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The Coordinating Research Council, Inc. (CRC) is a non-
profit corporation supported by the petroleum and automotive
equipment industries. CRC operates through committees made
up of technical experts from industry and government who |
voluntarily participate. The four main areas of research °
within CRC are: air pollution (atmospheric and engineering e
studies); aviation fuels, lubricants, and equipment perfor-
mance; heavy-duty vehicle fuels, lubricants, and equipment
performance (e.g., diesel trucks); and light-duty vehicle
fuels, lubricants, and equipment performance (e.g., passen-
ger cars). CRC's function is to provide the mechanism for o
joint research conducted by the two industries that will
help in determining the optimum combinations of petroleum
products and automotive equipment. CRC's work is limited to
research that is mutually beneficial to the two industries
involved, and all in‘ormation is available to the public.
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ABSTRACT

yA

sia
The 1982 CRC High-Temperature Driveability grogram was conducted at
the US Army Proving Grounds near Yuma, ' , from September 20
through October 19, 1982, at nominal ambient temperatures of 70°F
Tﬁ.?g}and 95°F _t35°¢» CRC has conducted previous programs for the
evaluation of vapor lock and hot start and driveability of 1971 and
1975 model passenger cars. Since 1975, vehicle designs have changed
rapidly to meet more stringent exhaust emissions and fuel economy
standards. These changes may affect vehicle high-temperature perfor-
mance. The 1982 CRC High-Temperature Driveability Program investi- _
gated the effect of such changes on vapor lock performance ineteen - -

"-_1982 passenger vehicles at nominal temperatures of 70“F{2+*CPand
R‘Fﬁsse-);a The two=temperature vapor 1ock evaluation was used in
updating ambient temp??tature correctiopdof volatility over a range of
temperature from 70¢F €2T°CP to 957F 435°CH> Hot-start and drive-
ability performance was evaluated at a nomina} 95°F (35°€) temperature
by two test procedures. A new city driveability procedure emphasized
conditions that could cause performance problems encountered in heavy
stop-and-go traffic after a period of temperature stabilization.
Selected vehicles were also evaluated using the CRC Hot-Start and

Driveability Procedure.
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I. INTRODUCTION

The 1982 CRC High-Temperature Driveability Program was conducted at
the US Army Proving Grounds near Yuma, Arizona, from September 20
through October 19, 1982. The series of road tests comprising the
program were conducted at nominal ambient temperatures of 70°F (21°C)
and 95°F (35°C).

CRC has conducted previous programs for the evaluation of vapor lock
and hot start and driveaway of 1971 and 1975 model passenger cars.
Since 1975, vehicle designs have changed rapidly to meet more strin-
gent exhaust emissions and fuel economy standards. These changes may
affect vehicle high-temperature performance. The 1982 CRC High-
Temperature Driveability Program investigated the effect of such
changes on vapor lock performance of nineteen 1982 passenger vehicles
at nominal temperatures of 70°F (21°C) and 95°F (35°C). The vapor
lock tolerance of each vehicle was determined for each temperature by
evaluating incremental blends from a fuel series ranging in volatility
from approximately 7.0 to 17.0 psi Reid vapor pressure. Various
blends were tested to determine the fuel which would give a 25 percent
increase in acceleration time relative to a base acceleration. This
fuel in terms of Ty L=20 defined the vapor lock tolerance of the
vehicle. The two-teﬁperature vapor lock evaluation was used in up-
dating ambient temperature corrections of volatility over a range of
temperature from 70°F (21°C) to 95°F (35°C). In addition, an alter-
nate vapor lock procedure was run in two vehicles.

T S ¥ TEEEETTT T W i e oW

Hot-start and driveaway performance was evaluated at a nominal 95°F
(35°C) temperature by two test procedures. A new test procedure that
emphasized Tow speed, mild acceleration, and frequent idle periods was
evaluated in this program. This City Driveability Procedure empha-
sized conditions that could cause performance problems encountered in
heavy stop-and-go traffic after a period of temperature stabilization.
A special pentane-rich fuel and one or more vapor lock fuels were
tested in all vehicles using the City Driveability Procedure. Eleven
of the vehicles were also evaluated using the CRC Hot-Start and
Driveaway Procedure. Performance was expressed for both procedures in
terms of CRC demerits, with poorer performance resulting in higher
demerit levels.

Appendix A 1ists participants in the test program, members of the
Program Panel, and members of the Data Analysis and Report-Writing
Panel. The program proposal approved by the CRC Volatility Group is
shown in Appendix B.
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II. SUMMARY

Vapor lock severity increased in most cases as fuel volatility
and ambient temperature increased.

The 1982 model cars tested had fewer vapor lock problems than
1975 and 1971 model cars tested in previous CRC programs. A fuel
with Ty, 250 of 124°F (ASTM Class C) satisfied 75 percent of 1982
model cérs, 45 percent of 1975 model cars, and 20 percent of 1971
model cars at 95°F.

For vapor lock tests, the ambient temperature correction factor
for adjusting Ty, =99 data was established to be 0.7°F TV/L=20
per degree ambieﬁé temperature.

There appeared to be no appreciable difference in vapor lock
performance for cars with and without fuel return lines.

The limiting vapor lock requirements were outside the range of
test fuels for five of nineteen cars at a nominal 95°F (35°C)
test temperature, and for seven of nineteen cars at a nominal
70°F (21°C) test temperature.

Ten of twelve cars at their critical soak condition had more
?gverf vapor lock requirements at 95°F (35°C) than at 70°F
1°C).

Twelve of fourteen cars were idle soak limited at 95°F (35°C).
At 70°F (21°C), six of twelve cars were idle soak limited, and
six were key-off soak limited.

Data did not establish a definitive relationship between a
vehicle's vapor lock tolerance and its hot-start and driveaway
performance.

For the City Driveability Procedure, seven vehicles showed large
changes in demerit levels with changes in fuel volatility.

Both the City Driveability Procedure and the CRC Hot-Start and
Driveaway Procedure showed volatility and vehicle effects.

From these data, there is no clear advantage to recommend either
the City Driveability Procedure or the CRC Hot-Start and Drive-
away Procedure for driveability evaluations.
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III. TEST VEHICLES

Eighteen passenger cars and one passenger van were tested in this
program. Selection was based upon a list of twenty primary and five
secondary vehicles listed in the test plan, contingent upon avail-
ability from rental agencies. In the selection of test cars, con-
sideration was given to sales volume and vehicles of special interest.
A1l vehicles were equipped with automatic transmissions, air condi-
tioning, and Federal exhaust emission control devices. Vehicles are
described in detail in Table I.

Prior to thwe start of the test program, the vehicles were delivered to

a contractor for test preparation. Car preparation included installa-

tion of fuel tank drains, installation of a vacuum tee, checking and

adjusting timing and idle speed, and checking integrity of emission

control equipment. Thermocouples were installed on test vehicles by

test participants at the start of the test program. One thermocouple
, was taped to the exterior of the fuel line as close to the carburetor
or fuel injector as possible. For General Motors vehicles, a second
thermocouple was installed in the fuel tank through the drain line.
For all other vehicles, a second thermocouple was taped to the
exterior of the fuel line as close to the fuel pump inlet as possible.
At the conclusion of the test, the vehicles were returned to the
' contractor for removal of the tank drains. A flat 3/32-inch brass
plate was soldered over the tank drain hole.

i IV. TEST FUELS

Vapor lock test fuels consisted of three base fuels of 7.1, 11.8, and
. 16.3 psi Reid vapor pressure (RVP) identified as RMFV 90-82, 91-82,
J and 92-82, respectively. The fuel series design accommodated a 10.5
| psi RVP fuel as representative of a typical summer fuel, and a 13.5

psi RVP fuel as representative of a typical winter fuel. Increased

volatility was accomplished primarily by the addition of butane,

Intermediate test fuels were blended on-site using two blending pumps.
\ One blending pump dispensed the low and intermediate volatility fuels
) and blends of the low and intermediate fuels. The other pump dis-
g pensed the intermediate and high volatility fuels and blends of the
. intermediate and high fuels. Table Il presents the average fuel
N inspection data for the odd number fuels available from the blend
. pumps. The blends were prepared by one laboratory and were shipped to

participating laboratories for analysis. Individual inspection data
! by participating laboratories are presented in Appendix C.
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Figure 1 shows the relationship of Ty, .59 and percent evaporated at
158°F to RVP for the series of vapor légk ﬁhels. The curves in Figure
1 correspond to least-squares equations; the fuel series curves were
used to derive the other volatility values from measured RVP's when
processing data from the vapor lock and driveability tests:

o TV/L=20 = 213.05 - 9.9293 (RVP) + 0.19306 (RVPZ)
Fi- %@158°F = 5.94 + 1,8945 (RVP) - 0.0099081 (RVPZ)

A special fuel blend (RMFV 93-82), shown in Table II as Fuel 20 and

used in simulated low-speed city driving tests, was intended to empha-

size problems in the hot-start and driveaway application. It was a
g pentane-rich high volatility fuel. In order to relate other proper-
- ties to measured RVP's on tank samples subjected to weathering during
- the road tests, samples of this fuel were allowed to evaporate to
varying degrees, then RVP and T versus V/L curves were determined on-
site at Yuma on the fresh and weathered samples. Subsequently, a
retain sample was also weathered in several stages, and RVP and ASTM D
86 distillations were determined on the fresh and weathered portions

- at one of the cooperating laboratories. Data points and least-square

. curves for Ty, _,q and percent evaporated at 158°F versus RVP of ENRRRS
weathered RM¥6L9§L82 fuel are shown in Figure 1, along with corres- P
ponding curves for the vapor lock fuels. Equations for the volatility ®

- relations of weathered Fuel 20 are:

Ty/L=20 = 215.71 - 9.919 (RVP) + 0.1758 (RvP?)
: %@158°F = -10.524 + 3.9496 (RVP) ® |

(For percent evaporated at 158°F, the linear equation fit the data as

s well as a second-order equation and was, therefore, used. Since the
o data were obtained in only one cooperating laboratory, the constant
-~ term in the equation was adjusted to match the point for the all- °®

- laboratory average RVP and percent evaporated at 158°F.) =T

L V. TEST FACILITIES

Facilities made available for the test work at the US Army Yuma
Proving Ground included a five-mile test track, fuel storage, a soak
shelter, a cold room for fuel dispensing, and a petroleum testing
laboratory. A fork-1ift truck, a refrigerated trailer, a temporary
soak shelter to accommodate three vehicles, and a mobile office
trailer were provided by CRC.
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The test course, shown in Figure 2, consisted of the following:

) Yuma Proving Ground Dynamometer Course - level blacktop with
two-mile straightaway and half-mile loops at each end

) Gravel roads, one to two miles long, running between the
dynamometer course and Arizona Highway Route 95

¢ A 7.5-mile section of essentially level blacktop highway - 'f”jff
Arizona Highway Route 95 T

Car warm-up was achieved by proceeding from the dynamometer course via RO
a gravel road to the highway, driving fifteen miles on the highway, R
returning to the dynamometer course to complete one lap around the
course (five miles), and then proceeding to the soak shelter. All s
vapor lock and hot-start and driveaway evaluations were conducted on .o
the dynamometer course. o

Three roofless soak shelters, twelve feet by twenty-four feet and
constructed of plywood with plastic end curtains, were used primarily
for vapor lock testing. A permanent twenty-foot by forty-foot roof-
less soak shelter with doors at both ends was used primarily for hot-
start and driveaway tests.

Dry-bulb air temperature was recorded at the soak area of the dyna-
mometer test track at fifteen-minute intervals while testing was in
progress.

On-site fuel analyses were performed in the Yuma Provirg Ground
Petroleum Laboratory. Reid vapor pressure was determined using an
automatic RVP instrument supplied by Southwest Research Institute.

A refrigerated trailer van was used for the bulk storage of all test
fuels, except the low volatility vapor lock fuel, which was stored
outdoors. Daily fuel supplies were stored in a large walk-in
refrigerator, and were dispensed to the test cars through two blend
pumps. Fuel 20 was distributed through a separate portable pump.
Both the refrigerator and refrigerated trailer were maintained at
approximately 40°F.

Duplicate samples were taken from the fuel tanks, through the drain
1ine, in one-quart bottles using a Quick-Chill Sampling Apparatus.
Samples were taken through the drain line to prevent significant loss
of tank pressure during sampling. For all tests, samples were taken
during the soak and idle perijods.




VI. TEST TECHNIQUES P

The 1982 CRC High-Temperature Driveability Program used four test
techniques, two for vapor lock and two for hot start and driveaway:

2 e 1975 CRC Vapor Lock Technique
:i e  An alternate vapor lock technique which alters the timing of

the accelerations
_E . CRC Hot-Start and Driveaway Technique .
: . City Driveability Procedure
- P
fo. A. 1975 CRC Vapor Lock Technique o
S S
1 The primary vapor lock technique used in this program was the

same as used in the 1975 CRC High-Temperature Driveability
Program. Vapor Tock was evaluated at both 70°F (21°C) and 95°F
(35°C). This technique and the data rating system used are
described in detail in Appendix D. In brief, the percent gain in

- acceleration time may be established on any one fuel by comparing

o a wide-open-throttle acceleration, following a prescribed idle or

e soak period, with the average for base accelerations obtained
during the warm-up operation. The Timiting volatility for a 25
percent increase in acceleration time may then be defined by
bracketing with fuels which produced higher or lower acceleration
times.

B. Alternate Vapor Lock Procedure

A few runs were made with an alternate vapor lock technique that ®
altered the timing of the accelerations. The procedure used was
the same as the 1975 CRC Vapor Lock Technique, with the exception
. that the timed acceleration was from 0 to 30, 50, and 60 mph,
o instead of from 15 to 50, 60, and 70 mph.

C. CRC Hot-Start and Driveaway Technique o
The CRC Hot-Start and Driveaway Procedure is described in detail
in Appendix D. Briefly, it consists of the following:
a. A prescribed warm-up during which a base start and run time j‘c‘:

are obtained.
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b. A ten-minute idle, followed by a back~up and abrupt stop at
prescribed acceleration and deceleration rates.

¢. A series of accelerations of prescribed duration and rates,
followed by prescribed decelerations and short idle perijods.

d. A twenty-minute engine-off soak, followed by a hot start and
run of sixty seconds before driveaway.

e. A repeat of Item c.

City Driveability Procedure

The City Driveability Procedure is a new hot-start and driveaway
technique designed to appraise low-speed driveability and hot-
starting problems. This new procedure was the primary drive-
ability procedure used in the 1982 CRC High-Temperature Drive-
ability Program, and was compared with the CRC Hot-Start and
Driveaway Procedure for selected cars. The Procedure is
described in detail in Appendix D. Briefly, it consists of the
following:

a. A prescribed warm-up.

b. Simulated low-speed city traffic for four miles.

c. A ten-minute idle soak, followed by an acceleration.
d. Simulated low-speed city traffic for four miles.

e. A twenty-minute key-off soak, followed by a hot start,
followed by an acceleration.

For both driveability procedures, hesitation, stumble, surge,
backfire, and stalls are recorded during acceleration and de-
celeration. Idle quality and stalls are recorded during idle
periods, and cranking start time and total start time are
recorded after engine-off soak. In addition to the number of
times a malfunction occurs, the quality of all malfunctions,
except stalls and start time, are evaluated as trace, moderate,
or heavy. Sample data sheets are presented in Appendix D.




VII. TEST DESIGN

Since evaluation of vapor lock tolerance of the vehicle was necessary
prior to hot driveability evaluations, only vapor lock testing for
95°F (35°C) was conducted for the first two days of the program, using
four test crews. On the third day, the test crews were reassigned
into five test crews: three vapor lock crews and two hot driveability
crews. It was necessary to extend the test program a few days longer
than had been originally planned in order to obtain the desired number
of hot driveability test evaluations. By the end of the program, 115
95°F (35°C) vapor lock tests, 94 70°F (21°C) vapor lock tests, 66 City
Driveability Procedure tests, and 20 CRC Hot-Start and Driveaway tests
had been conducted. It was discovered during the test program that
the low to intermediate blending pump had malfunctioned on October 4-
6, dispensing 100 percent intermediate fuel for all settings.
Although tests conducted during this time resulted in valid data, the
desired volatility effects were not obtained for some runs.

VIII. AMBIENT CONDITIONS

Ambient conditions were not altogether favorable during the test
program. During the first week, attempts were made to evaluate vapor
lock at 70°F (21°C), but ambient temperatures were such that the
maximum temperature was exceeded before completion of a test. During
the second test week, temperatures did not exceed 90°F (32°C); there-
fore, no hot driveability or 95°F (35°C) vapor lock tests were con-
ducted. During the third test week, high winds and cool temperatures
precluded extensive testing. Although more normal conditions
prevailed during the fourth week, temperatures were somewhat cooler
than desired. To facilitate obtaining additional test hours, it was
decided during the fourth week to reduce the starting temperature for
hot driveability tests to 85°F (29°C) from 90°F (32°C).

IX. ON-SITE DATA RECORDING AND PROCESSING

Preliminary data processing was conducted on-site with the aid of a
microcomputer and printer, Data recorded by the test crews were
transcribed from the original data sheets (sample in Appendix D) to
computerized spread sheets with similar data arrangement.




For vapor lock tests, average RVP's for duplicate samples were entered
on each spread sheet. The computer program automatically calculated
percent increases in acceleration time and fuel T L=2p» both un-
adjusted and adjusted to 70°F or 95°F (21°C or 35°¥§. %Porre]ation
used on-site to estimate Ty L=20 from RVP were based on the supplier's
fuel data. When vo]atiliﬂ& J%ta were subsequently obtained on the
vapor lock fuels from cooperative laboratories, the spread sheets were
recalculated with new constants from the final correlation formula.
¢ Final printouts from the vapor lock tests are shown in Appendix G.

For driveability tests, the computer program calculated driveability R
demerits. Results from each driveability test occupy one entire page; RO
therefore, only summary results are included in Appendix F. A com- s
plete set of driveability printouts is available for inspection at the ‘®

CRC offices.

X. DISCUSSION OF RESULTS

- A.  Vapor Lock

1. Limit’ing TV/L=20

Vapor lock limiting T /L=20 1S shown in Table III for each
car corrected to ambtent gemperatures of 95°F (35°C) and
70°F (21°C). This is the Ty L=20 for a 25 percent increase
in acceleration time at the most critical soak and speed
condition. At 95°F (35°C), six of the nineteen cars tested
were not fully characterized as to limiting volatility with
the fuel series. Cars 2, 3,8, 13, and 18 did not encounter
vapor lock on the most volatile fuel tested. Car 1 encoun-
tered vapor lock with the least volatile fuel tested. Of -
the cars characterized for critical soak condition at 95°F )
(35°C), twelve were idle soak-limited, and two were engine-
off soak-1imited.

At 70°F (21°C), seven of the nineteen cars tested did not
encounter vapor lock on the most volatile fuel tested, and e
were not, therefore, fully characterized as to limiting 8.
volatility. Of the cars characterized for critical soak N
condition at 70°F (21°C), six were idle soak-1imited, and
six were engine-off soak-limited. Of the twelve cars char-
acterized for critical soak conditions at both temperatures,
five cars which were idle limited at 95°F (35°C) were
engine-off limited at 70°F (21°C), one car which was engine-
off limited at 95°F (35°C) was idle limited at 70°F (21°C),
and six cars had the same limiting condition at both
temperatures.

.........................................
...........

....................
....................................




- o T e TTT—— 18 SaECE e e R ECEn B et e e T T T T Y I I LT ™

-10-

Of the twelve cars for which limiting Ty, . Q was obtained
at 70°F (21°C), ten had higher Ty, . ¥or ?1miting vapor °

lock at 95°F (35°C). Two cars, 9 éﬁd %S. had higher Ty, 229 e
for limiting vapor lock at 70°F (21°C). For these two cars, RO
no explanation of the reversal of expected results was N
obtained.

2. Ambient Temperature Vapor Lock Corrections

Vapor lock tests were conducted over a range of 87°F (30°C)

- to 111°F (44°C) for 95°F (35°C) vapor lock, and a range of

o 65°F (18°C) to 85°F (29°C) for 70°F (21°C) vapor lock. The

- Ty/L=20 test data were corrected from actual ambient test LT
co‘eﬁt%ons to nominal 95°F (35°C) and 70°F (21°C) tempera- -

n tures using a previously established CRC expression, where: .', .

»" ( 9 5 )
n Adjusted TV/L=20 = Actual TV/L=20 + K Egg - Air Temperature%

The K value used was K=1.

,'.l SR

! .

The 70°F (21°C) vapor lock tests were performed at both idle Nt
and engine-off soak conditions, so that comparable soak .
condition data would be available for both test tempera-
tures. Comparable soak condition limiting T are
shown in Table IV for the ten cars that were gﬁgracger1zed
at both test temperatures. The ten cars show an average
limiting T difference of 17.1 between the two test
temperatures, g?ving a 0.68 Ty correction for a one-
degree change in ambient tempera%ure For convenience, the
correction was rounded off to 0.7. The 0.7 factor is signi-
ficantly different from the 1.0 previously used adjustment
factor. It also shows a significant difference from a zero
correction factor. With the exception of Table 1V, all
adjusted vapor lock data presented in this report use a K
factor of 0.7 for ambient temperature correction.

l'l'
Sy
»

,
'OTu:

. )».!-,:.v.-,..'.n‘....“
e e e

3. Vapor Lock Distributions ..v

Figure 3 shows distribution lines for limiting TV/L =20 for RREAE
95°F (35°C) fur 1971 and 1975¢1) cars tested in previous CRC RENCE
programs compared with 1982 cars tested in this program. .
These data show a trend of decreasing vapor lock severity .
with more recent model year cars. A fuel with a 124°F ®
(51°C) Ty, =p0 would satisfy 20 percent of the 1971 cars

tested, Xé percent of the 1975 cars tested, and 75 percent
of the 1982 cars tested under the conditions of the CRC
Vapor Lock Test at 95°F (35°C).

(1) Coordinating Research Council, Inc., "Driveability Performance of
1975 Passenger Cars at High Ambient Temperatures,”" CRC Report No.
490, November 1976.

.....................................
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The distribution of 11mit1ng / values for the 1982 ;Qii“;l
cars tested at 95°F (35°C) anJ +OZP

(21°C) is shown in o
- Figure 4 for their most severe soak and speed conditions. USRS
3 Six cars at 95°F (35°C) and seven cars at 70°F (21°C) had
; indeterminate values, because their requirements were out-
side the volatility range of the test fuels. The level of
volatility distribution is different with the cars having a
higher vapor lock severity at 95°F (35°C). The slopes of
the distribution lines are different with a trend towards
converging at the more severe vapor lock level.

The distribution of limiting Ty, -, values at 95°F (35°C)
for 1982 cars with and without fLeF return lines are shown

in Figure 5. The slopes of the distribution lines are ®
different, with the cars having fuel return lines showing a RIS,
lower slope. There is no appreciable difference in vapor ‘ o
lock performance for cars with and without fuel return ST
lines. R
PRI
. O

4. Alternate Vapor Lock Procedure

An alternate vapor lock procedure was run on two cars at

95°F (35°C). The alternate vapor lock procedure was the e

same as the CRC procedure, except acce]erat1ons were timed ST

from 0 to 30, 50, and 60 mph. Limiting Ty for the -

alternate procedure and the CRC procedure aré shown in Table R

V. Car 5 showed similar limiting Ty é &8 for both proce- e
CRC p

dures. Car 14 was more severe on th rocedure. Based
upon the limited data available, no conclusion can be
reached as to the performance of this alternate procedure.

