 00.27 . 25.6 STANDARD TEST FUEL
6-¢0-80 18831 FTP 40¥3 04091 72.0 00.289 04.66 0532. 00.56 . 16.4 LOw OCTANE FUEL
6-26~80 18832 HFET 4104 04102 72.0 00.083 01.82 0344. 00.27 . 25.5 LOW OCTANE FUEL

—017.-
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LN

52} VEHICLE TEST DATA LOG
& ‘ CONTROL SYSTEMS
MANUF ACTURER VERICLE 1ID sC CaRL INE EMISSION EVAP DISPLACEMENT
o GENERAL MOTORS P0O794 BV  (V)FIREBIKD EGR/PMP/OXD/3CL/ CaN 4.9 L
ACTIVE YEAR MODEL YEAR
&  rcca——- e mce————
1981 .19l
@ TEST OOOM SYST IDLE aMB EMISSION RESULTS FUEL
DATE TEST # CYCLE MILES MILES RPM TEMP HC co co?z NOX  EVAP ECON FUEL TYPE
2
. ®~ENG FAMI12S4ABD  (TUKGO) EVAP FAM:1B45-2 ENG CODE:) ETWt 4000 DYNO H.,P.$08.6
o - TRANS::L3 O/D31 AXLE3.08 N/ZVE 39,1
7-23-d0 19612 HFET 3810 03847 72.0 00.070 00.04 0412. 00.38 . 21.5 STANDARD TEST FUEL
& 7-25-40 27366 FTP 3b4s4 03881 71.0 00.278 00.72 0585, 00.59 01.18 15.1 STANDARDO TEST FUEL
8- 6=-8B0 20188 FTP 4096 Valsb 72.0 004368 01.83 0596+ 00.59 . 14.8 LOW OCTANE FUEL

9 B- 6-80 20189 HFET  &4lu7 04147 73.0 00.067 00.11 0415, 00.4) . 21.3 LOW OCTANE FUEL
L
—

@ |

F3%

©

@',

3 & & ©
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¢ ©

=

e & ¢

MANUFACTURER

GENERAL MOTORS

TEST OULOM
DATE TEST 4 CYCLE MILES

o~ENG FAMI1IHBYSHGN  (TRUCK)
6-30~-80 18319 FTP 3757
6=30-80 18320 HFET 3768
7-11-80 16716 FTP 3898
7-11-80 18717 HFET 3309
T-15-80 18929 FTP 3953.
7-15-80 18930 HFET 3904

VEHICLE TEST DATA LOG

VEHICLE ID SC CARLINE
coC215 FT (T)Cl0 P/U 24D
ACTIVE YEAR MODEL YEAR
1941 1981
SYST  IOLE aMmB EMISSIUN KRESULTS
MILES RPM TEMP HC co caz NOX Evap
EVAP FAM:1D4D-8 ENG CODE:2
0378b 72.0 00.530 05.80 (523. 02.14 .
03799 72.0 00,070 01,10 0384, 03.05 .
03%30 73.0 00.630 06.90 0529. 01.93 .
03941 73.0 00.090 02.00 0382. 02.80 .
03985 72.0 00.710 08.70 uS30. 01.66 .
03997 73.0 00.090 01,90 0394, 02,50 .

EMI

EGR

FUEL
£CON

16.6

23.0

16.4
23.0

16.2

22.3-

CONTROL SYSTEMS
SSION EVAP

/70X0/ CaN

DISPLACEMENT

5.0 L

FUEL TYPE

ETW: 4500 DYNO H.Po316.6
TRANS:L3 O/13]1 axLEt2.56 N/v: 33,2

STANDARD
STANDARD

TEST FUEL
TEST FUEL

TEST FUEL
TEST FUEL

STANDARD
STANDARD

LOW OCTANE FUEL
LOW OCTANE FUEL

-.217—
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MANUFACTUKRER

R e e Y ]

GENERAL MOTORS

TESY OLOM  SYST
DATE TEST # CYCLE MILES MILES

@=ENG FAaMI1AL4HANA {TRUCK)

6-¢b-80 18210 FTP 3729 03794
o6~28-80 18211 HWFET 3739 03805

7~18-80 33235 HFET 3981 04051
7-18~80 33236 FTP 4013 04084

VEAICLE TEST DATA LOOG

- - - - - - - - - - o

VEHICLE IO sC CARLINE
Coxles | FT (Tinlo sy awo
ACTIVE YEAR MODEL YEAR
) 1981 -l;dl
I10LE aMB EMISSTION RESULTS
KPM  TEMP HC co Ccoe NOX EvapP

W Gmmw - -

EVAP FAM:104D-8

71.0 00.560
71.0 00.100

73.0 00.100
72.0 00.570

ENG CODE:S

06.50 0S46., O01.80 01.29
00.10 0400. 02.14 .