Comparison of City Driveability Procedure Versus CRC Hot-Start
and Driveaway Procedure

4
]

In previous CRC tests, the CRC Hot-Start and Driveaway Procedure
has shown it is capable of defining car performance in terms of .
fuel volatility. In this program, a limited number of tests were .
run using the CRC Hot-Start and Driveaway Procedure and a greater

number were run using a new City Driveability Procedure. The A
purpose of these tests was to compare results of the two proce- el
dures and their ability to define car performance by segregating e
fuel effects. Detailed descriptions of both procedures are pro- e
vided in Appendix D. The City Driveability Procedure includes -0 .
thirty-four 0-20 mph accelerations, followed by idle periods and

two 0-30 mph part-throttle accelerations. The CRC Hot-Start and

Driveaway Procedure includes a back-up maneuver with moderate to

severe braking, idle periods, and sixteen accelerations to dif-

ferent speeds at varied rates. Both procedures were completed by

trained raters. Comparisons of trained rater results are ®
provided in Appendix E. o
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In both cycles, driveability problems are quantified by assigning
them numerical values that increase as problem severity
increases. These values are termed "demerits;" large total
demerit values are indicative of poor driveability. Seventeen
comparison tests were completed in which the cars were run
through both procedures with the same fuel and driver. The
demerit values obtained are shown in Table VI. Average demerits
of the City Driveability Procedure were about twice the average
of the CRC Hot-Start and Driveaway Technique. The total weighted
demerit (TWD) values for comparable runs are plotted in Figure 6.
The linear relationship between the two cycles was:

TWD(CITY) = 1.48 TWD(CRC) + 92.6
RZ = 0,23

Three cars were significantly more severe on the CRC procedure
than the new procedure (cars 7, 9, and 14). Although no single
driving problem caused the differences in demerits between the
two procedures, demerits from driving stalls were about 34 to 51
percent higher for the CRC technique with the most volatile fuel.
Correlation between the procedures was improved significantly
when these cars were deleted from the model:

TWD(CITY) = 3.15 TWD(CRC) - 98.9
RZ = 0.69

To segregate fuel effects, regression models typically are
developed which relate fuel volatility characteristics (i.e.,
Ty/L=20» RVP, %@158°F, or distillation temperatures) to car per-
formance. Unfortunately, this fuel set was not designed to
segregate volatility effects on driveability, nor were the tests
performed in a balanced scheme which lends to proper model
development. Consequently, models that identify the significant
volatility parameter could not be developed for either test.
Some regression work was completed with data from the City
Driveability Procedure, but it is in a very general form (see
Appendix F). Although the data indicate that both tests can
separate fuels of different volatility, the ability of the new
City Driveability Procedure versus the CRC Hot-Start and Drive-
away Procedure to identify significant fuel parameters that
affect car performance cannot be determined from this program.
To evaluate the two test techniques, another program specifically
designed to assess hot-weather driveability is required.
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Comparison of Vapor Lock Versus City Driveability

To determine if there was a relationship between vapor lock
performance and the City Driveability Procedure performance, a
ranking was made of vapor lock and driveability performance. The
ranking of the City Driveability Procedure performance was made
with data obtained from the runs using the pentane-rich fuel
(Fuel 20), since 211 nineteen cars were run on this fuel. The
vehicles were ranked in order of decreasing vapor lock volatility
tolerance and of increasing hot-start and driveaway total
weighted demerits. These rankings are shown in Table VII and
plotted in Figure 7. Those cars with undetermined limiting
Ty L=2Q Were ranked equally, and were not included in the data
regression analysis. The regression line shown in Figure 7 has a
positive slope of 0.34 and a coefficient of determination of
0.20. These data do not establish a strong relationship between
a vehicle's vapor lock volatility tolerance and its city cycle
hot-start and driveaway performance.

Fuel System Temperature Measurements

Fuel system temperatures were obtained on seventeen of the test
vehicles for 95°F (35°C) vapor lock tests and for fourteen of the
vehicles for 70°F (21°C) vapor lock tests. The following tem-
perature measurements were obtained:

0 Surface temperature of the fuel line at the inlet to the
carburetor or fuel injector for all vehicles.

0 Temperature of the fuel in the fuel tank for all General
Motors vehicles.

o Surface temperature of the fuel line at the inlet to the
fuel pump for all non General Motors vehicles.

The average temperature of the fuel line at the inlet to the
carburetor or fuel injector for all runs for each soak for each
vehicle are listed in Tables VIII and IX for the 95°F (35°C) and
70°F (21°C) vapor lock tests, respectively. Tables X and XI show
similar data for the fuel pump and fuel tank temperatures.
Temperature data between idle and key-off soaks in some cases are
not comparable. This is due to the nature of the vapor lock
test, since after a few runs, idle or key-off is established as
the 1imiting condition and further runs are not made on the non-
1imiting condition. In these cases, the number in parentheses is
the average temperature for the runs in which both soak condi-
tions were run,

......
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There was no apparent correlation between vapor lock performance
and fuel system temperatures. It would be expected that the
critical soak condition that produced the highest carburetor
and/or fuel pump temperature would be the most critical vapor
lock condition. Table XII shows that for twelve cases, the most
critical vapor lock soak condition also showed the highest car-
buretor and fuel pump temperatures. It also shows that for
thirteen cases, the highest carburetor and/or fuel pump tempera-
tures did not occur for the most critical vapor lock condition,

................................................

..................................................
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Car
No.

1

sowN

(3,

10
11
12

14
15
16
17
18
19

=19~

TABLE III

LIMITING VAPOR LOCK AT 95°F(35°C) AND 70°F(21°C)

95°F {35°C) 70°F (21°C)

Critical Test Condition LTy, =29 Critical Test Condition LTy, =2¢

Hot Soak Speed °F  (°C) Hot Soak Speed °F  (°C)

I 70 >150(>65.5) KO 70 123 (50.5)
- -- <108(<42.2) -- -- <100(<37.8)
-- -~ <103(<39.4) -- - < 97(<36.1)
KO 50,60,70 113 (45.0) 1 70 99 (37.2)
I 50 126 (52.2) I 60 102 (38.9)
I 60,70 107 (41.7) KO 50 105 (40.5)
I 50,60,70 113 (45.0) KO 50,60,70 104 (40.0)
-- -- <113(<45.0) -- -- < 99(<37.2)
1 60 119 (48.3) KO 50 126 (52.2)
1 50,60,70 124 (51.1) KO 50 118 (47.8)
KO 60,70 122 (50.0) KO 70 130 (54.4)
1 60,70 125 (51.7) I 70 103 (39.4)
-- -- <108(<42.2) -- -- <106(<41.1)
1 60,70 124 (51.1) 1 70 103 (39.4)
I 70 121 (49.4) -- - <104(<40.0)
I 70 127 (52.8) [ 60,70 104 (40.0)
I 60,70 111 (43.9) -- -- < 99(<37.2)
-- -- <111(<43.9) -- -- <105(<40.5)
I 50 127 (52.8) I 50 100 (37.8)

Note:

I = Idle; KO = Key Off

.........................................

.....................................
..........
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TABLE 1V

COMPARISON OF LIMITING Ty/L=20.AT 95°F (35°C) AND 70°F (21°C)

Soak Limiting Ty, =20, °F (°C) A
Car Condition 95 (35) 70 (21) Limiting TV/L=20 (95-70)

4 KO 114 (45.5) 99 (37.2) 15 ( 8.3)
5 1 126 (52.2) 98 (36.7) 28 (15.5)
7 I 110 (43.3) 100 (37.8) 10 ( 5.5)
9 I 118 (47.8) 116 (46.7) 2 (1.1)
10 I 123 (50.5) 107 (41.7) 16 ( 8.8)
11 Ko 125 (51.7) 126 (52.2) -1 (-0.5)
12 1 124 (51.1) 101 (38.3) 23 (12.8)
14 I 119 (48.3) 101 (38.3) 18 (10.0)
16 I 124 (51.1) 102 (38.9) 22 (12.2)
19 I 134 (56.7) 96 (35.5) 38 (21.2)

AVERAGE 17.1 ( 9.49) D

CHANGE IN Ty, .50/CHANGE IN AMBIENT TEMPERATURE 0.68°F (0.38°C) L

Tl

A ".3

L

]

".'. ‘.J

Sl

RNRRRRE

LS

Note: I = Idle; KO = Key Off el

L
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TABLE V

ALTERNATE VAPOR LOCK PROCEDURE VERSUS

CRC VAPOR LOCK PROCEDURE

- CRC ALTERNATE

Car Limiting Limiting

ﬁi No. Condition LTy =pgs °F(°C) Condition LTy, -p0s °F(°C) .

5 Idle 15-50 125 (52.2) Idle 0-30 127 (52.8)

P l.:.
”
L

14 Idle 15-60 124 (51.1) Idle 0-60 116 (46.7) -

r
f.’
Y

f

L}

i}
‘®

‘.
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TABLE VI

COMPARABLE DRIVEABILITY RUNS

CRC CITY
Temperature Temperature
car Fuel ™D _°F_°C WD _°F_°C
1 1 263  89.3 31.8 757 82.0 27.8
2 20 130  88.8 31.5 99 92.6 33.7
2 17 124 92.3 33.5 126  87.6 30.9
3 20 47 93.0 33.9 164 99.4 37.4
3 17 97 91.0 32.8 86 104.2 40.1
5 20 326 92.3 33.5 850  89.8 32.1
5 5 156  93.8 34.3 230 90.4 32.4
7 20 187 93.8 34.3 22 105.4 40.8
7 14 219 89.0 31.7 8  93.0 33.9
9 20 326 90.0 32.2 376 98.2 36.8
9 9 208 92.8 33.8 269 93.0 33.9
16 20 239 89.5 31.9 820 88.6 31.4
12 20 259  87.0 30.6 793 99.8  37.7
12 5 115 8.0 31.1 660 103.2 39.6
14 20 374 93.3  34.1 480 84.6 29.2 o
14 6 55 90.8 32.7 360 1062 41.2 St
16 20 186  92.3 33.5 445 92.0 33.3 E;;; {'

— eome—— — —— e ent——

AVERAGE 197 91.0 32.8 385

No. Maneuvers
for TWD 36 72

Avg. TwD/Maneuver 5.5 5.3

.......................................
..................
........................
...............................




-23.
TABLE VII
TEST VEHICLE VAPOR LOCK AND CITY DRIVEABILITY RANKINGS

City
. Driveability Critical R
X Rank TWD Car No. Ty/L=20_@ 95°F (35°C) Car No. R
3 1 0 8 <103 (<39.4) 3
t 2 9 6 <108 (<42.2) 2 .
| 3 22 7 <108 (<42.2) 13 S

4 24 13 111 (<43.9) 18

k 5 60 1 <113 (<45.0) 8
g 6 61 18 107 ( 41.7) 6
- 7 70 19 111 ( 43.9) 17
- 99 2 113 ( 45.0) 4

138 17 113 ( 45.0) 7

164 3 119 ( 48.3) 9

214 15 121 ( 49.4) 15

376 9 122 ( 50.0) 11 .

445 16 124 ( 51.1) 10

480 14 124 ( 51.1) 14

772 10 125 ( 51.7) 12 *.

775 1 126 ( 52.2) 5 G

812 12 127 ( 52.8) 16 f%i{f{'f?_fg}

850 5 127 ( 52.8) 19 -®

891 4 >150 (>65.5) 1
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TABLE VIII e

CARBURETOR FUEL LINE TEMPERATURES FOR 95°F(35°C) VAPOR LOCK TESTS

Temperatures, °F Temperatures, °F ri
Car Critical Vapor Key-0ff Soak Idle Soak S
No. Lock Condition{l) Ambient Carb. & (2)  Ambient Carb. s (2) e
1 I 105 150 45 104 180(183)(3) 76 S
3 NL 102 173 71 107 172(176) 65 ]
4 KO 88 147(147) 59 87 144 57 o
5 1 92 194 102 9  194(188) 104 o
6 1 102 188 86 104 180(179) 76 °
7 I 105 170(170) 65 105 170 65
9 1 106 156 50 100 167(170) 67 :
10 I 97 147 50 97 156(152) 59 o
11 KO 89 193 104 -- -- -- o
12 I 111 174 63 102 176(184) 74
13 NL 110 160 50 102 153(161) 51 _
14 I 110 216 106 101 183(194) 82 :_}_l_'-_
15 I 97 168 71 95 173(173) 78 ff_}f:-_'._;
16 I 101 152 51 9 156(160) 62 .
17 I 90 130 40 90 134 44 :'.?_’..fj.'
18 NL 89 151 62 90 124 34
19 I w172 65 91 160(168) 69 o
O
(1) I = Idle, NL = Not Limited, KO = Key-Off. :
(2) > = Carburetor Temperature - Ambient Temperature. -;Q"

(3) Number in parentheses is the average temperature for only those runs in
which both key-off and idle soaks were conducted.
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TABLE IX o

CARBURETOR FUEL LINE TEMPERATURES FOR 70°F(21°C) VAPOR LOCK TESTS

Temperatures, °F Temperatures, °F
Car Critical Vapor Key-0ff Soak l1dle Soak
No.  Lock Condition{l) Ambient Carb. 1 (2)  Ambient _ Carb. a (2)
1 KO 75 129 54 76 159 83
3 NL 78 145 67 80 142 62 .
4 I 76 138 62 77 135 58 -
5 I 75 173 98 78 171 93 : 5
6 KO 77 158 81 78 159 81 . N
7 KO 73 142 69 74 139 65 E ;ﬁfi
9 KO 77 140 63 77 127 50 ;;fﬁ
10 KO 76 131 55 77 136 59 e T
11 KO 77 185 108 77 148 71 i
12 I 74 147 73 77 156(152)(3) 79
14 I 75 184(177) 109 74 164(156) 90
15 NL 65 136 71 66 139 73
16 I 81 136 55 74 131(148) 57 :
17 NL - -- -- 79 114 35 ;;""
19 I 76 148 72 77 145 68 e
(1) 1 = Idle, NL = Not Limited, KO = Key-Off. ;'

(2) & = Carburetor Temperature - Ambient Temperature.

(3) Number in parentheses is the average temperature for only those runs in
which both key-off and idle soaks were conducted.

______________
..........................
..........................................
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TABLE X ;*-4
FUEL PUMP INLET AND FUEL TANK TEMPERATURES FOR 95°F(35°C) VAPOR LOCK TESTS
Critical Temperatures, °F Temperatures, °F ®

a ﬁ:r gg:ggtl{g:h) Ambl.(eyl;gg Soa"I('ank A (2) Amb. Igl'enDSoak Tank s (2) |
1 1 I 105 -- 110 5 104 - 113(112)(3) 9 e
p 3 NL 102 -- 106 4 107 -- 116(118) 9 o }
‘ 4 KO 88 128  -- 40 87 128 -- a1 - |
5 I 92  -- O — 88  -- 97 9 - :lg
I 102 -- 108 6 104 - 11(112) 7 . :
7 1 105 --  108(108) 3 105 -- 114 9 .1.'::;;’_':7%
9 1 106 144  -- 38 100 148(152) -- 48 B
10 I 97 125 - 28 97  147(148) -- 50 '6"""
11 Ko 92 142(153) -- 50 106 174 -- 68 S
12 I 111 125  -- 14 102 151(158) -- 29 -
14 1 110 172 - 62 101 151(194) -- 50 v
15 I 97 - 113 16 97  -- 113(110) 16 '
16 I 101 154 - 53 94  161(164) -- 67 -
19 I - - - - 89 168 -- 79 .«

(1) 1 = Idle, NL = Not Limited, KO = Key-Off. 9 "

(2) & = Fuel Pump Inlet or Fuel Tank Temperature - Ambient Temperature.

(3) Number in parentheses is the average temperature for only those runs in

which both key-off and idle soaks were conducted. ®
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TABLE XI

Critical

Temperatures, °F

Vo, Congitiont!) Amb. pum T @ pmb, by (2
No. . D ank A Amb. Pump Tank A
1 KO 75 -- 82 7 76 -- 87 11
3 NL 78 -- 82 4 80 -- 91 11
4 1 76 119 -- 43 77 118 ~- 41
5 I 75 - 80(83)(3) 5 8 -- 88 12
6 KO 77 -- 83 6 78 -- 87 9
7 KO 73 -- 80 7 74 - 86 12
9 KO 77 120 -- 43 77 119 -- 42
10 KO 76 108 -- 32 77 123 - 46
11 KO 76 126 .- 50 76 145 -- 69
12 1 74 98 -- 24 77 134(120) ~-- 57
14 I 75 140(133) -- 65 74 125(120) -- 51 y
16 I 81 137 -- 56 74 136(155) -- 62 s
19 I 76 111 -- 35 7 148 - n
o ]
R
(1) I = Idle, NL = Not Limited, KO = Key-Off.
(2) A = Fuel Pump Inlet or Fuel Tank Temperature - Ambient Temperature. ~?4 - 1
(3) Number in parentheses is the average temperature for only those runs in .ffﬁi”ﬂ
which both key-off and idle soaks were conducted. ::%j
.-.

Temperatures, °F

.........................

“
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TABLE XII

CONDITION OF MAXIMUM TEMPERATURE VERSUS VAPOR LOCK CRITICAL CONDITION

95°F (35°C) Vapor Lock 70°F (21.C) Vapor Lock
Critical Condition for Highest Critical Condition for Highest
. Car Vapor Lock Temperature Recorded Vapor Lock Temperature Recorded
.- No.  Condition Carb. Fuel Pump Condition Carb. Fuel Pump

1 I I -- KO 1 --

) 3 NL I -- NL KO --
: 4 K0 KO KO & I I KO KO
: 5 I KO -- I KO KO
6 I KO .- KO I --
7 I KO & I -- KO KO -
9 I 1 I KO KO KO

10 I I I KO I [

11 KO -- I KO KO I

12 I I I I I I

I = Idle; NL = Not Limited; KO = Key Off
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Figure 2

TEST COURSE

!.'

SRR

s YUMA TEST STATION
DYNAMOMETER TRACK —_,
(1 LAP = 5 MILES)

*~_ ARIZONA HIGHWAY
ROUTE 95

(7.5 MILES) o

rl"‘"‘l

—— FUEL BLENDING AREA

GRAVEL
ROAD ——

(1.3 MILES)
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Figure 6
TWD's: COMPARABLE DRIVEABILITY RUNS
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Figure 7

VEHICLE RANKING:
VAPOR LOCK VERSUS HOT START AND DRIVEAWAY
(BY CAR NUMBER)
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PROGRAM PANEL

‘.""','.:.-

Company

Stancard 0i1 Company (Ohio)
Chevron Research Company

Amoco 0il Company

Texaco Inc.

Union Qi1 Company of California
Ford Motor Company

Chrysler Corporation

Mobil Research & Development Corp.

Sun Tech, Inc.

ANALYSIS PANEL

Name
J. E. Robinson, Ldr.
J. C. Ingamells
D. K. Lawrence
R. E. Paggi
R. L. Russell
E. H. Schanerberger
R. T. Simmons
M. S. Stawnychy
t. D. Steinke
Name
J. E. Robinson, Ldr.
D. A. Barker
K. D. Eng
J. L. Keller
P. D. McFarland
R. L. Russell
M. S. Stawnychy
E. D. Steinke

Company

Standard Qi1 Company (Chio)
Shell Development Company
Texaco Inc.

Consultant

Amoco 0il1 Company

Union 0il Company of California

Mobil Research & Development Corp.

Sun Tech, Inc.
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Tsukamoto
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................

American Honda
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PROGRAM PARTICIPANTS :i_‘
"o
Name Company ) ﬁ:
D. A. Barker Shell Development Company : ff
A. E. Buczynsky Sun Tech, Inc. o
N. D. Esau Amoco 0il Company "o
D. W. Hall Chevron Research Company S
G. S. Hyek Gulf Research & Development Company :
! J. L. Keller Consultant S
g K. M. Mathis American Honda N )
R. McDonald Carter Automobile Div., ACF Industries o
ﬁ- D. E. McCorkell Union 0il Company of California "o
, E. E. Ness Phillips Petroleum Company S
- T. Noguchi American Honda
- J. E. Robinson Standard 0i1 Company (COhio)
- R. M. Reuter Texaco Inc.
- R. L. Russell Union 0i1 Company of California e
ii J. Shaw Carter Automobile Div., ACF Industries e
! E. Smith Southwest Research Institute -9
- M. S. Stawnychy Mobil Research & Development Corp. w
- E. D. Steinke Sun Tech, Inc.
- K. Toshimitsu American Honda
y T.
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; 1982 CRC HIGH-TEMPERATURE DRIVEABILITY PROGRAM

e Objective

Determine vapor lock performance of a selected group of 1982 cars at
nominal temperature of 70°F and 95°F. Determine hot start and drive-
away performance of the same group of cars at a nominal temperature of
95°F,

Introduction

CRC has conducted high temperature programs for the evaluation of T 1
vapor lock and hot start and driveability on 1972 and 1975 model C
passenger cars. Since 1975, changes in vehicle design that may affect
| high temperature performance are exhaust emission systems, design for
) fuel economy, and introduction of new front wheel drive designs. This
;. program will indicate the effect of such changes on vapor lock °®
performance at a nominal temperature of 95°F. In addition, vapor lock IR
will be evaluated at a nominal temperature of 70°F. The lower B
temperature vapor lock evaluation will be useful in updating ambient L
temperature corrections of volatility and in giving gquidance for O
volatility specification for a range of temperatures from 70 to 95°F. :

PP

.
it iedate el

A new hot start and driveaway procedure will be investigated in this
program. The new procedure emphasizes conditions that might cause
performance problems encountered in heavy stop and go traffic after a
period of temperature stabilization. Selected cars will compare per-
formance results from the 1975 CRC hot start and driveaway procedure
to the new procedure.

Test Fuels

Vapor lock test fuels consisting of three base fuels of 6.0, 12.0, and ;k;{;'f
17.0 RVP are identified as RMFV 90-82, 91-82, and 92-82, respectively. o

The fuel series is representative of a typical 10.5 1b. RVP summer _'_4_1
fuel and a 13.5 1b. RVP winter fuel. Test fuel specifications are o
shown in Attachment A, T
A special fuel blended to emphasize hot start and driveaway problems

is also shown on the fuel specification sheet as RMFV 93-32. Use of o
this fuel is discussed in the test procedure section. -9

Test Cars

Twenty-one test vehicles are selected for the test program as follows
for 1982:

0 R . - T L T I P - - . . - . B - " -
. LR o . . R . o . . . . . . - . - . . . - . AL ." ~. .-' « . L T T TR T Mk Y St At TalT et ety P ..
LR IR S SRR SRR RPN IR0 SR S N e ) LR N S T R I IR T S S :m.g_n_n) N U S Y W U Sl L. T ST, DI W WA Y T ST VR T Y
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Car No. Make and Model Engine Size, Liter/Type

1 GM T Body 1.6/L-4
Chevrolet Chevette
Pontiac T-1000

2 GV J Body 1.8/L-4
Chevrolet Cavalier
Pontiac J-2000
Buick Skyhawk
0ldsmobile Firenza
Cadillac Cimmaron

3 GM A Body 2.5/L-4
Chevrolet Celebrity
Pontiac A-6000
Buick Century
0ldsmobile Ciera

4 GM X Body 2.8/V-6
Chevrolet Citation
Pontiac Phoenix
Buick Skylark
Oldsmobile Omega

5 GM G Body 2.8/V-6
Chevrolet Malibu
Chevrolet Monte Carlo
Pontiac Bonneville
Pontiac Grand Prix
Buick Regal
0ldsmobile Cutlass

6 GM G Body 3.0/V-6
Chevrolet Malibu
Chevrolet Monte Carlo
Pontiac Bonneville
Pontiac Grand Prix RIS
Buick Regal °

Oldsmobile Cutlass ]
7 Buick Regal 3.8/V-6 -
8 Buick LeSabre 4.1/V-6 ]
9 Ford Escort-Mercury Lynx 1.6/L-4 f;r:} K
10 Ford Mustang-Mercury Capri 2.3/L-4 - =
11 Ford Futura-Granada 3.3/L-€
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i Car_No. Make and Model Engine Size, Liter/Type
. 12 Ford Futura-Granada 3.8/V-6
; 13 Ford Futura-LTD-Thunderbird 4.2/V-8
i 14 Plymouth Reliant-Dodge Aries 2.2/L-4

15 Datsun 210 1.4 or 1.5/L-4
_ 16 Toyota Corolla 1.8/L-4
i 17 Volkswagen Rabbit 1.6/L-4
g 18 Honda Accord 1.8/L-4
E 19 Chevrolet Van 5.0/V-8
L 20 Ford Van 4.9/V-8
. 21 Dodge Van 3.7/L-6

In some cases, several vehicles are listed, such as Chevrolet
Celebrity, Pontiac A-6000, Oldsmobile Ciera, or Buick Century for a
General Motors A-body car with a 2.5-1iter engine. The actual car to
be tested will be determined by a particular model of the choices
listed being available from the rental agency. If one or more of the
selected vehicles are not available, alternate selections are as
follows:

1. Dodge Diplomat, or equivalent, with a 3.7-1iter engine

2. Cadillac Deville with a 4.1-1iter engine
3. Lincoln with a 5.0-liter engine ]
4. Chevrolet S-10 pickup truck - 1
5. Ford Ranger pickup truck with a 2.3-1liter engine : :
All vehicles are to be equipped with automatic transmission and air
conditioning. Car preparation will include checking timing, idle T

- speed, emission control system operation, installation of vacuum gauge
f lines, installation of temperature thermistors and installation of

o fuel tank drains, §;‘ >
T .o
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Vapor Lock Test Procedure

The vapor lock test procedure will essentially be the same as used in
the 1975 CRC program. A copy of this procedure is shown as Attachment
B. Sections 12a, b, ¢, d, and e will change the speed for determining
increases in acceleration times from 70 mph to 60 mph. Test tempera-
tures will be 65 to 80°F for the lower temperature portion of the
program and 90 to 105°F for the higher temperature portion. Data will
be corrected to 70 and 95°F for the lower and higher temperatures of
the program.

If time allows, selected cars will be evaluated by an alternate vapor
lock procedure. Vapor lock evaluation will be made by timing
accelerations from O to 30, 50, and 60 mph. A1l other aspects of the
alternate procedure will be the same as the CRC procedure. Purpose is
to compare the severity of timed accelerations from 0 to 30, 50, and
60 mph of the alternate procedure with timed accelerations of 15 to
50, 60, and 70 mph of the current CRC procedure.

Hot Start and Driveaway Test Procedure

The hot start and driveaway test procedure is designed to appraise low
speed driveability and hot starting problems. The procedure is based
on a similar procedure devised and conducted by Amoco 0il Company.
The procedure consists of stabilization at 55 mph, simulated city
traffic for 4 miles to maximize engine heating, a 10 minute idle soak,
simulated city traffic for 3 miles, a 20 minute key-off soak, and
simulated city traffic for 3 miles. Details of the procedure are
included as Attachment C. Stabilization will be run on the highway
and the simulated city course in a marked course on the Yuma Proving
Grounds Dynamometer Track.

Each car will make the following runs:
- two fuels bracketing the critical vapor lock fuel (+ 1 1b. RVP)
- duplicate tesets with Fuel RMFV 93-82

- the lowest volatility fuel (6 1b. RVP) only if problems occur
with Fuel RMFV 93-82.

Fuel RMFV 93-82 is a high volatility, pentane-rich fuel that is
designed to emphasize problems occurring in simulated low speed city
driving. Fuel samples will be obtained at the end of each soak and
inspected for RVP using an automatic RVP apparatus.

I[f time allows, up to five selected cars that had hot start and
driveaway problems on the new procedure will also be run on the 1975
CRC Hot Start and Driveability Procedure. This will allow comparison
of the severity of the two procedures. The 1975 CRC Hot Start and
Driveability Procedure is included as Attachment D.

..........................................
..........................................
..................................................
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Temperature Measurements

Temperature measurements will be obtained at two locations on all
vehicles. A common point of temperature measurement will be the
surface temperature of the vehicles fuel line at a position of 6 to 12
- inches from the carburetor. The second temperature point will be
.. selected by the various car manufacturers or by panel members if a
l recommendation is not made by the manufacturers. Temperatures will be
' obtained during the first and last minute of all soak periods for
vapor lock and hot start and driveaway tests.

Test Location and Schedule

| B

Proving Grounds. Suggested timing is September 20, 1982 to October
15, 1982. Twenty-three test days are available. Two days are
rescheduled for test site setup and driver practice. Temperature
- studies indicate a daily average of 2.2 hours of 70 to 80°F tempera- .
tures, and 5.1 hours of 90 to 100°F temperatures. Additional test SRR
time is probably available because of extending the test temperatures V)
to 65 to 80°F and 90 to 105°F. With three-man test crews a full vapor e
lock test requires 55 minutes. After establishing the most severe e
soak, idle or key off, a vapor lock test requires 35 minutes. With SR
. the assumption that three vapor lock tests (one out of three to be a ITRRE
ii full vapor lock test) can be averaged for the 2.2 hours available at ——
the Tower temperatures and six at the higher temperatures, it will L
e require 14 test days to complete the 65 to 80°F vapor lock tests and e
R 7 days to complete the 90 to 105°F vapor lock tests. The hot start
; and driveaway tests will require 12 days to complete at 90 to 100°F.
. This leaves an allowance of 7 days at the lower temperature and 2 days
T at the higher temperature for adverse weather or alternate vapor lock
i procedure,

4
Suitable temperatures and facilities are available at the Yuma Army D

Manpower

Manpower requirements are based on a four-week test program, twenty- ]
] one test vehicles, and three test crews. Requirements are as follows: [ ]

Drivers-Raters R
Observers i
Preparers and Warmup T
Data Analysis

Lab Operator

Track Boss

Track Assistant and Fuel Dispenser

. f LI T 1
LG hiah e

— e b = ) WD W

R S ]

13 Total
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TEST FUEL SPECIFICATIONS FOR 1982 VOLATILITY PROGRAM

B-9

ATTACHMENT A

RVYP, psi
Distillation, °F (D86)

10% Evap.
30% Evap.
50% Evap.
70% Evap.
90% Evap.
End Point

Percent Evap. @ 158°F

v/L 20, °F

Octane

MON

(R+M) /2
Lead, g/qgal
Phosphorus, g/gal
Sulfur, % wt.
Benzene, % vol.

Antioxidant, PTB
Phenylene Diamine type

@ 153°F between 25-30%.

{2) 13.5psiRVP blend of RMFY 91-32 and 92-82 to have percent evap. @

158°F between 30-35%.

Fatiiy

RMFV_90-82(1) RMFV 91-82  RMFv 92-82(Z) RMFV_93-82
6.0 = 0.5 12.0 0.5 17.0 £ 0.5 13.5 = 1
145 + 10 110 =10 90 =+ 10 95 =10
200 = 10 160 = 10 140 = 10 135 =10
235 + 10 215 =10 205 + 10 175 =10
270 = 10 265 = 10 260 + 10 230 10
350 + 10 345 = 10 345 = 10 290 = 10
437 Max. 437 Max. 437 Max. 437 Max.
40 -45
108 =4
85 Min.
89 Min.
0.05 Max.
0.005 Max.
0.10 Max.
1.0 Max.
5 Min.

(1) 10.5psiRVP blend of RMFY 90-32 and RMFV 91-82 to have percent evap.
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ATTACHMENT B
CRC VAPOR LOCK TEST PROCEDURE

1. Drain gasoline tank and refill with 8 gallons (6 gallons with
tanks of 16-gallon capacity or less) of test fuel for the next
test. Test fuel shall not be put in tanks more than 10 minutes
before the start of the test. Take fill sample in duplicate if
scheduled.

2. Drive 20 miles at 55 mph for vehicle warm-up, establishing base
total start time after 15 miles of operation.

3. Obtain baseline acceleration time on the track following 15 miles
of warm up by accelerating from a stop, at 1light throttle, to
reach 10 mph within 5 seconds. Then accelerate at the desired
throttle position {(wide-open throttle) to 70 mph, timing by
stopwatch from 15 mph to 50, 60, and 70 mph, as indicated by
speedometer. Record acceleration times and note surging or ab-
normal vehicle performance. Complete one lap around the track at
55 mph and return to wind shelter.

4, Park car in soak shed for 15 minutes with engine off. O0Obtain
soak fuel sample in duplicate.

5. At end of soak period, start car using vehicle manufacturer's
recommended procedure. Record start time to nearest 0.1 second
and number of stalls. Idle for 5 seconds in ne_tral after the
original start and any restarts, and record any abnormality in
the stability of idle performance. Accelerate from soak shed as
described in Item 6.

6. Turn headlights on. Obtain wide-open throttle acceleration time
by accelerating from the soak shed at part throttle to reach 10
mph in 5 seconds, and then accelerate at wide-open throttle to 80
mph, recording time from 15 mph to 50, 60, and 70 mph. Record -
acceleration time and abnormal vehicle performance. In this S
technique, a transient and/or abnormal change in acceleration °
rate is called surge. The intensity of surge may vary, as des- 1
cribed below: '

Satisfactory (S) - A rating indicating no malfunction. Some
loss in acceleration may be measured, but no surging in the
accepted understanding of the term may te recognized. K

Trace (T) - A rating that is just discernible to a test
driver; or might not be observed by the casual driver.

e e .
AT a)

Moderate (M) - A rating that is judged to be probably no-
ticeable to the average driver and definitely noticeable to
the test driver. [t is occasional in frequency and is
associated with limited delays in acceleration rather than
an actual decrease in speed.
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Heavy (H) - A rating that is pronounced and judged to be -
obvious to any driver. It is persistent or constant in ®
frequency and is associated with prolonged delays in accel- .
eration or even actual decreases in speed level reached.

Lock (L) - That which completely stalls the engine over a
stretch of at least 3/10 of a mile, or a period of time in

excess of 20 seconds. ®
. Turn headlights off at north turn,
b.
{ 7. Complete two laps around the track at 55 mph, to restabilize
s temperatures.
®
t 8. Idle for 10 minutes in neutral in the soak shed. Record number K
{ of stalls. GCbtain "idle" fuel sample in duplicate.
i 9. At end of idle period, accelerate from soak shelter as described .
in Item 6. ‘I
10. Complete one lap around the track at 55 mph; return to fueling .o ]
area.
11, Car volatility tolerances are to be defined only for the more
critical condition (soak or idle); the remaining tests will be S
run as follows: g SR

a. If the fuel selected for the previous test was either too
volatile or too low in volatility to determine whether the
idle or the soak acceleration was the more critical, the
soak and idle procedure shall be repeated on a new test e
fuel. . g

b. If, during the preceding test, the soak acceleration is BRI
found to be appreciably more critical than the idle accel- T
eration (>20% increase in acceleration time) with a fuel
giving 25 to 75% loss in acceleration performance, the
remaining tests will be run using only the socak procedure,
otherwise the idle procedure will be used in all cases. o

12. Continue testing with other fuels of different T-V/L levels to
obtain curves of acceleration time from 15-50, 15-60, and 15-7C
mph versus fuel volatility. To establish the vehicle limiting T-
V/L data, a minimum of five fuels of each series will be tested
at the desired 1imiting condition (soak or idle). Fuels will be ° 1
selected with the following objectives: o

a. A fuel with sufficient volatility to cause acceleration time
to 70 mph to increase between 50 and 100%.

b. A fuel with sufficient volatility to cause acceleration time ® .
to 70 mph to increase between 25 ana 50%. -]

ca'aa_sa
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c. A fuel with sufficient volatility to cause acceleration time o
to 70 mph to increase between 10 and 25%.

d. A fuel with sufficient volatility to result in less than a
10% increase in acceleration time, or if minimum accelera-
tion time exceeds 10%, two fuels giving essentially equal
performance and differing by at least 4°F in the temperature ';

f for 20:1 V/L ratio (0.5 to 1.0 1b RVP).

e. A fuel estimated to give a 25% increase in acceleration time
to 70 mph.

~

. — Sovcnilicaiinecelediommendonmeninadmsdemmin L.‘.L.‘“LL"'A‘L'L‘L‘L’L‘L‘L“‘-h'.- LV WS PSR AT W W N o P
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ATTACHMENT C
CITY DRIVEABILITY PROCEDURE

AND DRIVEABILITY RATINGS

1. Stabilize engine and fuel system temperatures by driving 15 miles

at 55 mph.
1 2. Drive 4 miles in "city" traffic simulated as follows:
k A.  Within each mile stop 4 times for a 15 second idle, and at
3 the end of each mile idle for 30 seconds to record drive-
[ ability problems. All idle soaks should be about 0.2 miles

apart.
B. Maximum car speed should be 20 mph.

C. Accelerate very gently following each idle by dropping the
engine vacuum at the start of an acceleration by 5" Hg below
its idle value and hold the throttle at this position until
the car reaches 20 mph.

The purpose of this portion of the test is to maximize engine heating
and underhood temperatures. During this portion of the test, the
driver should rate the severity of subjective problems, such as
hesitation, stumble, surge, idle roughness, and backfire; and count
the number of stalls.

3. Idle for 10 minutes in the soak shelter with the transmission in
neutral or "Park" for safety. Appraise idle quality, record
stalls and restart times if stalling occurs. Obtain fuel samples
for RVP inspection.

4. Leave the soak shelter and make a 0-30 mph part-throttle (3" Hg
manifold vacuum) acceleration. Observe severity of any accelera- IR
tion problems including hesitation, stumble, and surge. L:Q;{,A

5. Drive 3 miles in city traffic per Step 2 above. f'f3i=:

6. Park in a soak shelter for 20 minutes with key off. Observe hot
start stalls and measure restart time. Obtain fuel samples for
RVP inspection.

7. Repeat Step 4 above.

8. Compile driveability demerits for the cycle using an appropriate T

rating scale, which weighs problems according to their relative
severity.
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ATTACHMENT D
CRC_HOT START AND DRIVEAWAY PROCEDURE

1. Drain fuel tank and fill with 8 gallons of test fuel.

2. Drive 20 miles at 55 mph for vehicle warm-up, establishing base
total start time after running 15 miles of operation.

= 3. Pull into soak shed and idle in neutral for 10 minutes. Record
! idle speed and quality initially, after 5 minutes, and at the end

k— of 10 minutes. )
EY

4, Back vehicle out of s%ak shed for approximately 30 feet and stop
abruptly (10 ft./sec.®). Record idle quality during 10-second
idle in drive. Also number of stalls, and restart time, if any.

- 5. Acce]eg?te from 0 to 30 mph at 5 ft./sec.z. stop abruptly (20 IR
;. ft./sec.®). Evaluate and record hesitation, stumble, surge, and .0 ,
stall. o

6. Idle in drive for 15 seconds, recording idle quality.

7. Accelerate at 5 ft./sec.2 from 0-45 mph., Evaluate and record o
hesitation, stumble, surge, and stall. . ®
8. Make four successive accelerations from (0-25 mph at 5 ft./sec.’. o
Decelerate moderately, using brake, and idle for 15 seconds A
following each acceleration. Record hesitation, stumble, surge, :
stall, and idle speed and quality for each cycl~ of operation,

9. Immediately following final 15 second idle in [tem 8, accelerate
at 8" Hg. constant manifold vacuum from 0-55 mph. Record hesita-
tion, stumble, surge, and stalls.

10. Complete 10 miles at 55 mph for temperature restabilization. N

11. Pull into soak shed and idle in drive for one minute. Record
idle speed and quality.

12. Turn off engine and soak for 20 minutes. Obtain duplicate fuel
sample.

13. At the end of the soak period, with the transmission in park or
neutral, set the throttle to manufacturer's recommendation. TS
Engage the starter immediately after opening throttle. Do not Rt
pump the throttle before making the start. If the engine does '
not start after 15 seconds of cranking, depress throttle to floor
board; crank an additional 15 seconds to check for overrich
condition. If engine does not start, manipulate throttle as -
required to start engine. Record initial start time and detail
any abnormal starting procedure.

SN e T e e e
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14. When engine starts, allow it to accelerate to 1000 rpm before de-
energizing start motor and releasing throttle to idle position.
The engine must continue to run for one minute after the throttle
is returned to idle to constitute a successful start and run
test. If engine stalls, immediately repeat starting and idle
procedure, If engine stalls 4 times in succession, increase idle
speed as required to keep engine running. Evaluate and record
idle quality and speed, number of stalls, and total starting
time. Total starting time is the cumulative period of time the
starter motor is engaged. The time interval that the engine 1is
idling between stalls is not included in total starting time.

15. Repeat Items 4 through 9 and return to fueling area.
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APPENDIX C

FUEL INSPECTION DATA
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I. TEST PROCEDURES

CRC Vapor Lock Test Technique

1'

Drain gasoline tank and refill with six gallons of test fuel
for the next test. Test fuel shall not be put in tanks more
than 10 minutes before the start of the test.

Drive 20 miles at 55 mph for vehicle warm-up, establishing
base total start time after 15 miles of operation.

Obtain baseline acceleration time on the track following 15

miles of warm up by accelerating from a stop, at light
throttle, to reach 10 mph within 5 seconds. Then accelerate
at the desired throttle position (wide-open throttle) to 70
mph, timing by stopwatch from 15 mph to 50, 60, and 70 mph,
as indicated by speedometer. Record acceleration times and
note surging or abnormal vehicle performance. Complete one
lap around the track at 55 mph and return to wind shelter.

Park car in soak shed for 15 minutes with engine off. O0b-
tain soak fuel sample in duplicate.

At end of soak period, start car using vehicle manufac-
turer's recommended procedure. Record start time to nearest
0.1 second and number of stalls. Idle for 5 seconds in
neutral after the original start and any restarts, and
record any abnormality in the stability of idle performance.
Accelerate from soak shed as described in Item 6.

Turn headlights on. Obtain wide-open throttle acceleration
time by accelerating from the soak shed at part throttle to
reach 10 mph in 5 seconds, and then accelerate at wide-open
throttle to 70 mph, recording time from 15 mph to 50, 60,
and 70 mph. Record acceleration time and abnormal vehicle
performance. In this technique, a transient and/or abnormal
change in acceleration rate is called surge. The intensity
of surge may vary, as described below:

Satisfactory (S) - A rating indicating no malfunction.
Some loss in acceleration may be measured, but no surging
in the accepted understanding of the term may be recog-
nized.

Trace (T) - A rating that is just discernible to a test
driver, or might not be observed by the casual driver.

Moderate (M) - A rating that is judged to be probably no-
ticeable to the average driver and definitely noticeable
to the test driver. [t is occasional in fregquency and is

associated with 1imited delays in acceleration rather
than an actual decrease in speed.

-----
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Heavy (H) - A rating that is pronounced and judged to be
obvious to any driver. It is persistent or constant in

frequency and is associated with prolonged delays in o
acceleration or even actual decreases in speed level Y
reached. S

Lock (L) - That which completely stalls the engine over a S
stretch of at least 3/10 of a mile, or a period of time A
in excess of 20 seconds. ®

7. Complete two Taps around the track at 60 mph, to restabilize
temperatures.

8. Idle for 10 minutes in neutral in the soak shed. Record ®
number of stalls. Obtain "idle" fuel sample in duplicate. T

9. At end of idle period, accelerate from soak shelter as
described in Item 6.

10. Complete one lap around the track at 60 mph, and return to ,.:'t
fueling area.

11. Car volatility tolerances are to be defined only for the
more critical condition (soak or idle); the remaining tests
will be run as follows:

a. If the fuel selected for the previous test was either
too volatile or too low in volatility to determine
whether the idle or the soak acceleration was the more
critical, the soak and idle procedure shall be repeated
on a new test fuel.

b. If, during the preceding test, the soak acceleration is
found to be appreciably more critical than the idle
acceleration (>20% increase in acceleration time) with
a fuel giving 25 to 75% loss in acceleration perfor-
mance, the remaining tests will be run using only the
soak procedures; otherwise the idle procedure will be -
used in all cases. o

12. Continue testing with other fuels of different T-V/L levels
to obtain curves of acceleration time from 15-50, 15-60, and
15-70 mph versus fuel volatility. To establish the vehicle
limiting T-V/L data, a minimum of five fuels will be tested -
at the desired limiting condition (soak or idle). Fuels .®
will be selected with the following objectives: :

a. A fuel with sufficient volatility to cause acceleration
time to 70 mph to increase between 50 and 100%.

b. A fuel with sufficient volatility to cause acceleration -®
time to 70 mph to increase between 25 ano 50%. L
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c. A fuel with sufficient volatility to cause acceleration
time to 70 mph to increase between 10 and 25%.

d. A fuel with sufficient volatility to result in less
than a 10% increase in acceleration time; or if minimum
acceleration time exceeds 10%, two fuels giving essen-
tially equal performance and differing by at least 4°F
in the temperature for 20:1 V/L ratio (0.5 to 1.0 1b
RVP).

e. A fuel estimated to give a 25% increase in acceleration
time to 70 mph.

CRC Hot Start and Driveaway Test Technique

1.
2.

10.
11.

Drain fuel tank and fill with six gallons of test fuel.

Drive 20 miles at 55 mph for vehicle warm-up, establishing
base total start time after running 15 miles of operation.

Pull into soak shed and idle in neutral for 10 minutes.
Record idle speed and quality initially, after 5 minutes,
and at the end of 10 minutes.

Back vehicle out of soak shsd for approximately 30 feet and
stop abruptly (10 ft./sec.®). Record idle quality during
10-second idle in drive. Also record the number of stalls,
and restart time, if any.

Accelerate from 0 E? 30 mph at § fh/sec.z, and stop
abruptly (20 ft./sec.¢). Evaluate and record hesitation,
stumble, surge, and stall.

Idle in drive for 15 seconds, recording idle quality.

Accelerate at 5 ft./sec.2 from 0-45 mph. Evaluate and
record hesitation, stumble, surge, and stall.

Make fqur successive accelerations from 0-25 mph at 5
ft./sec.. Decelerate moderately, using brake, and idle for
15 seconds following each acceleration. Record hesitation,
stumble, surge, stall, and idle speed and quality for each
cycle of operation.

Immediately following the final 15-second idle in [tem 8,
accelerate at 8" Hg constant manifold vacuum from 0-55 mph.
Record hesitation, stumble, surge, and stalls.

Compliete 10 miles at 55 mph for temperature restabilization.

Pull into soak shed and idle in drive for one minute. Re-
cord idle speed and quality.
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C.

12.

13.

14.

15.

City

D-4

Turn off engine and soak for 20 minutes. Obtain duplicate
fuel sample.

At the end of the soak period, with the transmission in park
or neutral, set the throttle to manufacturer's recommenda-
tion. Engage the starter immediately after opening throt-
tle. Do not pump the throttle before making the start, If
the engine does not start after 15 seconds of cranking,
depress throttle to floor board; crank an additional 15
seconds to check for overrich condition. If engine does not
start, manipuiate throttlie as required to start engine.
Record initial start time and detail any abnormal starting
procedure.

When engine starts, allow it to accelerate to 1000 rpm
before de-energizing start motor and releasing throttle to
idle position. The engine must continue to run for one
minute after the throttle is returned to idle to constitute
a successful start and run test. If engine stalls, imme-
diately repeat starting and idle procedure. If engine
stalls four times in succession, increase idle speed as
required to keep engine running. Evaluate and record idle
quality and speed, number of stalls, and total starting
time. Total starting time is the cumulative period of time
the starter motor is engaged. The time interval that the
engine is idling between stalls is not included in total
starting time.

Repeat Items 4 through 9 and return to fueling area.

Driveability Procedure

Stabilize engine and fuel system temperatures by driving 15
miles at 55 mph.

Drive 4 miles in “city" traffic, simulated as follows:

a. Within each mile, stop 4 times for a 15-second idle,
and at the end of each mile, idle for 30 seconds to
record driveability problems. All idle soaks should be
about 0.2 miles apart.

b. Maximum car speed should be 20 mph.

c. Accelerate very gently foilowing each idle by dropping
the engine vacuum at the start of an acceleration by 5"
Hg below its idle value and hold the throttle at this
position until the car reaches 20 mph.

The purpose of this portion of the test is to maximize engine
heating and underhood temperatures. During this portion of the
test, the driver should rate the severity of subjective problems,

such

as hesitation, stumble, surge, idle roughness, and backfire;

and count the number of stalls.

PPN W

PPN
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3. Idle for 10 minutes in the soak shelter with the transmis-
sion in neutral or "Park" for safety. Appraise idle qual-
ity, record stalls and restart times if stalling occurs.
Obtain fuel samples for RVP inspection.

4, Leave the soak shelter and make a 0-30 mph part-throttle (3"
Hg manifold vacuum) acceleration. Observe severity of any
acceleration problems including hesitation, stumble, and
surge.

5. Drive 3 miles in city traffic per Step 2 above.

6. Park in a soak shelter for 20 minutes with key off. Observe
hot start stalls and measure restart time. Obtain fuel
samples for RVP inspection.

7. Repeat Step 4 above.

8. Compile driveability demerits for the cycle using an appro-

priate rating scale which weights problems according to
their relative severity.