00,10 0385, 02,190 .
08,70 0551. 01.770 .

EMI

EGR

FUEL
ECON

1S5.8
22.1

23.0
15.7

CONTROL SYSTEMS
SSION EvaP DISPLACEMENT

/PMP/OXD/ CAN ‘S.0 L

FUEL TYPE

ETw: 4750 DYNO H.P+315.6
TRANS:L3 O0/D:1 AXLE:2.56 N/VE 30.8

STANDARD TEST FUEL
STANDARD TEST FUEL

LOW OCTANE FUEL
LOw OCTANE FUEL

_£f7—
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APPENDIX C

Chrysler Test Data
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VEHICLE TEST DATA LOG

CONTROL SYSTEMS
MANUFACTUKER VEHICLE ID SC CARLINE EMISSION EVAP DISPLACEMENT

- v A .y W > - - T e . - - > sy " e o - - - L LY Y T P LT Tt TP I YL P P R L T Ly L P P T L T

CHRYSLER D2bo BY (VINEWPORT/NEW YORK EGR/PMP/OXD/3CL/ CaN 318,

ACTIVE YEAR MODEL YEAR

& G

=3

© ©® © ¢

)

1981 1981

TEST 00OM SYST IDLE AMB EMISSION RESULTS FUEL
0aTE TEST # CYCLE MILES MILES RPM  TEMP HC co coz NOX  EVAP ECON COMMENTS
9-ENG FAM:IBCKS.2V4HC] EVAP FAM3BCRKF ENG CODE:A-3 ETW: 4250 DYNO H.P.312.1

: TRANS:L3 0/D3) AXLE$2.45 N/VE 31.6
5-13-d0 16158 F1P 3712 3802 650 74, 0.110 1.56 556. 0,61 1.15 15.9 STANDARD TEST FUEL
5-13-80 16159 HFET  37¢3 3813 73. 0.012 0,06 365, 0.89 « 24,3 STANDARD TEST FUEL
5-15-80 16160 FTP 3796 3b88 670 T4. 0.166 1.93 550. 0.79 0.97 16.0 LOW OCTANE FUEL
5-15-80 16161 HFET 3807 3900 73. 0.20 0,13 337. 0,64 . 24,8 LOW OCTANE FUEL

_917-
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VEHICLE TEST 0OATA LOG

MANIIF ACTUREK VEAICLE 1D sc CARLINE EMI
CHRYSLER D254 BY  (V)DIPLOMAT EGR
ACTIVE YEAR MUDEL YEAR

1981 1981
TEST 0DOM SYST IOLE AMB EMISSION HESULTS FUFL
DATE TEST ® CYCLE MILES MILES RPM TEMP  HC  CO  CO2  NOX EVAP ECON

S<ENG FAM:BCRS.2VAHC] EVAP FAM:BCRKF ENG CODE:A-1
5-26-50 16814 FTP 3807 3813 710 7S,  0.109 1.98 546. 0.61 o lé.l
5-264-80 16815 HFET 3418 3624 74, 0.022 0.21 359. 0.27 . 24.7
5-28-80 16816 FTP 3850 3456 710 80.  0.158 2.97 549, 0.53 o 1640
5-28-80 16817 HFET  3dol 3567 82,  0.034 0.28 370. 0,30 . 23.9.

CONTROL SYSTEMS
SSION EvapP

/PMP/0OXD/3CL/ CAN

DISPLACEMENT

318.

COMMENTS

ETW: 3875 DYNO H.P+311.5
TRANSIL3 O/D3]1 AXLEI2.45 N/VE 32,1

STANDARD TEST FUEL
STANDARD TEST FUEL

LOw OCTANE FUEL
LOW OCTANE FUEL

—9 i7_
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MANUFACTUKER

P R e L ]

CHRYSLER

TEST
DATE

0DOM
TEST # CYCLE MILLS

R L B MMM W e s -

¢=-ENG FAMIBCRS.2VYFAX

7- 3-80 19157 FTP
7= 3-80 19158 HFET
7= 7-80 19159 FTP
7- 7-00 19160 HFET

4623
4634

4663
4674

SysT
MILES

4748
4759

4789
4800

VEHICLE TEST DATA LOG

VEHICLE ID sC CARLINE
280 Fv  (v)IMPERTaL
ACTIVE YEAR MODEL YEAR
TTlest T lem
IDLE aMmB EMISSION RESULTS
RPM  TEMP HC co co2 NOX Evap

EVAP FAM:BCRKG

570 77.
17.