II. DATA RATING SYSTEMS

A. Vapor Lock Rating System

Reid vapor pressures measured on samples from the car tank for
each road test were converted to equivalent Tv L= based on the
correlation established in Section IV. Thesé values were then
adjusted for the difference between ambient air temperature at
the time of testing and the reference temperature of 95°F or 70°F
as follows:

B eteteta t
Lt e S e
L PR
PN

(95 )
Adjusted TV/L=20 = Actual TVL=20 + K ggs - Air T;

K= 0.7 -

Printouts of complete vapor lock data for each car are presented
in Appendix G. Because surge was encountered in many of the base
accelerations*, average base acceleration times were taken from
those accelerations judged to best represent base-line perfor-
mance.

AR

* The frequency of surge in base accelerations in this program may be
related to the slight delay at the end of the warm-up run needed to
stop and allow the test crew to replace the warm-up driver,




Adjusted temperatures at V/L=20 were plotted against percent
increase in car acceleration time at 15-50 mph, 15-60 mph, and
15-70 mph for all test sets. From these plots the most critical
speed range and the limiting temperature at V/L=20 (hereafter
described as LTV/L=20) were determined for 25% as in previous
programs*,

B. Driveability Demerit Rating System

Starting Time - Time recorded in seconds (hot-start time is the
sum of times for initial start and all re-
starts).

Stalls at Idle - Number of occurrences during each maneuver or
time period.

Stalls, Driving - Number of occurrences during each maneuver.
Idle Roughness)

Backfire ) Severity of any occurrence rated as trace (T),
Hesitation ) - moderate (M), or heavy (H) during each

Stumble ) maneuver.
Surge )
Weighted demerits are assigned to each malfunction as summarized
below:
Weighted Demerits**

Starting time: Seconds - 2.0

(but zero if negative)
Stalls at idle: 8
Stalls, driving: 32

I M M
Idle roughness 1 Z 4
Backfire 6 12 24
Hesitation 6 12 24
Stumble 6 12 24
Surge 4 8 16

The total weighted demerit (TWD) value for each run was computed
by adding the weighted demerits for the several malfunctions in
each maneuver or idling period, subject to the following
constraints: R

* For example, reference, "1966 CRC Vapor Lock Tests," CRC Report No. ::;}J';
420. '

** "Evaluation of a High Temperature Driveability Test Procedure -
1971 Yuma Program," CRC Report No. 455.




R L AN Stheti o haecate i Bt I She 2 Jhoe Jaath bt A Seg i e 4 — g ———r ——— vy
PR -

D-7

1. Only one driving stall was counted per maneuver,

2. No more than three idling stalls were counted per idling
interval.

3. No more than five idling stalls were counted for the whole
hot-start and idle procedure (lines 14-18 of data sheet).

4, For each maneuver or idling interval, only the one mal-
function giving the highest weighted demerits was counted.
Thus, if heavy hesitation (24 weighted demerits) and a stall

were recorded in the same maneuver, only 32 weighted R
demerits were counted towards the TWD. ST
®

4

b
»
>
w
..
v
[ 3

® <SS

“
-
'~
.
-
W
e
............... o
- L T - e
e A e T e e T T e e T T, el e R R T S T T T, e SN A
[ S ML PUSL N S IL PN, PR S SR TREY A TP AT ISP IS So P W L I, U AP WP S AP SR IPE SRR, W AL PR S AP WA ISR AR SR U AR LA L R S P




\ i aa’an oR 4 e ad
’
0

e Tt Tt Bt et T

e -

D-8

4e}s

P L R Py
~— v TR L1 ]
| 1) ) | | | ) ) ) LI KT 4 ) !I||I.L;H
41 I.— WO0S 9ONITaI
[ Y s |
! (R B J [
——— F
f P | _. (I | | [ (| I BN 1Y
} WO0S 440-AM
b
K N . K
o z %2 5 5592% —
M 05 @ ® 3 23 a3%3 8 -~ & uoyie _—
F S m °B RRE3A R RS -aey  weos Ny 35V
) 3. PYE 2o 3 2.0494 30
" nw = LI g asnp  34e1§
< o .« O -t
& — : v =< . SHIAWNN
m <235 *IWIL NOTLIVHITIIY ONILUVIS YIHLYIM SyNLVYISHIL J1dWYS
SINIWHOD
9 Y} 170 3qoag 3unjeadduadf
1yeos 3Pl ‘awyy ipuald ey
1yeos 330-Aa) ‘aw) 1puaig ey — :*oN 2N
tuny aseg °*4333wWopQ . 40y U} "ON 1 JDAAISQD 1 ON 43A14Q

tuny aseg ‘auj] :(asn 331430) "ON uny

1ayel 4e)

133HS VAVO XJ07 ¥OdVA ¥YIN93d DU 286l

:ageQ
0N 40)

\.
R
-

A

N .

~

U

.y

.
Y

. A
h P SR S

>
o )

WO, T )




AL/ SO e ™

D-9

O e ane Al B FICNAS)
o ot

»
--.-Q

i
v

LA AN LALLM A e

| | ! :q I
[ T R b
T 10 77T 7 1 T T 1 _ . i T A T -
1 AV0S 9NITA]
o I ‘4 [
| [ Y [ T T
T [ Yoy T P _ R R
{ 1 AY0S 440-A3IN
I
oo T Y T T L aty [0 0 1
T 1 T 1
J ydw 09 ydw 0g ydw og Y o = FE FE 2 2 ¢ uorje e =
S -ydw o -ydw o -ydu o a 08 A Boa a u - -49[932y  yeo§ Ny ISV8
= 5 * mae o 2028 940499 40
—_ a’ mne & T £ 3 Isnp jaels
2 85 7 >y
S . n <= SYIGWNN
=Y "09s “JWIL NOILWHITIIV ONILYYLS U3HLYIM STINLYHIdWIAL J1dWYS
*SINIWWOD
| 'y :1®e 3qoud aunjeaadwd]
:ye0S a|pI ‘awi] :pualg tey
:)e0S J30-A9y ‘suiy :pualg iLey :ToN [any
:uny aseg ‘uajswopg Jeg uL ‘oN 1J3AN3SqQ 1TON J3ALUQ
:uny aseg ‘*auwl] :(9sn @d214340) "ON uny :91%eQ
IR} 34015 :ayey Je) 1TON JB)
133HS Viva %07 40dvA FLYNY3ILTY JYI 2861
_ —ram e e e e e ameme . . . . y el - ¢ . 's s ‘s e BN

e v

-

e

PR

«
* . -
et e

-

LV . WA W

AP

a8l A




e’ o (™ AN CENECERE A R A I e e e A et i B v i i

0-10
1975 CRC TRAFFIC DRIVEAWAY DATA SHEET

)
[
k Run No.: Date:
|
- Car No.: Fuel lo,:

v

Driver: Observer:

Sample No.; End of Test
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APPENDIX E

RATER COMPARISONS - CITY DRIVEABILITY PROCEDURE

Past programs have shown large differences can exist among raters when ". ’
evaluating vehicle driveability. To evaluate rater differences, data

on cars driven by the same rater on the same fuels provide the best

measures of biases. Ratings were obtained by each rater on the same

fuel (No. 20) for only two vehicles:

Total Weighted Demerits

St. Dev.
Vehicle Rater 04 Rater 10 Rater 17 Average St. Dev. *

10 917 874,766 530 755.7 201.4 27
12 884 793,761 812 824.3 54.6 7

*Standard deviation as percent of the mean.

Because of the inconsistencies indicated above and the small amount of
data, rater severity values could not be developed to correct the TWD o
values for each vehicle/fuel combination. ®

Repeatability can best be meas.~ed by comparison tests performed by
individual raters on the same vehicle/fuel combinations. Repeat
ratings were completed by Rater 04 with three vehicles and by Rater 10
with two vehicles:

Rater Car Fuel Run 1 Run 2 Average St. Dev. St. Dev., %

04 9 1 184 269 226.5 60.1 26.5
14 1 112 48 80.0 45.3 56.6
14 20 393 567 480.0 23.0 25.6 °

6.2

10 10 20 874 766 820.0 76.4 9.3
12 20 793 761 777.0 22.6 2.9

6.1

Avg.

Rater 04 may have had difficulty repeating ratings, or the particular
cars Rater 04 ran for repeatability were not consistent in drive-
ability. No repeatability data were available for Rater 17.




APPENDIX F

EFFECTS OF FUEL VOLATILITY CHANGES

m .

CITY DRIVEABILITY PROCEDURE




PR A i AP I - . PRI N A AN e R - AP SR A GV S

F-1

APPENDIX F

EFFECTS OF FUEL VOLATILITY CHANGES - CITY DRIVEABILITY PROCEDURE

Total weighted demerit values obtained with the nineteen test fuels -
are shown in Table F-1 and i1lustrated in Figure F-1. As indicated,
all vehicles were tested on at least two fuels, and every vehicle was
tested on Fuel 20. As time permitted, vehicles with high demerit
levels with Fuel 20 were tested using the vapor lock fuels. The test
plan called for each car to run two vapor Tock fuels bracketing the
critical fuel. Because bracketing fuels varied for the different
vehicles, an unbalanced data set was created, causing significant _ *
difficulty in model development. :

Initially, to determine if changes in fuel volatility significantly
affected TWD ratings, the data for vehicles tested on the extreme
fuels were averaged and compared. In this data set, seven vehicles v
were tested on two fuels of widely different volatility (Vehicles 1, *
4, 6, 9, 10, 12, and 14 on Fuels 1 and 20). Although these data are Tl
limited, the average TWD values follow the expected trend, increasing
considerably as fuel volatility increases:

Avg. TWD fcr Inspections ,0”

Fuel No. Seven Vehicles RVP, psi T V/L=20 % 158 e
1 219 7.1 152.5 19.2 o

20 552 13.4 107.2 42.4 e

b--.-- -

The analysis was expanded to include data for all fuels and all
vehicles, rater biases, car bjases, and ambient temperature. Ambient
temperature was found to be insignificant in the temperature range
tested and was excluded from further model development. The expanded
model, excluding ambient temperature, was:

TWD = bo + bl Cl + bz C2 + ...+ b19 C19 + bzo R04
* b21 Ryg * b2 Ry7 * ba3 Ty/i=20
+ bpy %158 + byg RVP

where:

dummy variable for Cars 1-19
dummy variable for Raters 04, 10, 17

C
R

The three fuel variables did not appear to be significant, indicating
the combination of variables did not correlate with TWD. Rater
coefficients were insignificant; therefore, the rater effect was
eliminated from further model development. Correlation and regression ST
coefficients are shown in Table F-I1I. TN el

...................
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Fuel variables were next examined individually. The models used were
developed using the common log of the TWD values. A constant of 10
was added to the TWD term to raise it above zero.

Models used for separately correlating RVP, %158, and TV/L=20 were:

RVP:
Log (TWD + 10) = bl Cl + bz CZ + ... ¢ blg Clg
+ byg (RVP - 12.4)
%158:
Log (TND + 10) = bl Cl + bz CZ + ... F b19 C19
+ boy (%158 - 33.7)
Ty/L=20°
Log (TWD + 10) = bl Cl + bz CZ + ... F blg clg
+ bp3 (Ty/=g0 - 120.3)
Results follow the expected trend -- TWD values increase as fuel

volatility increases. All three fuel variables appear to be equally
good predictors of hot-weather driveability and not just Tv =20» @S
for the 1975 CRC program. When using individual fuel variaé+es, the
model correlation coefficients improved. Correlation and regression
coefficients are shown in Table F-II.
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APPENDIX 6

1982 CRC VAPOR LOCK TEST DATA -.
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1982 CRC Regular Vapor Lock, Hot

g Car#:41 CRC Fuel Data Comments: No
{ Temp Adjustment =.7@F/1.0F
[ - BASE DATA e e - —————————a
}- Run# Date Drvr Obsr Fuel AirT Wind RVP T2¢ T20A Accelerations- Surg
- - - -5¢ =60 =7Y ————
ﬁ- 1 921 1 S ? 146 1183 1226 1149 113 166 =51 T
- - 2 922 1 S 18 149 1242 1195 1997 113 188 349
il 3 922 1 S S 148 P43 1366 1275 127 191 332
! 4 922 1 S 1 1¢8 697 1532 1441 13¢ 192 365
- S 924 1 S 1 3 697 1532 1546 134 197 3F7=
o & 924 1 S 2 98 75971488 14467 124 178 3I5=
- @ (7] a
) @ a @
_Avg: 124, 185. 354.
i - ~~KEY-0FF SOAK CONDITIONS
Run# Smp# —~Tmp 2 Start-- —=Tmp ® End--- Avg Sky Wind Starting
———————— Air TcA TeB Air TcA TcR AirT -——— —-—--— sec RSt#
-1 49 186 139 116 165 1560 119 1455 SN 2
a
@
a .
7
@
a

: KEY-0FF SOAK ACCELERATIONS
Run# --15-5@~~ -—15-6g—— --15-7@-- Surg RVP T28 T20A

———— Time %ZInc Time Llnc Time LInc

1 132 7 194 5 378 7 1187 1224 1154

. ; @ @ @ @

7] @ 7 2] @

@ @ {2 @ @

a3 @ 7] a (7]

@ - 7] 7} - @

7] @ @ 7] 7]

IDLE SOAK CONDITIONS -=
Run# Smp# -Tmp 9 Start—--— --Tmp 9 End--- Avg Sky Wiad Starting

-------- Air TcA TcB Air TcA TeB ArT ——= ==—-— sec RSt#
1 474 15 139 113 145 1837 112 1458 SN
2 4466 109 1099 177 149 1094~ SN 2
I 475 199 161 120 109 181 129 1699 SN Z X
4 457 148 142 1237 148 186 122 1480 SN 2 i
=] s9 93 129 146 93 174 1906 233 SN 1
6 88 98 135 114 99 178 1148 985 SN S E

@ : o

--IDLE SOAK ACCELERATIONS

Run# --15-5@0-- -=15-4@-- --15-70-— Surg RVF. T2@ T20A
==== Time ZInc Time “ZInc Time %ZInc -
1 175 42 278 299 S5859 o8 H 1498 1273 1203
2 161 > 254 35 499 41 M 1197 1219 1121
3 146 18 238 28 527 49 M 997 1332 1234
4 146 18 229 24 481 36 M 898 1394 1343 .
S 132 7 205 11 449 27 792 14465 1479 -
6 161 Ig 279 46 S1¢ 44 H 1168 1238 1214 -
a Qg d 7] 7] 5
‘NOTES: Runs included in base acceleration time averages: All ° .
RVP is psixlil@d: TI20V/L % Avg Air Temp are deg Fxld; s fa

Acceleration times are sec.x1d
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G-2 !
1982 CRC Regular Vapor Lock, Hot . ';
CRC Fuel Data Comments: Run 1 oo
Temp Adjustment =.7¢F/1.dF [
—— BASE DATA ——————————————— e e e o]
Run# Date Drvr Obsr Fuel AirT Wind RVP 24 T29A Accelerations— Surg ]
- - -5@ 60 =70 —-——- =
1 1994 17 7 14 95 1475 1486 1486 132 222 378 ]
2 1844 -~ 17 7 17 o4 1644 1420 1927 138 234 360 SO
S 1485 17 7 1 89 697 1532 1574 144 242 422 ®
a o [7]
"] a a )
@ a @ o
2] a@ a !
@ & ] ]
Avg: 138 233. Z87. ®
--KEY~0OFF SOAK CONDITIONS 1
Run# Smp# -Tmp ? Start—— ~--Tmp @ End--- Avg Sky Wind Starting )
———————— Air TcA TcB Air TcA TcB Air7T --- ---- sec RSt#
‘ 1 20@ 95 - 94 945 SC 2 1 .
- 2 182 94 92 93@ oC 3 1 _ )
S 234 g o . 3@ SN 1 e
@ ‘ .
7]
a
g . -
KEY-OFF SOAK ACCELERATIONS 7‘2
Run# ——15-5@~— ——=15-6@~= -=15=-7@8-- Surg RVFP T20 T2¢A ‘o
~——— Time. ZInc Time %Inc Time ZInc
1 186 =23 164 -4 268 =33 1514 1470 1873 R
2 119 =29 178 -27 239 =41 1627 1826 14449 T
I 112 =19 176 -24 3@4 =21 1241 1196 1231 e
2] a a ] @ Ry
g @ g Z z.’ ..-.. e |
g - @ @ @ ] : :
] g a 7] @
IDLE SOAK CONDITIONS
Run# Smp# -Tmp 9 Start—— ——Tmp«? End—-—— Avg Sky—Wind Starting
———————— Air TcA TcB Air- TcA TcB AirT --- -——- sec RSt# -
1 159 94 : 93 935 SC P
2 198 92 91 9?15 &C
3 243 4] 91 945 SN
@
g
@ ~
o .
IDLE SOAK ACCELERATIONS Ce
Run# --15-5¢0-- -=185-6g—- --15-70-- Surg RVP T28 T20A
-~~~ Time ZInc Time %Ilnc Time %ZlInc
1 148 -22 1464 =38 262 =32 1441 1141 1111
2 196 -23 168 -28 256 -~74 1538 1663 1088 co
3 11 -2¢ 174 =25 298 =23 1224 1204 1236 °
@ a a o o]
3 @ 7] @ ] . g
¢ @ ] 7 & \ N
@ @ & e @ !
] R
‘'NOTES: Runs included in base acceleration time averages: All '.

RVP is psixi0d; TI20V/L & Avg Air Temp are deg Fx1d:
Acceleration times are sec.xlgd
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G-3
1982 CRC Regular Vapor Lock, Hot
Car#: I CRC Fuel Data Comments: No -
Temp Adjustment =,78F/1.0F ®
BASE DATA- -- - )
Run# Date Drvr Obsr Fuel AirT Wind RVP T24¢ T2¢A Accelerations- Surg
———————— -S@ -6d 74 —----
1 921 12 16 9 146 1183 1226 1149 148 149 199
2 922 12 16 14 99 1475 1086 1458 116 151 194 o
> 922 2 146 16 129 1588 1441 943, 148 154 212 ®
4 922 2 16 17 1a9 1644 1329 922. 110 -148B 294 T
13 7] @
7] a [7]
a ] a
@ @ @
Avg: 111. 151, 292. L
KEY-0OFF SOAK CONDITIONS
Run# Smp# —-Tmp @ Start—-—- ——Tmp ® End--- Avg Sky Wind Starting
———————— Air TcA TcB' Air TcA TcB AirT -—— —-—-— sec RSt#
1 494 196 147 1208 145 178 148 1855 GSNP 1d
2 458 99 142 114 1d@ 176 1383 995 SNN 2
@ e
g
]
7]
7]
= KEY-OFF SO0AK ACCELERATIONS . .
Run# --15-S0-- --15-460~- -—-15-70-— Burg RVP T28 T20R ®
——=—= Time %ZInc Time ZInc Time %ZInc e
1 119 g 151 g 203 1 1149 1244 1171 DRI
2 124 12 1640 & 207 2 1366 1134 1143 BRI
@ @ o 7] o L
g @ @ a g
@ @ g @ & e
@ @ a ] o
@ 7] @ @ g
IDLE SOAK CONDITIONS -
Rur# Smp# ~¥mp 9 Start——"--Tmp 9 End-—-- -Avg Sky Wiad. Stacrting
——————— Air TcA TcB Air TeA TcP ARirT -—— ---- sec RSt# S
1 497 184S 147 117 145 178 124 145F SNP ®
2 499 141 147 118 142 174 115 1315 SNN
T 482 149 148 117 11@ 1464 115 1@d95 SNN
4 47¢ 149 150 119 112 173 113 1185 SNN
4]
a
17} ®
IDLE SOAK ACCELERATIONS - :
Run# ~--15-5@—- ——15-60—-— -—-15-70-- Surg RVP T20 T2dA
——== Time ZInc Time ZInc Time %LInc e
1 113 2 1560 4 212 S T 1692 1276 1206 T
2 121 1@ 170 13 225 11 T 1267 1182 1137
I 129 9 174 13 221 9 T 1303 1164 1063 °
4 118 7 170 13 228 11 1355 114@ 19031
g 7] a (7] @
) a 7] 7] @
7] 7] @ 7] @
NOTES: Runs included in base acceleration time averages: All °

RVP is psix1@d; TI20V/L & Avg Air Temp are deg Fxld¢;
Acceleration times are sec.xl10
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“'NOTES: Runs included in base acceleration time averages: All
RVP is psix1d@; TIZOV/L % Avg Air Temp are deg Fxl¢:
Acceleration times are sec.x1@
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N 1982 CRC Regular Vapor Lock, Hot
- Car#: 94 CRC Fuel Data Comments: No
&‘ Temp Adjustment =,7¢F/1.0F
p - BASE DATA— e e e e e e e e
i Run# Date Drvr Obsr Fuel AirT Wind RVP T2 TZ2@A Accelerations- Surg
b e e e e e e e e -S@ =64 -7@¢ -——=
g 1 1936 17 7 11 93 1341 1165 1179 138 218 42
- 2 1a12 17 7 15 85 1532 1662 1132 132 218 IT2
h I 1913 17 7 17 85 1644 14120 1@99 132 68
p 4 1913 17 7 15 87 1532 1462 1118 136 218 364
! S 1913 17 7 1= oQ 1417 1111 1146 132 214 32
@ a 7]
@ a @
7] & %]
Avg: 174 217 Z46.
KEY-0FF_SOAK CONDITIONS———~— e e
Run# Smp# -Tmp 9 Start~— --Tmp 9 End——- Avg Sky Wind Starting
———————— Air . TcA TcBR Air TecA TcB AirT ——= ——=- sec RSt#
1 244 93 127 118 ?2 151 138 925 SN 2
2 .286 85 120 189 85 144 116 B8S@ SN 1
3 324 85 116 148 86 145 125 8S5 SN I
4 346 g8 118 114 89 .45 132 885 SN 2
5 333 ?¢ 120 112 89 151 129 895 &SN 2
a
, %)
KEY-OFF SOAK ACCELERATIONS=--
Run# ——=15-5@0—— ——15=-4@~= ——=15-7@—— Surg RVP T20 T29A
——== Time LInc Time %LInc Time %Llnc ———= —e—a - m———
1 146 ? 2335 8 362 S 1314 1159-1177
2 148 1 2S¢ 15 414 20 1517 1668 1138
3 258 P35 538 148 799 128 H 1761 14003 1367
4 142 6 29g T7 496 43 M 1554 1954 1399
S 148 10 262 21 424 22 1469 1488 1127
a @ a a 7
@ @ ] - ] &
- IDLE SOAK CONDITICNS ~— -
Run# Smp# -Tmp ? Start-—- -=Tmp ® End--- Avg Sky Wind Starting
T— ———= Air TcA TcB Air TcA TcB AirT ——= ——cee sec RSt#
1 225 . 91 126 121 9¢ 1S5 136 995" SN
2 292 85 116 127 85 127 118 8%S@ &N
3 3I19 87 118 11w 87 151 131 874 SN
(]
@
7
7]
- - —-IDLE SOAK ACCELERATIONS~ - —_————-
Run# --15-50-- -—15-60~— --15-70-- Surg RVP T20 T264
==== Time %ZInc Time %ZIlnc Time %LInc ~=~== ———c —eme —omea
142 6 25¢@ 15 378 9 T 1283 1174 1206
2 134 g 216 a 3452 -1 1475 1986 1754
3 148 19 252 16 670 3 T 1576 143145 11@1
@ @ [ 2} %]
] 7] g ") @
] 7} a a @
] g @ @ ]
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1982 CRC Regular Vapor Lock, Hot

Car#: 495 CRC Fuel Data Comments: No
Temp Adjustment =,70F/1.49F
BASE DATA
Run# Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations- Surg
=53 =6 =70 ~=—-
1 1005 17 7 12 ?1 1359 1138 1166 166 238 328 H
2 1986 17 7 1 91 697 1532 1568 124 206 294 M
3 1994 17 7 1 3 &97 1532 15446 116 182 258
4 1913 8 2 & 87 - 1094 1328 1384 1185 178 264
S 1913 8 2 8 89 1124 1258 1388 111 176 246
6 1913 8 2 4 88 6882 1447 1454 115 178 2260
@ "] @
g a g
. Avg: 114. 179, 257
KEY-0OFF S0OAK CONDITIONS :
Run# Smp# -Tmp ® Start-— ——Tmp 9 End-—- Avg Sky Wind Starting
———— w—e=e Air TcA TecB Air TcA TcB AirT === ==== gac RSt#
1 189 ?1 152 ?1 196 918 SN 2 1
2 232 91 15t 92 192 215 SN 2 2
2
"]
"]
]
- a3
KEY-0OFF SOAK ACCELERATIONS
Run# —15-5@0—= ——85=b@=— ==15-70-- Surg RVP T20 T20A
Time ZInc Time %ZInc Time Zlnc . .
1 132 IS 229 23 I8 29 - Hx1383=1126 1154
2 129 S 182 2 254 -1 M 12556 1188 1212
" . @ 1] 7] a
] ] "] a a
7 a " ] g a
o g2 2 @ [
e 2 « D a @
— IDLE SOAK CONDITIONS
RUr# Smp# -Tmp 9 Start— --Tmp 9 End-—-- Avg Sky Wind Starting
————imm——e Air TcA TcB Air TcA TeB AirT == ——== gec RSt#
1 242 91 148 9L 177 P14 SN
2 205 2 147 - 92 200 928 SN
3 226 93 152 93 196 933 SN
4 343 87 155 88 87 198 97 878 SN
5 332 89 1151 99 93 196 98 895 SN 1
6 325 88 154 99 87 199 9% 873 SN
@
IDLE SOAK ACCELERATIONS
Run# ~=185-50== ==iS=6f=— ==15~70--= Surg RVP T22¢ T20A
Time ZInc Time %lnc Time %ZInc
1 174 52 232 30 . 310 21 H 1335 1149 1177
2 190 bb& 254 42 3I32 29 H 1224 1204 1225
I 179 49 238 II 3140 21 H 1250 1191 1205
4 137 20 206 15 299 13 M 1999 1278 1334
S 148 I8 210 18 285 11 M 1198 1218 1257
6 117 2 181 1 269 ] 981 1342 1395
7] g "] ] a

NOTESs Runs included in base acceleration time averages: 3—-6
RVP is psixi10@; TI20V/L & Avg Air Temp are deg Fx 103

Ag:llnratian times are sec.x1g
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6-6 ' *

1982 CRC Regular Vapor Lock, Hot

Car#: a6 CRC Fuel Data Comments: Run 4
Temp Adjustment =.70F/1.0F
BASE DATA :
Run# Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations~ Surg
-8S8 =60 -7¢ ——--
1 921 1 ] ? 186 1183 1226 1149 114 178 257 T
2 921 1 S 12 105 1359 1138 1668 116 176 248
3 922 1 =] 16 95 1588 1241 1441 118 172 241 H
4 922 1 S 1 100 697 1532 1497 147 158 224
5 922 _ 1 5 17 110 1644 1020 915. 144 199 276 H
7] 7] a
@ @. @ .
o a a -
Avg: 147 158 224 ".
- KEY-OFF SOAK CONDITIONS . o
Run# Smp# -Tmp » Start—-- =--=Tmp 9 End——— Avg Sky Wind Starting T
Air TcA TcB Air TcA TcB AirT === === sec RSt# S
1 496 196 ‘ 186 193 111 1068 SN S R
2 473 145 149 118 145 19@ 148 1854 SN 3 RICHS
3 495 95 143 106 97 185 1403 968 SN 3 o '
4 454 199 146 117 142 183 112 1@14 . SN 2 P
P .
p .
2

KEY-OFF SO0AK ACCELERATIONS el
Run# =~—15-5@—w —==iS=f@—— —=15=-7@0-- Surg RVP T2¢ T20A "“”“
——== Time ZInc Time %ZInc Time ZInc L

1 116 8 177 12 252 13 H 1142 1248 1171 g
2 116 8 172 9 241 - 8 M 1284 1215 11435 -
I 119 11 181 15 257 1S H 1439 1141 1994 T
4 116 8 1Z35- 9 237 ) H 1180 1272 1238 }f
a a ") ] a ‘;“““
@ @ @ @ @ ~—
"] o "] (4 o e
- e IDLE SOAK CONDITIONS: -
Run# Smp# -Tmp ? Start-- --Tmp @ End--- Avg Sky Wind Starting L
-------- Air TcA TecB Air TcA Tck AIrT --- --—- sec RSt# S
491 106 149 11§ 106 1835 113 1060 SN " '

1

2 477 195 148 1185 145 180 116 -105a@ SN : ’ -
3 467 99 149 169 99 175 148 999 SN e
4 479 183 1S58 116 143 176 116 1630 SN RN
S 462 147 153 166 198 182 1906 1875 SN .

IDLE SOAK ACCELERATIONS
Run# == 1S5-50—— ==185-4@== -=15-70-- Surg RVP T20 T20A
Time “ZInc Time ZInc Time %“Zlnc

1 125 17 193 22 272 21 M 1865 1292 1215 S

2 118 16 188 14 252 —13 T 1121 1260 119@ e

3 116 B8 179 13 258 15 T 1312 1160 1132 to

4 119 11 176 11 252 13 T 1036 1389 1253 g

S 129 21 216 37 356 S6  H 1371 1132 1045 : el
o @ 2 a @ Ry
2 o @ e @ -

NOTES: Runs included in base acceleration time averages: 4 only.
RVP is psixi19d; TI20V/L % Avg Air Temp are deg Fx14; ’!_




0
: G- 7 . ..7, .
»
r 1982 CRC Regular Vapor Lock, Hot
Car¥#: 7 CRC Fuel Data Comments: Runs 3,93 C
Temp Adjustment =,70F/1.@F -;—‘4
BASE DATA 0
Run#. Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations- Surg T
-5 —60 ~70 ———-
1 921 12 16 9 106 1183 1226 1149 158 232 348 M
2 922 12 16 7 97 1964 1293 1279 142 212 312 M
3 922 12 16 1 183 697 1532 1476 142 210 301
4 922 12 16 16 148 1588 1441 95@. 218 289 466 H
S 922 12 16 14 111 1475 1286 974. 255 3J63 M 1
6 923 17 16 13 99 1417 1111 1983 158 238 315 H :
7 23 17 16 14 143 1475 1486 1603@ 189 251 357 H
o @ 2 R
Avg: 142 214 3ol s
KEY-OFF SOAK CONDITIONS .0
Run# Smp# -Tmp 9 Start—— ——Tmp 9 End--~ Avg Sky Wind Starting : o

———————— Air TcA TcB Air TcA TcB AirT ~=« —=~= gec RSt# L;L;VPJ
1 486 106 143 106 “ 106 169 108 12603 SNP el

2 4890 97 133 198 99 163 187 98@ SNN

3 459 103 144 117 10% 172 116 1849 SNN

4 488 108 145 1066 167 176 108 1075 SNN

=] I 111 145 1186 111 173 167 1118 SNN

6 95 99 137 _ 105 100 165 144 995 SN

21 143 140 106 105 173 106 1040 SN
KEY-OFF SOAK ACCELERATIONS
Run# ~-15-5@—= —-—15-6@—-= —-——15-70-- Surg RVP T20 T20A
~——= Time %LInc Time “ZInc Time %Inc
149 S 222 6 3JI22 7. M 1141 1249 1172

2 132 -8 195 -7 289 -4 1857 1297 1276

I 144 1 212 1 387 2 777 1476 1413

4 225 58 3I32 57 474 57 1484 1117 19029
5
b6

UUH B AN+~

193 36 258 23 377 28 1299 1166 1054
159 12 232 18 329 9 1342 1146 1114
175 23 251 20 368 22 1389 1124 1061
IDLE SOAK CONDITIONS -
Run#® Smp# -Tmp 9 Start=- --Tmp 9 End-—=—-Avg Sky Wigd Starting
-------- Air TecA TeB Air TcA TcB AirT —-- -—=-—  sac RSt#

1 498 . 146 144 114 106 169 114 1063 SNP

2 453 99 134 112 99 172 111 994 SNN

I 163 1906 142 118 107 174 119 1865 SNN S

4 471 108 145 112 108 169 114 12880 SNN {q#;g?

s R

é

ITXITH

19 111 142 114 114 175 114 1185 SNN
97 191 138 111 101 162 109 1910 SN
: @

-IDLE SOAK ACCELERATIONS
- RUNW ~=15-80—= =—1S-p@=— --15-70-— Surg RVP T20 T20A
——— Time ZInc Time %ZInc Time %LInc

141 -1 212 1 300 g M 1872 1288 1211

2 161 13 225 7 318 6 M 1624 1316 1268
3 1356 19 221 3 320 & M 748 1482 1401
4 190 34 260 24 363 21 M 1240 1196 1105
S 298 46 288 37 Alad 34 H 1193 1242 1134
6 1355 9 238 13 343 14 H 1247 $192 1150
o o a : 2 a

NOTESs Runs included 16 base acceleration time averages: Run I only R
RVP is psinifd; TI20V/L & Avg Air Temp are deg Fx1@; L S




G-8

1982 CRC Regular Vapor Lock, Hot

Car#: 08 CRC Fuel Data Comments: No
Temp Adjustment =,70F/1.0F
BASE DATA
Run# Date Drvr Obsr Fuel AirT Wind RVP T2@ T20A Accelerations— Surg
-58 -68 <70 -——-
1 922 4 19 15 183 1532 1062 19646 91 137 202
2 922 4 19 17 128 1644 1020 929. 94 139 208

Laneanan
Saeaes

Avg: 92.5 138 205

KEY-OFF SO0AK CONDITIONS
Run# Smp# -Tmp 9 Start—- --Tmp ? End--- Avg Sky Wind Starting

———— m=m—— Air TecA TeB  Air TcA TcB Air7T ——— —=—- sec RSt#H
1 456 183 185 18043 SN 2
2 469 108 108 1488 SN 7 1
@
@
@
a
@

KEY—-0FF SOAK ACCELERATIONS
fRund$ —=15-5@0== ==135-6f== -=15-70-= Surg RVP T20 T20A
=== Time %ZInc Time %lnc Time %ZInc =

1 ,91 -2 139 1 28I -1 1314 1159 1996

2 92 -1 136 -1 204 "] 1363 1136 1945
"] o @ ] 7]
") 7 a a o
a a @ 2 @
] ] " a ]
@ a @ e o B
_ IDLE SOAK CONDITIONS - R
Run#€mp# -Tmp @ Start-—— --Tmp @ End—--- Avg Sky Wind Starting S
=== === Air “TcA TcB Air TcA TcB AirT -=—= =cw- sec RSt# Sl
1 483 106 187 1865 SN CTTe
2 487 109 110 1995 SN &
@ T
@
@
o
a

IDLE SOAK ACCELERATIONS
Run# —=15-5@0~= ==18=bf—= ==185=-70-— Surg RVP T20 T20A
——=— Time %ZInc Time %ZInc Time %ZInc

1 92 -1 134 -3 201 =2 1190 1222 1142
2 935 3 141 2 220 7 1169 1234 1132
o @ @ @ 1
o o "] 2 @
0 o ] o a
o o o 2 @
"] o o 2 @

NOTESs Runs included in base acceleration time averages: All e
RVP is psix100; TI20V/L & Avg Air Temp are deg Fx10; -9
Acceleration times are sec.x1g - e e

.....................
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..............................................................................
.......................................................................
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G-9

1982 CRC Regqular Vapor Lock. Hot

Car#: 49 CRC Fuel Data Comments: No
Temp Adjustment =.78F/1.0F
——————————————— BASE DATA e e e e e i e e e e
Run# Date Drvr Obsr Fuel AirT Wind RYF T2@ T20A Accelerations-— Surg
———————— - e e s e e =S5 b 7@ ————
1 @22 4 14 4 112 a82 1445 12846 152 234 74
2 927 17 16 7 1485 1364 1297 1223 14d 218 2648
T 923 17 16 9 146 1187 1226 1149 144 219 35@
4 924 17 16 1= = 1417 1111 1125 149 214 361
N 5 924 17 16 11 94 17@1 1165 1172 138 205 349
- & 924 17 1é 9 141 1187 1226 1184 1435 212 3242
- 7 @ @ @
2 @ ] @
Avg: 143, 213, 356
——————————————— KEY-0OFF S0Ak CONDITIONS —— ———
Run# Smp# -Tmp 39 Start-—— --Tmp 9 End-—— Avg Sky Wind Starting
———————— Air TcA TcB Air TcA TcB AiIrT —-—-— —-—=—— gec RSt#
1 472 112 111 1119 SN
2 b6 165 131 12 185 156 144 1953 SN 4
= 1 1896 131 23 1896 199 1435 1968 SN 3
i
{2
@
]

- KEY-OFF SO0AK ACCELERATIONS-—
Run# -—15-5@-- -—15-6@-- --15-7@-- Surg RVF T2 T20A

—=——— Time %“Inc Time “Llnc Time ALInc —-———

1 15@ o 225 & I77 & 994 1391 1275

2 158 S 238 8 3I98 12 T 1972 1288 1218

I 1852 & 249 17 398 12 M 1156 1241 11464

@ @ @ @ a

@ 7] a @ a

@ @ @ @ @

@ @ @ 7] 7]
- - IDLE S0OAK CONDITIONS —— e e e e
Run# Smp# -Tmp » Start-- --Tmp ? End-—-- Avg SEky Wind Starting
———————— Air TcA TcB Air TcA TcE AirT --- --—— gzec RSt#

1 7 o111 111 111 SN
2 18 145 147 128 1606 1469 152 1455 SN
= 1 107 33 22 187 178 152 1474 SN
4 43 9T 11% 111 T 162 142 938 SC
S 85 ¥4 122 116 94 164 147 94¢ CL
& 76 191 126 126 141 169 149 1418 CL

0]

- IDLE S0AK. ACCELERATIONS - —
Run# -~-15-5@~-= —-~15-bf—~= —-=15-783-- Surg RVF T2@ T20A
———== Time %Inc Time %ZInc Time %“Inc -—=- -

1 1464 18 244 18 4% 14 868 1414 17382
2 154 8 22 7 82 7 1076 1309 1236
R §=1" S 27% 29 415 17 H 1185 1269 118%
4 22 59 o2 84 558 S7 H 1413 1113 1127
T 160 12 414 9% 981 <1<} H 13371 1181 1158
& 152 b 265 25 417 17 M 1169 1234 1192

(%) ] @ @ @

MOTES: Runs included in base acceleration time averages: All
RYF is psixidd:; TI2OV/L % Avg Air Temp are deq Fuldy
Acceleration times are sec.x1d




- 6-10

1982 CRC Regular Vapor Lock, Hot

.- Car#: 10 CRC Fuel Data Comments: No
4 | Temp Adjustment =.70F/1.0F

BASE DATA
Run# Date Drvr Obsr Fuel AirT Wind RVF T20 T20A Accelerations— Surg
-5@ =68 ~79 ————

1 924 17 16 9 98 1183 1226 1205 120 168 252
2 924 17 16 4 11 882 1405 1363 114 167 245
I 924 17 16 1 194 &97 1532 1469 112 163 237
4 10804 2 8 2 94 759 1488 1495 93 129 185 T
S 1004 2 8 1 93 697 1532 1544 98 133 2149 T
b 1014 17 7 I ?1 821 1445 1473 98 146 22a
] a ]
Avg 1,2,3= 115, 163, 24S.
Avg 4,5,6= 95.3 136 2aS
KEY-OFF SOAK CONDITIONS :
Run# Smp# -Tmp 9 Start—— ——Tmp ? End—--— Avg ©Sky Wind Starting
———————— Air TcA TcB Air TcA TcB AirT === ——=== spc RSt#
1 84 98_ 132 127 99 1S54 134 985 CL 2
@
']
4 179 9% 120 118 95 148 116 9538 SC . 3
]
@
o

KEY-0OFF SOAK ACCELERATIONS
Runﬁ,-qls;SB- —-——1G~oPf=— =-=15-70-- Surg RVP T2080 T20A
-—== Time %Inc Time %ZInc Time %Inc

1 115 g 258 S8 3I63 48 H 1197 1219 1194

1] a 2 a @

@ ] ] @ a

4 109 14 155 14 236 15 T 1206 1214 1214

@ 7] ¥} 7, a

] 7] a @ Q@

@ 7 7 o a

IDLE SOAK CONDITIONS

Rup# Smpk =Tmp 9 Start— -~-Tmp 9 End--— Avg Sky Wind Starting
------- Air TcA TcB Air TCA TEB AirT === =—== sec RStW#

1 64 160 134 130 160 159 1449 10@@ CL
2 74 181 137 133 141 169 158 1010 CL
3 29 104 143 133 195 169 158 1945 CL
4 154 94 120 121 94 145 139° 948 SC
S 186 93 118 118 92 147 148 925 &C
6 315 91 122 124 91 148 139 914 SN
@

IDLE SOAK.ACCELERATIDNS
Run# —==15-5@ww ==|8=bf~= =-—15-70-~ Surg RVP T20 T20A
=== Time %Inc Time “%ZInc Time %Inc

1148 1245 1210

1 132 14 478 193 518 112 H
2 162 48 S12 213 720 194 H 1288 1279 1237
3 122 & 203 24 357 46 M 881 1406 1339
4 103 8 151 11 264 29 M 1181 1227 1234
S 96 1 144 6 246 29 M 1248 1192 1249
b 104 9 148 9 222 8 884 1404 1432
@ o o "/ o a0
NOTES: Runs included in base acceleration time averages: All ® \

RVP is psix109; TI20V/L & Avg Air Temp are deg Fx14; i_§,.&




G-11

1982 CRC Reqular Vapor Lock, Hot

Car#: 11 - CRC Fuel Data Comments: Run 1
Temp Adjustment =.70F/1.0F
BASE DATA
r Run# Date Drvr Obsr Fuel AirT Wind RVP T28 T20A Accelerations~ Surg
{ -50 =60 =78 ~---
, 1 924 17 16 ? 192 1183 1226 1177 174 276 409
¢ 2 924 17 16 1 126 697 1832 1485 162 256 357
I 3 1004 17 7 3 92 - B21 1445 1466 142 216 310
- 4 1004 17 7 5. 94 94313646 1401 138 218 300
5 19005 17 7 8 21 1124 1258 1286 146 224 3I30
6 1086 17 7 10 a9 1242 1195 1237 138 216 306
7 1046 17 7 7 92 1864 1293 1314 138 214 3Fad4
8 1412 17 7 7 87 1864 1293 1349 140 216 304
9 1812 17 7 ia 84 1242 1195 1272 142 228 334
19 1013 17 7 - 3 87 821 1445 1541 142 216 _310
11 1013 17 7 13 o 1417 1111 1146 142 222 3I12
12 1913 17 7 15 89 1532 1062 1104 140 218 312
Avg: 141. 218 312,
KEY~-0OFF SOAK CONDITIONS
Run# Smp# -Tmp 2 Start—— ~=Tmp. @ End~— Avg Sky Wind Starting
-------- Air TcA TcB Air TcA TcB AirT -——= -=—— sec RStH
b 68 182 139 183 154 12825 CL 2
2 36 196 140 197 192 1665 CL 1
3 177 92 123 - 122 93 192 143 925 SC 1
4 213 99 125 122 89 194 139 895 SC 2
5 236 91 154 128 91 195 139 <919 SN 1
6 231 90 - 91 206 147 995 SN 2
7 224 92 138 125 93 198 139 925 SN 1
8 273 87 124 114 86 194 133 865 SN 1
? 312 B84~ 114 120 84 179 126 849 SN 1
1@ 322 87 116 119 87 194 134 878 SN 2
11 318 89 118 128. 89 193 145 B899 SN 2
12 323 -89 124 1ife 88 193 . 143 - 885. SN 2
KEY-OFF SOAK ACCELERATIONS - .
Run# --15-5f—= =~135-60-= =—15-70~- Surg -RVP~ T20 T20A
-==AZime ZInc Time %Inc Time %ZInc —==—
1 173 24 287 32 423 36 1088 1279 1226 : .
2 172 22 319 42 S37 72 774 1478 1397 .
3 1852 8 236 8 378 .19 1228 1202 122d@
4 134 8- 216 -1 332 -} - 1263 1186 1224
S5 1852 8 262 2¢ 434 39 1254 1189 1217
6 160 14 262 20 414 33 1317 1158 1189
7 184 9 252 16 396 27 1275 1178 1196
8 142 1 234 8 394 26 1135 1252 1312
9 148 5 238 9 402 29 1319 1157 1234 .
19 148 S 228 S 349 9 889 1400 1456
11 1852 8 234 7 362 16 1464 1891 1133
12 158 12 2490 ig 358 15 1611 1032 1877
NOTESs Runs included in base acceleration time averages: 5-14 -0 _

RVP is psixl1@d@y TI20V/L % Avg Air Temp are deg Fxl1d; DSUNSER
Acceleration times are sec.x10 Sl




G-12

1982 CRC Regular Vapor Lock, Hot

‘ Car#: 11 i CRC Fuel Data Comments: Run 1
I Temp Adjustment =.70F/1.4F
: BASE DATA
- Run# Date Drvr Obsr Fuel AirT Wind RVP T28 T20A Accelerations- Surg
B ~5@ =48 -70 —-——-
R -1 924 17 16 9 182 1183 1226 1177 174 276 4@9
X 2 924 17 16 1 106 697 1532 1455 162 256 357
] 3 1064 17 7 3 92 821 1445 1466 142 2146 310
. 4 1904 17 7 S5 99 943 1366 1401 138 216 3090
S 1085 17 7 8 91 1124 12398 1286 146 224 334
6 1906 17 7 10 89 1242 11995 1237 138 2146 306
7 1886 17 7 7 92 1864 1293 1314 138 214 TId4
8 1412 - 17 7 7 87 1264 1293 1349 140 216 304
: ? 1912 17 7 19 84 1242 1195 1272 142 228 3308
19 1013 17 7 3 87 821 1445 1S4: 142 214 310
11 1913 17 7 13 9@ 1417 1111 1146 142 222 312
12 1913 17 7 -18 89 1532 1062 11404 - 143 218 312
Avg: 141. 218 312.
IDLE SOAK CONDITIONS—== :
D Run# Smp#% -Tmp ? Start—— —~Tmp ? End--- Avg Sky Wind Starting
. e —— Air TcA TcBR Air TcA TcB AirT -=—-= o--- sec RSt#
- 1 93 194 14@ 143 194 173 1648 CL
- 287 147 - 137 107 175 1676 CL
S IDLE SOAK ACCEEERATIONS-
- Run# —--15-5@0-— -—-15-60—— --15-78-— Surg RVP T20 T20A
i ———= Time %ZInc Time ZInc Time “%Inc -~
5 1 - a8 2 a 998 1332 1269
2 198 41 363 39 434 39 767 1486 1402
NOTES: -Runs included in base acceleration time averages: 3-10
. RVP is psix1909; Ta20V/L & Avg Air Temp are deg Fx10;
i Acceleration tfines are sec.x10
-
!
.'_‘:‘
»




1982 CRC Regular Vapor Lock, Hot

M N

Car#: 12 CRC Fuel Data Comments: No
Temp Adjustment =_70F/1.0F
BASE DATA
Run# Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations~ Surg
: -58 =60 -70 ———-
1 922 1 S 9 112 - 1183 1226 11087 169 163 224
‘. 2 923 1 S 9 95 1183 1226 1226 104 1354 207
l 3 923 1 S S 97 94T 1366 1352 181 149 204
4 923 i S 7 99 19064 1293 1265 97 142 197
S 923 1 S 8 104 1124 1258 1195 169 163 219
a @ 7]
] a @
a 7] 7]
E Avg: 144 154. 214.
d = KEY-OFF SO0AK CONDITIONS
Run# Smp# -Tmp 9 Start—- --Tmp @ End--——Avg -Sky Wind Starting
———— === Ajr TcA . TcB Air TcA TcB AirT -—= —==- sec RSt#
1 14 112 146 130 111 174 125 1115 SN 9
r a
. @
[7]
a
7]
KEY-0OFF SOAK ACCELERATIONS
Run$ ——15-5@0—— —=185-4f== ==15-70-- Surg RVFP T20 T20A
-—== Time %ZInc Time “ZInc Time ZLInc
1 1268 62 | 223 1862 1294 1178
? 7] 2 2 7]
o 2 a 7 a
"] @ @ ' a
@ a a @ o
a a o @ a
[ @ a a a
INLE*SURK CONDITIONS <
Run# Smp# ~Fef8 9 Start—g --Tmp @ End--— Ayg Sky Wind Starting
-------- Air TcA TcB Air TcA TcB AirT —-—— —-=—— sec RSt#
1 4 111 148 132 111 184 158 1110 SN
v 2 92 95 136 124 98 174 151 958 SN
. 3 28 97 148 129 97 174 148 973 SN S
o 4 93 99 143 127 180 169 148 995 SN s
S 98 195 142 131 1965 178 151 1450 SN -
]
b - ' ’
: IDLE SOAK ACCELERATIONS ' SR
3 “RUN# —=15-5F—— —=15-bF—— =—15-70—— Surg RVP T20 T20A Y
- ~—== Time %ZInc Time %Inc Time %Inc RSN
5 1 115 11 304 97 423 101 H 965 1352 1240 NS
2 112 8 231 S8 327 56 H 1164 1236 1236 R,
3 167 3 138 2 219 4 1886 1327 1313 ‘
4 146 2 183 -1 242 1S M 1671 1288 1257 T A
S 109 5 162 S 316 1" H 1869 1290 1220 RIS
@ "] "] ] @ fomf;
a ] o a3 a RRASRRA