580 76.
75.

127
028

129
«043

ENG CODEA=-2

2604 532. « 78 .
«70 343, 43 .
l1e77 S3H. «13 .
«87 346. 53 .

EMI

EGR

CONTROL SYSTEMS

SSION EVAP

/PMP/0OXD/3CL/ CaN

OISPLACEMENT

318.

FUEL

ECON

16.6
25.8

16.4
25.5

COMMENTS

ETw: 4250 DYNO Hl.P.211,3
TRANSILI 0/D3) AXLE12.24 N/VS 28,7

STANDARD TEST FUEL
STANDARD TEST FUEL

LOWw OCTANE FUEL
LOw OCTANE FUEL

-1y~
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® 0 2 © © @ 6 @

© ©

o

Qe ©

> &6 & © © & & @

DATE

v=ENG FAMIBCRS.2VIFF6

7- 9-u60
7= 9-40

7
7

-

1
1

1-80
1-80

MANUFACTURER

- - P W - = - -

CHRYSLER

TEST

VOOM

TEST # CYCLE MILES

19851
19852

19854
19855

FIP
HFET

FTP
HFET

«238
4249

43u3
4354

SYST
MILES

6166
4176

4263
4cB0

VEHICLE 1D

I0LE aMd
RPM  TEMP

VEHICLE TYEST DATA LOG

sSC CARLINE

- - - - e - - - - -

Cv (V)Y IMPERIAL

ACTIVE YEAR MODEL YEAR

1911 1981

EMISSION RESULTS

HC

cov coz NOX EVaP

MEmS MV E® EBERCMAR BN BEEMEE DDEWmES @Eww®

EVAP FAM:YCRKG

555 77,
T4

580 77.
77.

117
«032

«158
<046

ENG CODE:A=2

1.20 550. - «40 .
«57 353. 43 .
2.40 557. «48 .
.89 355. .Sl L]

EMI

EGR

FUEL
ECON

CONTROL SYSTEMS
SSION EvaP DISPLACEMENT

/PMP/OXD/3CL/ CaN 318,

COMMENTS

LAL P L L LD L L L L XL L A 2 O LI LA LA LA L L2 L1 2 J

ETws 4250 DYNO H.,P.311,3
TRANS:L3 O/Dt]l AXLE:2.24 N/VE 2847

STANDARD TEST FUEL
STANDARD TEST FUEL

LOW OCTANE FUEL
LOW OCTANE FUEL

_8'!7-.
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HANUFACTURER

- - - S = = m W -

CHRYSLER
_ TEST ODOM
DATE TEST # CYCLE MILES

- L E M SR ERE B et -

#=ENG FAMICCRS.2v4HALL

4= 2-81 26058 FTP 3864
4~ 2-81 26059 HFET 3876

4= 6-81 26200 FTP 3vlo
4= 6-81 26201 HFET 3921

SvYST

VEHICLE ID

10LE amMB

MILES KPM TEMP

3787
37948
3632
Jgul

EVAP FaM:

660 7S.
71.

650 75.
T4.

VERICLE TEST DATA LOG

sC

CARLINE

BV {V)SPECIAL

ACTIVE YEAR

MODEL Y

EMISSION RESULTS

HC

CCRKE

«182
+035

«163
042

co coe’

NOX

EAR

EVaP

ENG COOE:a-1

1.92 660.
42 L46.
1.99 664,
+61 470,

a2
37

a4
37

1.17

EMI

EGR

FUEL
E£CON

13I“
19.8

13.3
18.8

CONTROL SYSTEMS
SSION EVAP DISPLACEMENT

/PMP/OXD/3CL/  CAN 318,

COMMENTS

ETw: 4250 OYNO H.P.112.0
TRANSSL3 O/D31 AaxXLES2.94 N/VE 38,0

STANDARD TEST FUEL
STANDARD TEST FUEL

LOw OCTANE FUEL
LuwWw OCTANE FUEL

_6')7—
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APPENDIX D

Comparison between Unclipped LA-4%*
and Bags 1 and 2 of the FTP

* A description (speed versus time) of the unclipped LA-4 was published in
the Federal Register of July 15, 1970 {35 FR 11357).
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