NOTES: Runs included in base acceleration time averages: All
RVP is psix10@; TI20V/L & Avg Air Temp are deg Fx1d;
Acc.lcration timo-»aro snc.xlﬂ




1982 CRC Regular Vapor Lock, Hot

Car#: 13 ‘ CRC Fuel Data Comments: -No
Temp Adjustment =,7aF/1.4F

BASE DATA
Run# Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations— Surg
. =-Dg —-60 -73 -——

922

1 b ] ? 111 1183 1226 1114 89 131 172
2 923 b ] 9 96 1183 1226 1219 84 125 182
I 923 1 S 13 98 1417 1111 1990 ?7 139 .93
4 923 b S 15 101 1532 1862 1020 98 14f 197 T
5 923 1 S 17 1065 1644 1023 954, 93 ' 133 188
7] o 2
@ 7] ]
2 a a
_ Avg:s 92.2 134. 186.
KEY-0FF SOAK CONDITIONS
Run# Smp# ~Tmp @ Start—— --Tmp d End--— Avg Sky Wind Starting
———— wme— Air TcA TeB Air TcA TcB RirT ——== —==- sec RSt# -
: b 44 111 147 119 168 1105 SN 2

annann

KEY-OFF SO0AK ACCELERATIONS
Run# ~=15-5@—— ==15-4@—— --15-70-— Surg RVP T2 T204
———— Time %ZInc Time ZInc Time ZInc

1 97 S5 142 6 196 S 1194 12708 1161
7 7 2 o 7]
@ a a @ @
g ] ] @ @
a a ] a a
] @ g a @
@ . a g a a
IDILE SOAK CONDITIONS
Run# Smp# ~Tmp & Start-— =-Tmp 2 End——— WAvg Sky Wind Starting
-------- Air TeA TcB Air TeA TcB AirT -—— —-——— gec RSt#
1 S 114 138 118 161 1100 SN
2 9. 97 125 97 150 979 SN
3 37 99 130 99 152 994 SN
4 X 101 139 181 152 1910 SN
S 23 105 134 185 152 1050 SN
a
7}

IDLE SOAK ACCELERATIONS
Run# —-~135-5@—— —=15-40-— =-=-15-70-- Surg RVP T20 T20A
Time %ZInc Time ZInc Time ZInc

1 119 19 161 28 225 21 T 998 1332 1227
2 1900 8 145 8 203 9 1185 1225 1211
3 112 21 167 25 227 22 1289 1171 1143
4 111 20 160 20 224 20 T 1354 1135 1493
5 114 24 167 25 226 21 1327 1153 1083
. 2 2 o ' g @

o 4 a e . @0

NOTES: Runs included in base acceleration time averages: All
RVP is psixi10d; To20V/L & Avg Air Temp are deg Fx1ds
Acceleration times are sec.x18




G-15 e

1982 CRC Regular Vapor Lock, Hot

Car#: 14 CRC Fuel Data Comments: No SRRt
Temp Adjustment =,79F/1.aF ——
BASE DATA
Run# Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations— Surg

- -5¢ =68 70 —-——-— g

1 922 16 12 ? 118 1183 1226 1121 84 138 214
2 923 17 16 S5 98 943 1366 1345 9@ 138 224
3 923 17 16 7 141 1964 1293 1251 99 13@ 223
4 923 17 16 ? 185 1183 1226 1156 92 134 220
S 923 17 - 16 8 - 186 1124 1258 1181 98 138 227
6 924 17 16 9 93 . 1183 1226 1249 95--139 258
7 1814 17 7 -8 94 1124 1258 1293 84 132 224

@ a o C
Avg: 91.7 134. 2237, i
. KEY-OFF SOAK CONDITIONS [
Run# Smp# -Tmp @ Start—-- =-Tmp ? End--~ Avg Sky Wind Starting
~——— =—=— Ajr TcA TcB Air TcA TcB AirT ---= ==-- gsec RSt#
1 33 119 162 130 118 216 172 1139 SN 3

M . e, " l'w‘ .
PGP SUEY S i W)

KEY-OFF SOAK ACCELERATIONS RIS
Run# --15-5@~— —-~15-6@0~= --15-79—~ Surg RVP T28 T20A o]
——== Time %ZInc Time %ZInc Time ZInc .

1 87 -5 215 60 3I0D 35 M 1148 _1245 1140

1 © 2 a ")

@ ] a @ a :

o o @ @ a .

@ ] ? @ @ .
) ] @ o @ : b
"] 2 g a a -
- IDLEy SOAK CONDITIONS -
Run# Saphelmp @ Start—— -=Tmp @ End-—— Avg Sky WiAdd Starting e
-------- Air TcA TcB Air TcA TcB AirT -—-- —---- sec RSt# -]
45 110 141 131 110 194 160 1100 SN . e

2 38 98 138 12x 99 184 15@ 985S SN o
3 94 191 1483 124 101 173 1446 1014 SN T
4 46 183 134 1235 105 13 157 1450 SN e
S 18 146 135 126 197 188 153 1065 SN R
b6 b6 3 131 113 93 183 147 930 SN RN
380 98 125 112 98 167 14T 903 SN e
: IDLE SOAK ACCELERATIONS )
RUN# ~—15-50-~ =—=185-4@=— ==15-70—— Surg RVP T20 T20A RS
Time %Inc Time %ZInc Time %ZInc e el

1113 1264 1184 AR
194 44 317 42 1183 1226 1240 A
149 4 234 5 1180 1228 1263

97
92

1 0 -2 276 105 371 67 H 1058 1296 1191

2 94 2 142 6 257 15 M 968 1350 1326

3 96 5 141 5 241 8 1463 1293 1251 R
4 155 69 330 143 420 89 H 1162 1237 1167 °

S 190 24@ 79 3357 &0 H

) H

7

adr v

NOTESs Runs included in base acceleration time averages: All R
RVP is psix100; t320V/L & AvgQ Air Temp are deq Fx1ds e
Acceleration times are secs.x!d oo

....................................

............................
...............................
...................................................................
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6-16 o

1982 CRC Regul ar Vapor Lock, Hot

Car#: 15 CRC Fuel Data Comments: Run 7 SRR
Temp Adjustment =.70F/1.40F _—

BASE DATA b

Runi# Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations-— Surg o
-5@ -60 -79 ——=-— ot
1 923 5 15 ? 186 1183 1226 1149 99 192 271 T e

2 924 S 15 14 93 1475 1986 1100 83 138 192 RS

3 924 S 15 146 97 1588 1941 1927 95 145 208 S

4 924 "9 15 17 199 - 1644 1920 985. 115 167 242 H ®

S 924 5 1S 6 103 16084 1329 1272 92 142 241 T o

6 1244 1 8 17 1 1644 1920 1048 97 148 2148 T R

7 14@4 1 8 1S %4 1532 1862 1969 93 139 19S5 T .

8 1894 1 8 16 91 1568 1841 16869 87 138 189 o

9 1412 1 8 8 86 1124 1258 1321 9S 143 247 T
18 1412 1 8 1@ 85 1242 1195 1265 87 134 194 T L
Avg: 91.1 141. 2094,

- KEY-0OFF SO0AK CONDITIONS R
Run#® Smp# -Tmp @ Start—-- -~Tmp & End--— Avg Sky Wind Starting BRI
———— —em—— Air TcA TcBR Air TcA TcB AirT «== —-—== sgaec RSt# R

1 I5 196 142 116 147 176 130 1065 SN 4 B
& 193 91 123 10t 92 164 115 915 §SC . 2 L]
7 1885 93 120 142 92 163 94 925 SC 2 N
KEY-OFF SO0AK ACCELERATIONS :
Run# —=15-50—= ==185-4f-=~ ——15-7¢0-— Surg RVP T20 T2dA

=== Time %Inc Time ZInc Time ZInc R
1 98 8 175 24 245 23 T 1893 1276 1195 a T
6 182 12 158 & 2986 4 T 1504 1974 1498 .
7 191 114 296 116 . 419 114 L!! 1386 1125 1143 Proxy times!! :
g IDLE SOAK CONDITIONS
Run# Smp# -Tmp 9 Start—— -—~Tmp 9 End--—- Avg Sky Wind Starting.
-------- - Air TcA TcB Air TcA TcB Air7T. =-—= —-—==- sec RSt# ST
1 26 197 138 1908 197 184 120 1878 SN, S
2 47 93 131 110 93 179 111 93@ CL .@
X 86 97 128 116 97 166 123 978 CL s
4 S1 196 135 127 11948 175 131 16909 CL
S 15 183 142 113 144 191 119 1635 CL
& 187 3 122 111 P4 163 117 935 SC
7
8
9
a

184 93 124 140 93 171 93 93@ SC

219 91 121 1a7 93 162 87 943 SC L
337 86 117 86 176 864 SN R
1 344 85 1949 84 174 845 SN
IDLE SOAK ACCELERATIONS
Run# --15-5@~— --15-6@-~ =-15-70-— Surg RVP T28 T20A

———— Time %ZInc Time %ZInc Time %Inc
119 Il 207 47 281 41
101 11 194 9 210 S
) S 150 6 282 1
192 12 16! 14 227 14
114 25 176 25 244 22
138 51 189 Iq3 247 24
103 13 135 18 213 7
102 12 1S@ & 206 3
95 4 1446 4 210 S
94 3 142 1 197 -1

14435 1384 1220 @

1409 1115 1129 o

1484 1982 1468

1384 1126 1491

1913 1323 1263

1352 1141 11351 >

1265 1183 1197 i

1428 1146 1138 RO
1188 1223 1286

1303 1164 1238

-
QODNOCAP UN -
4A4AII4ITII AI

NOTES: Runs included in base acceleration time averages: 2,3,5-148 M
RVP is psix1dd; T320V/L & Avg Air Temp are deg Fxld; K )
Acceleration times are sec.x10 s

..................
........................................................................

........




G-17

1982 CRC Regular Vapor Lock, Hot

Car#: 16 CRC Fuel Data Comments: Runs 1,8
Temp Adjustment =.70F/1.4F
BASE DATA
Run# Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations— Surg
-5@ —68 ~78 ~———
1 924 S 15 ° 141 1183 1226 1184 124 183 281
2 924 S 15 4 104 882 1445 1342 125 188 277
I 924 S 15 & 127 1004 1328 1244 123 184 2468
4 1004 2 8 & a9 10384 1328 1378 124 179 257 T
S 1985 2 8 4 o1 882 1485 1433 127 185 270 T
&6 1995 2 8 9 o 1183 1226 1261 131 189 286 T
7 1006 2 8 2 7 759 1488 1523 126 184 277 T
8 14@6 2 8 1 92 697 1532 1S53 126 183 272 M
9 1413 2 8 S =1 943 1366 14908 127 184 3I@3
19 1914 2 8 é 89 14904 1328 13798 123 179 273 T
Avg: 126. 184. 276.
KEY-0OFF SOAK CONDITIONS —
Run# Smp# -Tmp 2 Start-— --Tmp ® End-=—— Avg Sky Wind Starting
------ Air TeA TeB Air TcA TeRB AirT -—= -——— sec RSt#
1 22 161 134 136 143 152 1S54 1319 CL 4
] .

KEY-OFF SO0AK ACCELERATIONS -
— Run$# -=15-5@—= «=15-b@=~ ~-=15-73-- Surg RVP T20 T2dA.
——== Time %ZInc Time %ZInc Time “Zlnc -

1 132 S5 253 38 358 Ia M 1140 1249 1267

@ @ @ @ B
IDLE SO0AK CONDITIONS
Run® Smp# —-Tmp 3 Start-~ ~-Tmp @ End-—— Avg Sky Wind Starting

-------- Air TcA TcRBR Air TcA TcB AirT === ——== gec RSt#
465 102 136 143 193 168 164 19025 - CL . :
468 144 142 144 195 165 171 1845 CL
68 106 140 1437 106 162 168 1068 CL
203 89 124 135 88 148 151 883 SC
238 91 127 132 91 152 155 919 SN
?1 128 138 91 (1S2 1S58 914 SN
259 a3 124 130 1 155 159 995 SN

QOO NCUNHUN-
N
e
4}

252 92 127 132 92 155 165 92¢ SN
314 89 124 133 89 157 "159 89¢ SN
1 IF? . 89 125 135 89 149 156 898 SN
IDLE S0AK ACCELERATIONS - -
Run# -=15~-5@== —-=15=4fl~= ==15~-7@-— Surg RVP 20 T20A
~——= Time %ZInc Time ZInc Time Zlnc
1 129 I 195 & >873 200 1878 1284 1232 Proxy %ZInc.!'! R
2 132 S 194 6 3I56 29 M 947 1363 1297 °
I 129 I 299 9 378 I7 M 1918 1320 1243 o]
4 131 4 192 4 3I13 - 13 M 1275 1178 1224 co
-5 130 4 408 122 513 86 H 1274 1179 1287 . el
6 134 7 199 8 S75 1148 L 1255 11688 1216 T
7 129 3 191 4 S50 99 H 1289 1171 12@3 }\{}f~
8 128 2>1050 290 200 L' 1279 1176 1197 Proxy ZInc.!! °
? 131 4 241 ® Ja8 11 13836 1389 1351 ;

19 122 -3 182 -1 276 a T 1083 1282 1324

NOTES: Runs included in base acceleration time averages: All
RVP is psixi@d; TI20V/L & Avg Air Temp are deg Fx1dg
Acceleration times are sec.x1d




G-18

1982 CRC Regul ar Vapor Lock, Hot

Car#: 17 CRC Fuel Data Comments: No
Temp Adjustment =,70F/1.0F
BASE DATA
Run# Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations— Surg
5@ =68 ~7@ ~~—-=
1 1813 8 2 17 /7] 1644 1020 1058 92 143 231
2 1914 8 1 17 0 1644 10829 1455 110 * 168 280
3 1914 8 2 15 oG 1532 14362 1497 149 163 266
a 3 "]
o a 7]
@ ", ]
@ a )
a @ @
Avg: 194, 158 259
KEY-0OFF SOAK CONDITIONS
Run# Smp# -Tmp ? Start—— -—=Tmp 9 End--— Avg Sky Wind Starting
———— me——— Air TcA TecB Air TcA TcB Air7T —-——— ——w- sec RSt#
1 350 99 101 93 124 993 - SN 32 3
2 372 S0 1198 98 136 agd SN 19
I 320 °F 111 93 131 909 SN 4
@
@
9
17
KEY=-0FF SOAK ACCELERATIONS
Run# --15-50~— ——185-60~— =-=15-7d-- Surg RVP T20 T20A
-—=— Time ZInc Time “Inc Time ZInc
1 149 S 147 & 277 7 T 1684 1906 1041
2 1235 21 193 22 319 23 1627 1326 1461
3 124 20 189 28 313 21 1519 1471 11486
7 @ @ a a
@ a a Q@ @
E- 9
o " @ @ a
a a @ ] @
IDLE SOAK CONDITIONS
Run# Smp# —-Tmp 9 Start-— —-Tmp 9 End--- Avg Sky Wind Starting
------- Air TcA TcB Air TcA TcB Air7 —-—— —-——- sec RSt#
1 3o1 ¢ 105 °g 127 gy SN
2 373 S¢ 148 9@ 149 988 SN
3 338 91 114 T 91 134 913 SN
@
@
o
]
IDLE SOAK ACCELERATIONS
Run# —15~50—— ——185=6@~= =—15-70-- Surg RVP T”ﬂ T20A
=== Time %ZInc Time ZInc Time LInc
1 106 2 162 3 273 S T 1591 1439 1474
2 131 26 204 29 351 36 1516 1069 1104
> 126 22 199 20 305 18 1449 1141 1129
@ @ ) a 7]
o ] 9 @ @
o " @ @ ]
o "] o a o
NOTESs Runs included in base acceleration time averages: All

RVP is psix100; TI20V/L & Avg Air Temp are dlq Fx1d;
Acceleration times are sec.x1d

.- . Cl |




G-19 .o
1982 CRC Regular Vapor Lock, Hot e
Car#: 18 CRC Fuel Data Comments: Fun 1
Temp Adjustment =.7@8F/1,0F
———————————————— BASE DATA-————mm e e e e
Fun# Date Drvr Obsr Fuel AirT Wind RYFP 24 DWA Acceleratiaons— Surg
———————————————————————————————————————— -958 —bd =TE ————
1 1884 =] 2 17 o 1644 1@2d 14953 96 145 217
o @ a
] @ @
& @ @ S
@ 3 @ S
@ @ @ S
@ [ @ o
@ @ a8 e
Avg: &6 145 217 "
——————————————— KEY-OFF S0AkK CONDITIONS - ——me e m—— e S
Run# Smp# ~-Tmp ? Start—-- ——-Tmp & End-—— Avg Sky Wind Starting SRR
———————— Air TecA TcR Air TcA TcB AirT --- ---— sec RStH# IR
1 282 g 113 89 151 895 SN 4 1 R
@ R
p R
) -9 .
p T
"
@
KEY-~OFF SDAK ACCELERATIONS
Run# --15-50—= -~1S5-4f=~ ~—15-78-— Surg RVF T2@ T2@A
~=—= Time ZInc Time %ZInc Time “Inc
1 163 7 153 6 231 & T 1516 13069 1167
@ @ @ a @
8 o @ o @
g @ @ @ @
o [ 7] i i -
@ @ @ @ @
gl a a @ G SRS
IDLE SOAK CONDITIONS = -
Hun# Smp#H -Tmp 9 Start—-- —=Twmp Fnd——- Avg SKy Wind Starting
———————— Air TecA TcB Air TcA TeR AirT ~—- -—-—=— =ec RSt#H
1 258 Fa -112 o 24 @3 SN
@ . @
Q‘ .
@ -
@ -
@ -
@ o
- IDLE SOAK ACCELERATIONS --
Run# --15~50=~ ~=15-b6@l== ~—15-70—-- Surg RVF T2@ T20A
—=== Time ZInc Time “lnc Time %LlInc
1 17 -6 131 =14 217 @ 1617 193@ 1065
7] ¢ a @ ]
@ 7] @ @ @
] [ a @ ]
@ ] @ @ 1]
{7 @ a - @ @
@ @ @ @ @

NOTES: Runs included in base acceleration time averages: All T
RVP is psixl1@dd; TI20V/L % Avg Air Temp are deg Fx1d; -9 .
Acceleration times are sec.x10 S
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G-20 *
1982 CRC Reqular Vapor Lock, Hot ;
Car#: 19 CRC Fuel Data Comments: Runs &,7 Qgﬁni
Temp Adjustment =.7dF/L.3F SRR
——————————————— BASE DATA—=~—— e e e e e e e —-
Fun# Date Drvr Obsr Fuel AirT Wind RVP T2¢ T20A Accelerations- Surg
mmm e et mmrm mmm mrie e e e e e =5 4] =T ————
1 82 S 15 @ 1846 1187 1226 11349 141 212 17
o 1845 1 8 15 S 1532 1662 1397 124 194 @i T
T 133 1 8 1z 91 1417 1111 1479 124 294 3217 T
4 1689 1 8 11 1 1201 1165 1197 131 2d6 T34 T
S 19dé& 1 8 7 4] 1364 1297 12328 129 196 298 T
& 164 1 8 1 91 697 1832 1Sé6@ 137 179 294 T
7 1396 1 8 1 = 697 1532 1546 129 198 @7 T
8 112 1 8 6 S 1864 1328 13798 148 162 277 T
Y 1412 1 8 = 84 21 1445 1522 22 1BS 29w T G
13 1413 1 2 1 285 &97 1532 1632 111 178 298 ERE
11 13173 1 2 2 87 799 1488 1544 112 172 277 T L
~Avg: 121, 189. Td1, '
——————————————— KEY-0OFF SOAK CONDITIONS—-—w———=- - - ————————
FRun# Smp# -Tmp 2 Start-- —-Tmp 9 End-—-. Avg G&ky Wind Starting
———————— Alr TcA TcB Air TcA TcB AirT --— —-——=— zec RSt# S
1 S 1946 134 197 172 1365 CL 2 o e 3
——————————————— FKEY-OFF SQAK ACCELERATIONG--——~————em——= :@ o
Fun# --185-53@—-~ --19-6@—— ——15-7@-~ Surg RVF T2@ T2dA AR
~——— Time “Inc Time %Inc Time %Zlnc -—~-= ——== ———= ——ee
1 128 6 212 12 338 11 1177 1229 1149
- —_— IDLE SOAK CONDITIONS--— - - - -
Run# Smp# -Tmp 9 Start-— -~Tmp » End-—— Avg Sky Wind Starting o
-------- Air TcA TcB AQir TcA TcB Alr¥ -—-- —-——- cec RSt# R
1 24 147 126 197 1&8 18978 CL : .
2 214 @ 116 131 QB 164 167 920@d SN
T 22 ?1 114 129 91 162 167 91@ SN
4 249 @1 113 126 91 168 172 914 SN
5 268 @ 119 13I8 9@ 164 167 8@ SN
& 258 2 113 126 Q2 165 167 928 SN
7 258 T 115 124 9T 166 168 9Td SN
2 T41 285 147 122 8% 178 1467 B8Sd SN
@ ZT42 84 1d& 119 84 169 167 849 SN
1 211 8% 196 169 86 127 172 B85% SN
11 Z4a 87 117 169 88 13T 171 87 SN PRI
——————————————— IDLE S0AK ACCELERATIONS-———~——c—me——e e ®
Fun# --15-S@-- —-—-1%5-f@~-~ —-—15-7¢-—- Surg RVF T2 T20A T
~——— Time %Inc Time “Inc Time %Ulnc —~== === —cme —ce- el
1 184 S22 264 9 78 26 H 1174 12587 1149 .
2 22a g2 1S b6 47T 1] H 158 1a72 1167
Iz 219 81 2T 71 494 63 H 14882 1484 11a8 -
4 199 &5 281 48 4%6 S2 H 1381 1127 1155 i.
T 199 &% 28T o8 416 I8 H 1288 1187 1222
& 72 24 H 1272 118d 121
7 176 46 254 T4 ISl @ H 1258 1187 12d1
8 1327 17 222 2T 196 32 T 1488 1279 1249 e -
? 13 15 207 18 &2 24 T 212 1382 1462 SR
19 121 W 19T T Tee = 792 1461 152 ‘9
11 129 T 2a7 ® TI9 1= T B8B26 144 1495 71
MNOTES: Runs included i1n base acceleration time averages: All o
RVF 12 psizlay To28VAAL % Avg Alr Temp are deq Feld: ff:.f
Acceleration times are zec,.:1d R
|
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G-21
1982 CRC Regular Vapor Lock, Cool Li
Car#: 91 CRC Fuel Data Comments: No o
Temp Adjustment =,74F/1,0F
BASE DATA
Run# Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations— Surg
! =56 -60 <-74 ———-
1 928 1 S 12 67 1359 1138 1189 117 177 321
2 928 1 S 3 72 821 1449 1431 121 184 334 G
3 928 1 S 4 89 882 1405 1335 120 189 3JI46 BrTatal
4 929 1 ] s 70 943 1366 1366 126 188 337 LA
S 929 1 S & 77 1904 1328 1279 125 188 352 ERR
6 929 1 S 8 83 1124 1258 1167 124 184 351 -
7 938 1 S 6 &b 1804 1328 1356 128 197 387 ]
8 1012 1 8 7 76 1864 1293 1251 125 192 376 T . -]
- Avg: 124, 188. 349, - 3
~KEY-OFF SOAK CONDITIONS *
Run# Smp# -Tmp & Start— —-=Tmp 9 End~—— Avg Sky Wind Starting IR
-——— ===~ Air TcA TcBP Air TcA TeB AirT -—= ——— sec RSt# -
1 414 67 110 79 69 127 75 688 SN 2 &
2 445 72 111 87 74 133 85 738 SN 3 1
3 419 80 115 95 84 138 92 B8d3d SN 3 R
4 167 79 185 78 71 1868 75 795 SN A
S 120 77 111 a7 79 137 84 784 SN 2 IR
6 134 83 118 96 83 137 93 834 SC 3
7 104 &6 107 77 bb- 121 70 6&b@ SN 2 1
8 283 76 116 87 76 134 83 768 SN 2
KEY-~-0FF SOAK ACCELERATIONS
Run# --15-50— --185-4@0—- --15-70-- Surg RVP T29 T20A
==== Time ZInc Time %Inc Time ZInc
1 1306 S 338 8@ 487 I . H 1440 1121 1115
- 2% 123 g 194 I 4099 17 933 1372 1351
I 123 g 194 1 383 10 T 954 1359 1289
4 122 -1 185 -1 368 5 1908 1326 1322
S5 127 I 199 5 453 3 1861 1294 1238
6 122 -1 183 -2 372 ) - 1177 1229 1138 NS
7 133 8 210 12 310 46 1999 1273 1301 e
8 127 3 194 3 451 29 T 1151 1243 1201 LSO
IR -'.'_]
NOQTES: Runs included in base acceleration time averages: 2,3,4,5,6,8 _ . e 4
RVP is psix100; TI20V/L & Avg Air Temp are deg Fx19;
Acceleration times are sec.x10




1982 CRC Regular Vapor Lock, Ceol

T i . e s i, € e o . e i s e = T S e S o . —

CRC Fuel Data

Comments: Run 1

Temp Adjustment =.7dF/1.dF
——————————————— BASE DAY A e e e e e e
Run# Date Drvr Obsr Fuel AirT Wind RYP T2@ T20A Accelerations- Surg
———— - - - == =58 —bE 70 —e—-
1 14@1 4 14 17 73 1644 142 999, 142 248 47
4] @ @
7] 7] a
@ 17 @
0] 2] a
a @ @
@ @ @
@ @ a
Avg: 142 24 473
KEY-0OFF SOAK-CONDITIONS : ———
Run# Smp# ~Tmp 9 Start-- --Tmp & End-—~ Avg Sky Wind Starting
———————— Alr TcA TcBR Air TcA TcB AirT ——c —ea—ee. sec RSt#
1 158 73 75 74 76 738 SN 2
[
(]
Q .
(2]
@
@
KEY-OFF SO0AK ACCELERATIONS
Run# -=15-5@-= --15~g@~= —=15-7@~- Surg RVP T20 _T2dA
——~— Time %Inc Time %Inc Time %LInc
1 148 4 258 8 515 9 T 1643 1821 997.
@ ] @ a @
(] a @ a @
] ] @ ] @
@ a @ @ @
@ o ] 2 @ : A
] @ @ a ] e
- -——TDLF SOAK CONDITIONS ————- L
Run# Smp# -Tmp—9—Stark—— -=Tmp ® End--— Avg Sky Wind Starting O
-------- Air TcA TeBR Air TcA TcR AirT -—- —=—— cac RSt#H e
1 167 79 74 755 SN e
3 o ]
] ' .
a
- 7]
-—- IDLE SOAK ACCELERATIONS 3
Run# -—(5-S5@-- -=185~p@—= ——1%"7g~ Surg RVP T28 T2¢a
~=~= Time ZInc Time %Inc Time %Inc
1 148 4 253 S 472 a 1622 14828 1518
74 a @ @ 7
a @ a a @
@ @ (o] ] 7]
@ (4] a (2] @

NOTES: Runs included in base

RVP is psix10@;

Acceleration times are sec

TI20V/L % Av

acceleration time averages: All
Q Air Temp are deg Fx1@s
1@




G-23

1982 CRC Regular Vapor Lock, Cool

CRC Fuel Data
Temp Adjustment =,70F/1.0F

Comments: No

BASE DATA

Drvr Obsr Fuel AirT Wind RVP T20 T20A

12 16 14 81 1475 1086 1009

12 16 17 82 1644 1020 936.

17 12 17 68 1644 1020

KEY-OFF SOAK CONDITIONS

-Accel times— Surg
-85 -60 =70 ===
182
104

S

144 189
147 185
137 189

143. 188.

? Start—— —=Tmp.9_End~—-
TcA TcBR Air TcA TcBR-
115 101 83 159 88
124 1924 8% 163 92
182 76 &8 112 &8

KEY-OFF SOAK ACCELERATIONS

-——15=-5~— -—15-46@== ~=135-78-- Surg RVP

Time %ZInc Time %“Inc Time 4LlInc
111 12 148 4 196 4 1372
1928 ? 153 7 2186 12 1547
110 11 153 7 212 13 1535
[} ] 2
2 "
] o2
@ a

Starting
sec RSt#
1
2
1

IDLE SOAK CONDITIONS:
9 Start— —=Tmp @ End--=— Avgqg
TecA TcB Air TeA TcB AirT
121 99 89 142 99 849
131 183 86 161 101 855
101 73 &8 123 72 689

"]

"]

g

]

IDLE SOAK ACCELERATIONS
Run# -=1{5-5@-= —=185-6g-~ ==15~70-- Surg RVP

T28A

=== Time %ZInc Time %Zlnc Time Zlnc
1 186 7 148 4 196 4 1372
2 118 -11 1S 6 210 12 T 1491
I 116 17 148 4 208 11 1527
o ]
] 9
"] "]
] Q

NOTES: Runs included in base acceleration time averages:

'@

1834
971.
1478

@

s€arting
sec RSt#

All

RVP is psixidd; TI20V/L & Avqg Air Temp are dnq Fxld

Accclcratton timns are s-:.xlﬁ




G-24
1982 CRC Reqular Vapor Lock, Cool

S S 0t T D S D e Gt - — " - T —— — - v

RVF is psix1@d: TI20V/L % Avg Air Temp are deg Fx1@;
Acceleration times are sec.xid

S Je e e e e e, .
NRPERPLINPUNE SO WY (PRSPPSO ST

Car#: 24 CRC Fuel Data Comments:
Temp Adjustment =,73dF/1,dF
———————————————— BRGE DATA— =~ e e o e e
Fun# Date Drvr Obsr Fuel AirT Wind RVP 29 T29A Accelerations- Surg
---------------------------------------- -5 —-bd
1 933 1 15 14 74 1475 1486 1458 1456 256 461
2 938 1 15 17 78 1644 132¢ @64, 133 2084 @2
I 930 1 15 1S5 =] 1532 1962 992. 1324 213 TS
4 1301 1 ) ] 17 68 1644 1420 1434 2% 197 T11
S 16g1 1 19 17 77 16344 14128 971, 146 22T I44
@ @ @
@ @ @
] @ @
Avg: 1378, 204, 16
——————————————— KEY=-0FF SO0AK CONDITIONS - e ——————
Run# Smp# ~Tmp ? Start-- -~Tmp 9 End--- Avg Sky Wind Starting
———————— Alr TcA TcB Air TecA TeB AirT ——= —ce= sec RSt#
1" 183 74 149 99 75 135 128 745 &N =z
2 123 78 123 146 78 144 12% 786 SN et
3 163 84 115 146 83 137 122 894 SN 6 1
4 176 68 183 89 &9 132 118 685 SN s 1
S 174 77 118 141 78 146 11& 775 €N ]
a
a3
--------------- KEY-OFF SO0AK ACCELERATIONS--
Run# —~15-5@—= —~|S-g@== —=]ZeT@—m Surg RVF T29 T264
~~—~ Time %Inc Time %Inc Time %LIlnc
1 157 21 273 T4 QJ64 47 153@ 1063 1432
2 156 28 279 I7 491 S5 1654 1816 968,
I 139 15 243 1@ 3I72 18 1577 1945- 975,
4 144 11 243 19 3I76. 19 1681 1067 1917
S 146 17 278 36 432 37 T 1679 108 955,
@ @ @ a o
o a [ @ a
- IDLE SOAK CONDITIONS=~ -
"Run# Smp# -Tmp ? Start-—-— -=Tmp ? End--- Avg Sky Wind Starting
-------- Air TcA TecB Air TcA TcP AirT —m= —ee- sec "RSt#
1 142 75 116 1446 73 128 112 7S3@ SN
2 178 78 113 146 79 137 128 78S SN
T 152 88 114 1d6 80 136 128 86@ SN
4 199 79 145 S8 72 13 113 714 - SN
S 172 79 112 147 79 143 126 794 &N
@
@
—=IDLE SOAK ACCELERATIONS
Run# ——15-50~~ «~15-g@~= ==1S5-7@0~- Surg RVP T28 T26A
~==—— Time LInc Time ZInc Time %LINC =——= ——ee mame e
1 146 13 246 21 445 41 1541 1875 194@
2 144 11 243 19 440 I 1584 1442 983,
3 141 g 23@ 13 354 12 1524 1366 996.
4 T2 2 222 9 359 14 1657 1415 16¢8
S 148 14 256 26 428 35 1618 10129 9&6é.
@ @ & a (7]
@ a 3 o] @
NOTES: Runs included in base acceleration time averages: 2,37,4

Runs 1,%

£, p—
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G-25

1982 CRC Regular Vapor Lock, Cool

- - o —an - - — ——— —— -~ o — - ——

Car#: @5 CRC Fuel Data Comments: Runs 1,7X
Temp Adjustment =,7@F/1.4F .
L e D BASE DATA= === —m— e e e e e e e
: FRun¥# Date Drvr Obsr Fuel AirT Wind RVFP T2¢ T20A Accelerations- Surg
—————————— - - - - ———— e ——m= =5@ -6 ~7G ————
1 934 1 1S 14 79 1475 1@86 1986 119 184 272 T
2 93a 1 15 17 72 1644 1826 1886 157 224 3I1Z H
T 9T 1 15 15 77 1532 1862 1413 161 227 F12 H
I 4 1061 1 15 16 73 1588 1441 1428 127 186 259 H
S 1941 1 2 14 84 1475 1886 1416 113 178 264 T
- @ @ @
- @ @ @
@ ] 7]
- Avg: 116 181 266
(] - KEY-0FF SOAK CONDITIONS-~=~—v—e——e—meecm e e e e e
Run# Smp# -Tmp 9 Start-- --Tmp ? End--~ Avg Sky Wind Starting
———————— Air TecA TeB Air TcA TcE AIir7T —-—— —=——— sec RSt#
1 114 783 131 78 71 159 74 795 SN 2
2 117 2 134 83 73 178 77 725 SN & 1
. I 449 77 142 89 78 174 775 SN S 1
| | 4 T78 73 27 74 174 738 ©N 2
: S 165 8ad 131 92 81 187 88 84S SN 3
A @
;. I
R KEY~OFF SOAK ACCELERATIANS
- Run# ——15-5@=— —~=15~bgd—— -=-15-7@0-- Surg RVF T20 T20A4
4 ~~~- Time %Inc Time %linc Time %LInc - -—- -
- 1 128 18 191 & 276 4 M 1497 1877 1073
. 2 13 18 282 12 279 S H 1718 994, 977
- I 123 & 186 I 264 -1 T 1596 1438 98S.
N 4 164 41 223 23 298 12 H 1652 1817 993F.
. S 208 72 26&i 44 331 24 H 1545 14157 984.
| @ ] @ @ @
@ a a @ &
; - IDLE SOAK CONDITIONS —
3 Run# Smp# ~Tmp @ Start-- --Tpp ? End~-- Avg Sky Wind Starting
S meme e Air TecA TcBR Air TcA TcB AlrT ——= ==—= sec RSt#H
: 1 131 71 132 71 153 714 SN
D 2 118 77 132 86 74 17@ 86 73I5 SN
T 197 78 142 78 179 784 SN
4 161 76 130 76 177 76@ SN
IS 1862 81 149 = 82 181 ?1 B1S SN ] 2
@
. a
) IDLE SOAK ACCELERATIONS
. Run# ——15-8@== ~=15-6@== ==15~-78~- Surg RVFP T2@ T29A
: —=== Time %ZInc Time Zlnc Time %ZInc
- 1 118 -1 184 2 271 2 T 1479 1984 1477
- 2 139 29 =87 8 H 1678 1408 982,
. I 224 o 288 59 376 41 H 1528 18467 1411
) 4 218 88 280 SY 354 3T H 1627 1826 984,
- S 19S5 68 288 4T 371 24 H 1498 14746 994,
7] @ @ 3 a
@ 7] a @ @
NOTES: Runs included in base acceleration time averages: 1.9
: RVP is pasixidd; TI2@V/L & Avg Air Temp are deg Fix1d;
) Acceleration times are sec.xl@d
AP IPRT PG YPRT S PEPY B 28 P L '\i‘-i'.h‘.- o SaT T e e -‘"‘;‘ Secelh LJ
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G-26
1982 CRC Regular Vapor Lock.

—— - — — — — T - — T T = — T - ——

Cool

Car#: & CRC Fuel Data Comments:
Temp Adjustment =,7dF/1,dF

——————————————— BASE DATA-~=——me e e e e e e =
Run# Date Drvr Obsr Fuel AirT Wind RYP T2@ T2dA Acceleraticons—- Surg
s e s s mee cee— - - ——— =Sg -6 7@ -—--

1 922 1 S 14 79 1475 1486 1827 141 159 22 T
2 92= 1 S 12 2 13759 1138 1484 111 166 236 H
I Q27 1 15 14 68 147S 1686 1106 134 168 23 T
4 927 17 12 17 78 1644 1420 964, 14a 2082 281 M
S 928 1 S 17 7 1644 1423 148249 142 154 224
6 928 1 S 15 76 1532 1862 1420 99 184 217 T
@ a 4]
@ 7 @
Avg: 182, 157. 226.

—— KEY-OFF SOAkK. CONDITIONS - -
Run# Smp# -Tmp D Start—— -—=Tmp @ End--— Avg Sky Wind Starting
———————— Air TcA TcB Air TcA TcR AirT -—-— -—=-— sec RStH

1 451 80 96 127 ez 173 29 814 SN =
2 44 83 13t o8 84 176 89 835 SN 2
T 421 68 117 76 68 139 72 686 SC 2
4 444 78 133 86 78 159 82 788 &C 2
S S5 78 117 81 71 139 78 765 SN >
- 22 76 122 47 78 169 87 778 SN 4 1
@
KEY-0OFF SOAK ACCELERATIONS
Run# —=15-5@lv= ==15-6f—= —-=15-70~— Surg RUYF T2@8 T20A
——== Time %ZInc Time %ZInc Time %ZInc
1 135 I3 191 22 2%8 14 H 1392 1122 1645
2 146 44 203 A 274 22 H 13848 1128 1433
3 198 qd 166 & 231 2 M 1478 1685 1@99
4 12p 18 184 15 241\ 7 ‘H 1645 1828 94&4.
S 15a¢ 48 292 29 26s6 18 H 161d 14632 1429
6 119 17 177 13 235 4 H 1581 18447 994,
@ @ (0] @ a

- IDLE SOAK CONDITIONS
Run# Smp# -Tmp ? Stamt—— -—-Tmp ?» End-—— Avg Sky Wind Starting
———————— Air TecA TcB -Air TcA TcBR AIirT -—-= ———-_ Izec RSt#H

1 476 8% 139 99 B85 1&1 94 844 SN

2 34 85 178 ia1 87 145 93 B8&4 SN

T 426 &8 119 76 a8 157 73 68B@ SC

4 453 79 133 88 8g 157 87 795 &C

S 418 71 129 86 72 1951 8% 715 SN

) 61 78 135 3 79 168 ?1 785 SN
7]

: IDLE SOAK ACCELERATIONS ; .
Run# ——15-5@—= -~15-b@—= -=15-7@-- Surg RVF T24 T2dA
——== Time %ZInc Time %ZInc Time %“ZInc

1 113 11 176 12 284 132 H 1385 1146 1942
2 187 S 175 12 254 13 H 1336 1149 1837
I 182 a 162 T 230 2 T 1472 1487 1141
4 114 12 173 13 249 i3 H 1685 1834 968.
S 199 -1 157 g 214 -5 M 1585 1442 14731
& 11a 8 174 11 23 6 H 1533 1862 1@gaZ

a ) @ @ a

NOTES: Runs included in base acceleration time averages: 1,3.5,6

RVP is psix1@@d; TI20V/L & Avg Air Temp are deg Fx19;

Acceleration times are sec.x19
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G-27

1982 CRC Regular VYapor Lock, Ceol

—— ——_— . — — —— —— - —— > T — T = o . — G - —

Car#: @7 CRC Fuel Data Commente: Run S
Temp Adjustment =.,78F/1.0F :

——————————————— BASE DATA— === e e e e e e e e e e e e e
Run# Date Drvr Qbsr Fuel AirT Wind RVF T2@ T29A Accelerations- Surg
———————————————————————————————————————— -85@ —&d =T ———=

1 928 17 12 17 7% 1644 1926 1020 119 179 252
2 928 17 2 15 78 1572 1062 1966 126 194 267 M
3 92 17 2 14 &9 1479 16846 1993 112 175 256
4 92 17 12 15 79 1532 1862 999. 118 179 248 T
5 934 17 14 17 &S 1644 1426 18685 13@¢ 187 278
6 1812 17 7 12 79 1359 1138 1143 119 172 248
& @ @
@ @ @
Avg: 115, 176. 256
-KEY=-0FF SOAK CONDITIONS - ———————— e
Run# Smp# -Tmp » Start-- ~-Tmp » End-— Avg Sky Wind Starting
———————— Air TcA TeB Air TcA TeR AirT -—- -—-—— sec RSt#
1 415 71 99 77 71 144 78 714 SN 2
2 437 8¢ 147 27 !¢ 156 93 B8@¥d SN 2
3 17 7 98 76 71 135 7S 745 SN 1
4 114 s 108 84 8@ 15@ 86 8@@d SN 2
S5 122 &S 7 7% &S 134 &8 658d SN =]
& 254 74 76 763 SN 1
]
———KEY-0QFF S0AK ACCELERATIONS 2 .

Run# -—=15-S@~= -=18-b6@~= -=15-78-—- Surg RVFP T24 T2dA
=== Time %ZInc Time %“ZInc Time Zlnc

1 176 52 246 4@ 330 29 H 1642 1421 1814
2 209 19 3e@8 28 H 1583 1842+:972.
= 22 &6 194 18 269 =] T 1513 1479 1867
4 135 18 197 12 279 e M 1573 1846 976,
S 1685 44 2374 Tg 340 33 M 1676 10¢19 1344
& 142 24 206 17 294 1S M 1381 1127 148%

@ @ @ [ a

IDLE SOAK CONDITIONS . - -

Run# Smp# ~-Tmp ? Start-—— --Tmp'd End—--- Avg Sky Wind Starting

———————— Air TcA TcE Air 1cA TecB AirT -—-—— —-——- s=ec RSEY

1 416 71 184 84 71 145 8% 714 SN
2 427 gg 118 96 ed 158 6 8@ SN
Fo11eQ 72 181 81 72 128 81 724 SN
4 149 81 112 29 82 146 /3 815 SC
S
&

4

189 66 9 74 66 119 75 b&6B SN
269 77 77 774 SN
@

IDLE SOAK ACCELERATIONS
Run# ~-15-S5@—= —=185-6gl—= -=15~7@0-- Surg RVF T26 T2@¢A
—=—— Time %ZInc Time “ZInc Time Z%ZInc

1613 1631 1824

1 168 446 243 38 332 ) H

2 1890 57 253 44 332 3@ H 1482 1483 1413

> 111 -z 178 1 281 -2 M 1453 1495 1881

4 162 41 233 32 328 29 H 1521 1867 986.

S 115 @ 185 5 279 4 T 1663 16013 1@41

] 202 15 2274 7~ 1374 1131 1982
@ @ @ @ ¢l

NOTES: Runs included in base acceleration time averages: [,3.,4,6
RVP is psixligds TI2OV/L & Avg Air Temp are deg Fx1¢:
Acceleration times are sec.x1@

PIPRE SN SN S L AR Sl VI YOl S0 Sk T O
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’ G-28

1982 CRC Regular VYapor Lock, Cocol

o — i — ——— ———— T — — — — T — " S ;. - TS I S —— > Gp s

, Car#: @8 CRC Fuel Data Comments: No
m Temp Adjustment =,7@F/1.4F
S e e BASE DATA-———— e
- FRun# Date Drvr Obsr Fuel AirT Wind RVF T24 T2WA Acceleratiorns- Surg
D mmmm mmeme mmme mmme e mmem e mmem mmee e -S5@ -6@ -T7@ ———-
e 1 928 4 19 17 7% 14644 14820 957. 88 128 194
= @ @ @
n @ @ a
o [ {2 a
& @ @
’ @ @ 7]
a @ @
[y ‘ Avg: 88 128 196
- - -KEY-0OFF S0QAK CONDITIONS - - e e e e e
. Run# Smp# ~Tmp o Start—— —--Tmp @ End-—— Avg Sky Wind Starting
o = e Air TcA TeBR Air TcA TcB AlrT -=-— -——- sec RSt#
- 1 28 79 t=]1) 795 SN 2
f'“\ @
o 2
. 7]}
= o
{- @
- @

KEY-OFF SUAK ACCELERATIONS-
Run# —--15-5@-- —-—-15-6~~ *15-70-- Surg RVP T2@ TZ26A

—==—= Time %Inc Time ZLInc Time LIngc -——= =~—= -=—e ———-
1 89 1 131 2 197 1 22 1828 962.
7] @ a @ ]
o 1] @ i @
3 7] @ @ 7]
@ 7] (0] i@ (2]
@ ) a & @
ai @ @ 27 @
- —— IDLE SQAK CONDITIONS - - -— -
Fun# Smp# -Tmp » Start-- —=-Tmp » End--- Avg Sky Wind Starting
———————— Air TcA TcBR Air TcA TcBP AirT —--—- —-———= cec RSt#
1 441 8a 8g Q@d SN
2]
@
@
@
@
a
--------------- IDLE SOAK ACCELERATIONS
Run# --15-%5@--= --15-6@-- --15-70-- Surg RVF T2@ T20A
=== Time %Inc Txme Llnc Time %ZInc —-———
1 82 -7 12 -5 1895 -6 1546 1957 987
s @ @ Q@ @ @
F @ a 4] a @
L [7) @ a @ )
o @ @ @ @ )
d ] a @ ] a
o g @ @ @ @ S
t NOTES: Runs included in base acceleration time averages: All SR,
° RVP is psixldd; TI20V/L & Avg Air Temp are deg Fx1d; b"
i Acceleration times are sec.x1d R
; h ) N L AP oLt -: :}
e T e e e el e o N s RS .';_.‘
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G-29
1982 CRC Regular Vapor Lock, Cool
Car#: < CRC Fuel Data Comments: Rune Z,6é
Temp Adjustment =.74dF/1.0F
——————————————— BASE DATA-———— e e e e e e e e e e e e
Fun# Date Drvr Obsr Fuel AirT Wind RVF T29 T20A Accelerations- Surg
———————————————————————————— wl@d w1@ wl@g "=-5d "-&F "7 —-——-
1 927 17 12 12 71 1359 1138 1131 167 26T 476
2 927 17 12 Q 77 1187 1226 1177 138 217 282
T 92 17 12 8 &7 1124 1258 1279 148 221 399
4 928 17 2 & 74 16¢4 1328 1Z2gag 122 297 358
I 7 2 4 2 BR2 1485 1321 129 247 46
& 929 17 2 4 74 882 1445 1377 117 199 Z6&3
7 929 17 12 2 8= 7S99 1488 1397 126 282 IE9
a@ @ i
Avg: 171 289, Z65T.
——————————————— KEY-OFF S0AE CONDITIONS——————=——r—— e
Run$# Smp# ~Tmp 9 Start—— —--Tmp & End—-—— Avg &Sky Wind Starting
———————— Air TcA TcB Air TcA TcRB Air?T -—-— —-——- gsec RSt#
1 429 71 106 2 72 136 114 715 SC 1
2 447 77 1i¢ 192 78 141 126 779 SC 1
T 42% &8 a9 24 &9 13T 112 685 SN 1
4 349 74 7 @1 75 141 121 74T SN 1
S 442 a2 99 IR 82 144 127 28 SN 1
4 12 75 9= 89 77 141 118 7&@ SN 1
7 1dé 87 145 o8 8% 145 126 RgIga SC 1
- ~=KEY-0OFF S0Ak ACCELERATIONS——-———————e————
Run# ——15-8@~= —-—=15-6if—~ -—15-7@0~- Surg RVP 20 T26A
—-———= gec LInc sec %Inc sec Llnc ———- x1G@ x1@ «14
1 336 156 T8 146 659 78 H 1299 1123 1117
2 159 15 41 P64 28 72 H 1254 1189 112é
I 29¢ T 289 34 442 21 H 1222 1265 1216
4 197% 47 275 1 44 21 H 11ag1 1271 1244
S 1958 21 2= N - 17117)] 1@ M Q&4 1TE5T 1269
& 152 1& 277 17 444 21 T 9%@ 1361 13719
7 144 7 224 S 36T @ 847 1431 1340
——————————————— IDLE S0AK CONDITIONS = mmm— o e e e e e e e
Run# Smp# -Tmp 2 Start—-— -=-Tmp ? End-—— Avg Sky Wind Starting
———————— Air TcA TcB Air TeA TcRB Air7 ——-= —=——- gsec RSt#
1 471 72 1492 6 73 124 111 725 SC
2 448 78 112 144 78 133 22 784 3sC
T 414 73 71 84 78 121 114 7@d SN
4 24 7& 144 3 77 125 119 765 SN
T 448 21 1383 1¢1 81 179 13 813 SN
& 129 77 eSS 2 79 116 112 784 SN
7 1d 87 148 99 g4 129 12T 8IZI5 &8C
———————————————— IDLE S0QAE ACCELERATIONS—=———=———————e————
Run# --15-5¢@¢-— —--15-6@—— --15-70-- Surg RVF T2d TIZ6A
~——= gec %ZInc sec LInc sec %Inc ———— x1@@d wid 1@
1 18= ¢ 72 78 =958 = H 1288 1124 11a7
2 1S@ 15 244 AT 490 4 H 1226 1198 1142
> 14% 11 226 8 T 1266 1214 1214 o -
4 141 8 213 2 I7H 1 1987 1287 1276 AR
= 159 21 24 1% 9% =} H Q989 138é& 1279 o
& 12& 4 215 = Iog 7 Q44 1T6T 1709 o )
7 142 8 22T 7 T&S a 377 1475 1Z4@ .
MOTES: Runs included in base acceleration time averages: 2,7,.4.%.7 S
RVYP ie peiuldgds TIZGY/L % Avg Air Temp are deqg Fld: o
Acceleration times are sec.:1@




..
1982 CRC Regular Vapor Lock, Ceool
Car#: ta CRC Fuel Data Comments: No .
Temp Adjustment =,7éF/1.%F - ——
——————————————— BASE DATA— =~ e e e e e e e e e o
Fun# Date Drvr Obsr Fuel AirT Wind RYF T29 T2EHA Accelerations— Surg oL
———————————————————————————— w1dod «1@ x1d "“"-29 "-6@ "-7@G —-———
1 927 4 1g 14 75 1475 1486 14981 115 161 259 N
2 927 4 19 11 78 17d1 1165 1149 1d8é6 1S7 247 e
I 928 4 1d 11 74 1761 1165 1165 18d 143 222 A
4 928 3 13 14 75 1242 1199 1168 184 147 216 ®
5 928 4 14 7 81 1464 1293 1216 99 141 218 '
& 929 4 14 = &9 821 1445 1452 141 148 226
7 929 4 1 = 8d Q4T 1368 1296 1@d 149 T4
8 1412 z g 12 71 1789 1138 1131 8?7 13T 2@2 T
? 1612 2 8 3 a0 221 1445 1375 LT 136 197 T
Avg: 97.9 142, 214, L
——————————————— FEY-0OFF S0AK CONDITIONS - -= —-————
Run# Smp# —-Tmp 2 Start—-- --Tmp ®» End——- Avg Sky Wind Starting
-------- Air TecA TecB Air TecA TcB AirT -—--- -——— gsec RSt#
1 435 75 118 143 75 23 187 7948 SC 2
2 432 78 125 119 789 133 113 784 SC 2
= &2 7@ 118 14¢1 78 13a  1@4  7dg SN 4 [
4 = 7S 119 1435 754 14 115 7358 SN 2 N
S 43ZF 81 121 116 82 142 122 815 SN 2 S
6 148 69 112 94 7@ 127 144 695 GN 2 L
7 113 ed 121 163 82 137 186 B81d &C 2 S
8 296 72 99 6 72 112 95 T72% OSN 2 s
? 280 e 111 167 88 135 111 Rgad SN 2 e
- KEY-OFF S0AK ACCELERATIONS--- -
RUN# —=15=-S@—= —=]S5—f@=—: ~=15-7@-— Surg RVP T2 T20A LT
--—— sec %4Inc sec Llnc sec ZInc ———- ul1@d x1@ 14 S
1 262 168 318 23 28 97 H 1511 13971 1836 RN
2 133 TH 205 44 48 43 M 1386 1125 1469 s
T 145 48 182 28 264 22 M 1357 1149 114@ :. )
4 115 18 168 18 269 25 1327 1183 1114
S 148 72 213 Sg i1 44 H 1152 1243 1162
6 114d 12 159 12 248 15 PES_1T82 1356
‘7119 22 174 22 268 24 14d7@ 1713-12%6
Q S -3 138 -5 207 -4 T 17289 1124 1116 L
? 1@2 4 15@ 5 227 S T 924 1378 13708 ®

MNOTES: Runs included in base acceleration time averages: I-9
RVP is psixlgd; TI20V/L & Avg Air Temp are deg Fxld;
Acceleration times are sec.xld




G-31 . )
1982 CRC Reqular Vapor Lock, Coel :

————— — S S 2 " - e s o S " 2 S A S S PP e S S W e W e S e

Car#: 11 CRC Fuel Data Comments: Rumns 1,2 ERER
Temp Adiustment =, 7¢F./1,0F R
e BASE DAT A= — = m e e e e e e e e
Fun# Date Drvr Obsr Fuel AirT Wind RVF T28 T29A Accelerations- Surg
------------------------------------------- R Ry - R ——

T 2 16 13 74 1475 1486 1986 133 2640 F99
93 2 2 1z 74 1359 1138 111 172 278 445

f Q 78 1187 1226 1176 157 251 375
T@ 17 2 6 79 1Ogd 1328 1265 141 220 3I2¢ T
S 1661 21 11 ] &9 821 1445 1452 1446 22 339
& 1081 21 11 5 79 P43 13646 13I6T 138 218 I19
@ @ @
@ @ ) 1
Avg: 142, 222. I26 .
- - KEY~-OFF S0AK CONDITIONS- - ———————————— ‘, R
Run# Smp# ~Tmp 2 Start-- -~Tmp 3 End---—— Avg SEky Wind Starting R
————————— Air TcA TecR Air TcA TcB AirT —-=- =-~—~ cec RSt# :
1 144 73 161 71 196 705 &N 1
2 183 74 1G37 139 75 177 121 74% SN 1
T 145 78 124 118 78 187 13t 784 SN ]
4 1469 79 114 115 8y 194 I2 795 SN 1
5 192 7@ 112 144 72 18@ 127 714 SN 1
& 1956 79 114 113 79 191 148 798 &N 2

]
KEY-OFF S0AK ACCELERATIONS
Run# ——15-5@-—= --15-4i@d-- --15-70-- Surg RVF T2@ T20A

@

———= Time “Inc Time ZInc Time ZIng ~——= =wcee ——w- ———
i 174 20 338 92 625 92 T 1479 1384 1481
2 15® 8 2261 7 639 Q4 T 1414 1112 198,
= 198 4 I3 o2 848 71 - 1359 1138 1482
4 161 14 275 24 495 92 T 1168 1238 1172
S 156 19 27¢ 21 3946 21 T 9149 1387 138%
& 133 8 284 26 490 3] T 1824 1316 1253
a2 a - @ 1] @
IDLE S0AK CONDITIONS- -
Run# Smp# -Tmp ? Start—-— --Tmp @ End——-- Avg Sky™Wind Starting
——am m=——=— Aijr TcA TcBR Air TcA TcB-Mr¥y -—-—— —m—- sec RSt#
1 141 71 147 71 178 714 SN
2 1S3 79 116 113 7% 144 145 758 SN
Z 125 78 111 116 78 149 1349 788 SN . e
4 1464 8¢ 115 12a 8B 15@ 151 Qgd SN g
g 195 7% 167 114 73 145 144 733 SN )
& 181 21 148 119 81 162 1S3 814 SN ﬁ

IDLE S0QAK ACCELERATIONS
Run# --15-5@-~ --15-6@~- ~=15-7@-- Surg RVP 29 T20A

———= Time ZInc Time ZInc Time %Inc - - -

1 1S@ 6 249 12 39% 21 1459 14093 1886

2 161 14 268 17 419 26 1431 1118 148

3 i1 14 245 19 358 16 1335 1149 1493

4 149 S 235 6 22 1 1142 1248 1178

S 149 S 238 & TA49 7 T 893 1398 1377

6 137 =3 211 -5 3895 -6 18429 1313 122
@ (7] ] @ @

NOTES: Runs included in base acceleration time averages: 4,3.6
RVP is psixi1dd; TI20V/L & Avg Air Temp are deg Fx1@:
Acceleration times are sec.xl1d




RVF is psix199;
Acceleration times are sec.x1y@

TI2EV/L % Avg Air Temp are deg Fx1ds

G-32
1982 CRC Reqular Vapor Lock, Ceol R
Car#: 12 CRC Fuel Data Comments: No R
Temp Adjustment =,7dF/1,0F L
——————————————— BASE DATA-—~——m e e e e ‘;‘4‘
Fun# Date Drvr Obsr Fuel AirT Wind RVF T24 T28A Accelerations- Surg ]
————————————————————————————————————————— 58 68 <70 ———— AN
1 927 17 12 17 74 1644 1820 992. 14¢@ 152 2488 RO
2 1912 7 7 17 71 1644 1829 1013 88 136 186
T 1412 17 2 14 79 1475 1986 1427 @ 138 186
4 1@12 17 7 11 8d 1381 1165 1095 94 136 188
S 1813 17 7 14 68 1242 1195 1249 g8 13é& 182 o
& 1813 17 7 11 74 1741 1163 1137 86 32 18ed AN
7 1613 17 7 12 84 1359 1138 14468 9@ 142 184 e
a @ @ EA
Avg: B89.3 137. 184. T
- KEY-OFF SQAk CONDITIONS - - - -
Run# Smp# -Tmp 9 Start-— —-~Tmp ? End--- Avg Sky Wind Starting @
———————— Air TcA TcB Air TcA TeR AirT --- -—--- sec RSt#
1 498 74 126 o9 73 1S3 9@ 745 SC 1
2 271 71 123 99 72 141 147 715 SN 1
@
a
@
7]
[7]
KEY-OFF S0AK ACCELERATIONS
Run# ——15-5@—— —-—15~bg-~ —-—15~7@~-— Surg RVF T20 T24A
~—~—= Time %ZInc Time “ZInc Time ZInc -
1 146 19 158 16 219 19 1608 1933 1402 -0
2 98 18 142 4 213 14 1641 1021 1814 L
a @ 7] @ @ s
@ & @ @ @ e
@ @ 7] @ @ e
a @ (] [*] (2] SOl
@ @ @ @ @ o
-~ IDLE SOAK CONDITIONS - -——- o
Run# Smp# -Tmp 2 Start—— —~Tmp » End--—~ Avg Sky Wind Starting R
-------- ‘Air TcA TcB Air TcA TcB AirT --= -=-=~ sec RSt# o
1 7 75 131 182 748 15t t11 785 <C o
2 299 74 121 164 75 1S4 128 745 &N T
T 273 84 120 113 8@ 1S7 14¢ 8@ SN o
4 272 81 124 114 82 1S9 141 B81S SN R
g 313 &9 116 133 7a¢  1SB 149 695 SN ST
& Te2 76 121 198 76 1S6 142 768 SN o
¥ I43 84 118 149 81 1S4 144 Bid SN S
- IDLE SOAK ACCELERATIONS - e
Run# ~—15-S@—-— ——15—4@—~ —-~15-7@d~- Surg RVF T20 T24A -!
-——— Time %Inc Time %Inc Time %ZInc 2
1 1949 12 182 11 214 14 1566 1049 1019 s
2 98 14 144 g 286 k3] H 1618 1829 998. e
= 2 T 138 1 Ti4 74 H 1528 1464 994, L
4 100 12 148 B 246 I3 M 1379 1128 1048
S 86 -4 136 ¢ 188 2 1318 1157 1161 .o
& o2 I 148 2 188 2 1375 11578 14868 -
7 a8 -1 138 1 282 5T H 1413 1113 1436
NOTES: Runs included in base acceleration time averages: 2-7
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6-33 el

@
1982 CRC Regular Vapor Lock, Cool
Car#: 13 CRC Fuel Data Comments: Run 1 R
Temp Adiustment =,70F/1.4F IR
- - BASE DATA==—=————v—e—= - - - o
Run$# Date Drvr Obsr Fuel AirT Wind RVF T28 T20A Accelerations~ Surg T
---------------- ~S@  ~b@ =T7F ——-=
1 927 4 14 17 bg 1644 1028 109G 87 129 191 S
@2 a ] R
(") a @ -1.
a @ @ K
a g 7] .
] @ a
@ @ @
a @ @
Avg: /7 129 191 N
-—<KEY-0FF SOAK CONDITIONS - °
Run# Smp# ~Fmp D Start-— ——Tmp 9 End-—— Avg Sky Wind Starting St
~——m -m——— Air TcA TcBH Air TcA Tck AIrT —--—— ——==- sec RSt#
1 4494 &8 68 76 680 sC -
3 N
] o
a
o
@ o
@ T
KEY-OFF SOAK ACCELERATIONS R
RUn# ——15-5@——= —=15~6@-— -~15-7@-~ Surg RVP Tg8 T20A P
-——- Time %Inc Time Z%Inc Time ZInc . e
1 87 @ 133 I 193 1 T. 1561 1851 1865 R
3 D] 2] & 2]
al (] @ a @
@ a @ 3 ]
o @ @ @ @ e
a @ @ 7] ] ‘Sr*“
(7] a ] 2] @ A
IDLE SOAK CDNDITIONS 'gffg
Run# Smp# -Tmp » Start-— --imp ? End--~ Avg Sky Wina Starting R
-------- Air TcA TcBR Air TcA Tck AirT --— ---—- sec RSt# T
1 446 68 &8 &84 sC S
a
& e
&
a
- IDLE SOAK ACCELERATIONS
Run# --185-S@¢-— -=15-6@~= --135-78-— Surg RVP T2¢ T28A
=== Time %LInc Time %ZInc Time Zlnc ——
1 93 T 136 5 209 4 M 1579 1844 1534
a @ ] a @
.. a @ o o @
- 7 @ @ a @
F @ @ @ g ]
?:: NOTES: Runs included in base acceleration time averages: All
o2 RVP is psix100; TIZ2OV/L & Avg Air Temp are deg Fx1@s
;J Acceleration times are sec.ni@d
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6-34 o

1982 CRC Regular Vapor Lock, Cool

Car#: 14 CRC Fuel Data Comments: No
Temp Adiustment =.78F/1,.0F
- EASE DATA —-——— —— - - ~ —— o
Run# Date Drvr Obsr Fuel AirT Wind RVP T2@ T20A Accelerations- Surg R
- #w19@ %143 x1d "-53 "-40 "-7@ ————
i1 927 4 1a 13 71 1417 1111 1144 ¢ 138 249
2 927 4 19 16 77 1588 1441 992. 142 158 264 H -
3 927 4 13 14 79 1475 19486 1023 141 146 245 el
4 928 3 14 14 68 14735 1886 1109 °@ 132 218 M ®
S 928 4 1a 15 72 18532 1862 1448 88 129 219 T T
@ a @
7] @ gl
(7] @ a
Avg: 92.35 136, 231, o
KEY-OFF SOAK CONDITIONS - Rt @
Run# Smp# -Tmp 3 Start-- -~Tmp 9 End--—- Avg Sky Wind Starting
-------- Air TcA TcB Air TeA TeB AirT === —-=--= gec RStH
1 443 71 183 139 72 177 133 715 SC =
2 27 77 184 1390 78 191 147 775 SC 3
@ 5
@ .
@ o
a
[7.] e
--——-KEY-0OFF SOAK ACCELERATIONS RN
Run# --15-5@-= --15-4F~— --15-70~-- Surqg RVP T2 T20A S
~~== gac ZIlnc sec %ZInc sec Llnc —=--— x10¢ %18 x1g ‘o
1 a8 -5 134 -2 22 -3 1489 1086 18748
2 130 41 218 &8 3T2T 4@ H 1633 1824 971.
(7] 0] @ @ (7] :
a ] a a 2] :
@ o o - @ A
a @ a v @ e
0] @ 7 @ (7] B
IDLE S0AK CONDITIONS —-——= -
Run# Smp# -Tmp ? Start-— -~Tmp @ End~~- Avg Sky Wind Starting
———————— Air TcA TcB Air TcA TcB Air7T -=-~ -=-—= gec RSt#H
1 442 7% 1S¢ 117 74 18546 124 735 8C L
2 447 78 152 119 78 788 SC . °
S 4738 79 1682 125 80 166 129 79% &C -
4 4a 68 144 146 69 162 124 685 SN .
S 447 72 154 118 72 1766 131 728 SN
. a
@ S
- IDLE SOAK ACCELERATIONS °

Run# ——15~85@== ==15-4@~— -=15-7@=— Surg RVF T28 T2@A
~——w- gec %Zlnc sec %ZInc sec ZIng ==—= 3109 218 x10
1 4 2 139 2 247 7 1476 1085 1Q61

2 193 12 325 139 441 91 H 1594 1338 982, W

I 145 14 508 126 409 77 H 1517 19068 1402 RO

4 9% 3 141 3 246 7 M 1535 1g61 1472 ”‘

S 94 2 144 3 306 33 H 1592 1839 1425 T
] a @ ' ] e
@ 1) @ Q 'y

NOTES: Runs included in base acceleration time averages: 1,3,4,5
RVP_ is psix10@; TI20V/L & Avg Air Temp are deg Fx19; R
Acceleration times are secC.»ifd 6‘

..................................




1982 CRC Regul ar Vapor Lock, Cool

Car#: 1S CRC Fuel Data Comments: Run 1

Temp Adjustment =, 70F/1.0F
- - BRASE DATA====—=—=- -
Run# Date Drvr Obsr Fuel AirT Wind RVP T2@ T20A Accelerations— Surg
~%S@d =60 -70 —-——-—

1 9Za@ 4 14 17 65 1644 102¢ 1655 88 139 191
@ @ @
@ @ o
o o @
a ] @ .
-] ] ] g
@ @ @ B
@ @ @ :
Avg: 88 139 191 S
KEY-OFF SOAK CONDITIONS -— "o
Run# Smp# -Tmp 9_Start-— --Tmp 9 End-— _Avg Sky Wind Starting co e
———————— Air TcA TcB Air rfeA TcB AirT =~-- -=—— sec RSt# AR
1 136 65 119 65 136 65@ SN PR
]
@
]
@
a
a

KEY-OFF SOAK ACCELERATIONS
RUN# ==15-5@== ~=15-6@-—- ——=15-70-- Surg RVP T2¢ T20A
——== Time %ZInc Time %lnc Time Llnc

1 79 -13d 133 -6 185 ~3 1672 1813 1445
7] "] @ a ]
(7] @ a @ "
@ a a %] g
@ @ @ @ o
a (] a @ (7]
] ("] a 7 @ =
- IDLE SOAK CONDITIONS - - = e
Run#. Smp# ~-Tmp 9 Start—— ——Tmp ® End--~ Avg Sky Wind Starting -
———————— pir TcA TcB Air TcA TcR AirT --- ---- sec RSt#H -
1 127 b6 125 &b 139 &6 SN e
p o
@ ~2_
ﬂ s L 'A'
@
(]
@ RIS
IDLE SOAK ACCELERATIONS A
Run# --15-5@~~ —~15-6@-—- --15-78-- Surg RVP T20 T20A -9 .
~=== Time %ZInc Time %Inc Time “ZInc VRIS
1 83 -6 130 -6 183 -4 1652 1817 1345
" "] a @ 4] -
@ ("] @ @ @
a "] a @ @ "
"] ("] @ @ '
3 o @ a @
7] @ @ @ [

NOTES: Runs included in base acceleration time averages: All
RVP is psix1@d; TI20V/L & Avg Air Temp are deg Fxi10;
Accelaeration tines are se..x19




h:‘ | G-36 ?;}';“

Car#: 16 CRC Fuel Data Comments: No I
Temp Adjustment =.70F/1.4F — A

--------------- BASE DATA - ———- - —————— ()

= Run# Date Drvr Obsr Fuel AirT Wind RVF T2¢ T20A Accelerations- Surg L
s - ——em mmme s ——ee =5@  -b0  ~T7@ - o
;i 1 928 S 15 13 82 1417 1111 1827 116 173 288 g
- 2 929 S 15 11 7= 1381 1165 1144 113 173 261 Ll ]
- T 929 ] 15 12 a2 1359 1138 14%4 112 t66 259 o

4 930 S 15 12 65 1359 1138 1173 114 172 289 ®

S 938 5 15 14 68 1475 1486 1164 113 174 273 )

& pd ] S 18 16 71 1588 1441 1434 122 179 274
@ (] 7]

@ ] a AR
Avg: 115 173, 269 - 1

KEY-0FF SOAK ACCELERATIONS
Run# ~-1S5-5@~— —-=185=4@=— =-=15-7@8-— Surg RVF T28 T20A
=== Time %ZInc Time “lnc Time “LInc

- - EY-0FF SOAK CONDITIONS - - ®
Run# Smp# -Tmp 2 Start—— --Tmp 9 End--- Avg Sky Wind Starting - .
=== ===— Air TcA TcBR Air TcA TcB AIrT -—= -~=—-= sec RSt# -
1 417 82 113 121 81 136 137 815 SN 2 AR
@ - 1
a B
@ .
5 a O
- G X
K a

1 125 9 379 114 477 77 ‘H 1443 11060 1819
@ a a a @
@ ] @ 1 @
a @ 3 @ a
@ 7] a a o
@ @ @ 1’ a
@ @ @ & 4

- IDLE SOAK CONDITIONS R
Run# Smp# ~Tmp ® Start-— ~—Tmp @ End--- Avg Sky Wind Starting AN
———————— Air TcA TcB Air TcA TcB AirT™ --- -——-- sec RSt# SN

139 81 113 121 82 148 155 815 SN e

1

2 147 74 185 115 76 131 137 758 SN

I 32 82 113 122 8% 138 144 25 SC - 1

4 133 65 98 142 65 119 126 658 SN Ce

s 142 68 193 149 68 122 127 &B@ SN L

6 116 71 168 112 72 128 13 715 SN e
a

IDLE S0AK ACCELERATIONS o
Run# ——15-S5@—— ——15-6@—~ ~-1%5-70-- Surg RVP T28 T20A -V
=== Time %Inc Time %Inc Time “ZInc LT

1 132 15 708 318 796 196  H 1404 1117 1036
2 122 & 186 8 295 18 1381 1127 1692
3 126 4 188 9 386 43 M 1399 1119 1832
4 117 2 186 B8 285 & 1417 1111 1146
: S 119 I 188 9 284 6 1528 10852 1066
. 6 114 -1 176 2 3IB8F 42 M 1645 1020 1909
;- 2 @ @ 3

- NOTES: Runs included in base acceleration time averages: All
L RVP is psix108; TI20V/L & Avg Air Temp are deg Fx10:
' Acceleration timés are sec.xid




_______________

G-37

1982 CRC Regular Vapor Lock, Cool

Car#: 17 CRC Fuel Data Comments: Run 1
Temp Adjustment =.70F/1.0F
. -———= - BASE DATA -
Run# Date Drvr Obsr Fuel AirT Wind RVFP T20 T2¢A Accelerations- Surg
Ny ~———— ———— ®10@ »ni@d xi1gd "-5¢ "-6@ "~78 --——
: 1 929 4 19 17 74 14644 1923 992. 128 188 I62
. ] ] ']
@ @ @
@ @ @
a3 a a
[] 7] (7]
@ ] 7]
@ @ @

Avg: 120 188 342
KEY-OFF SOAK CONDITIONS -
Run# Smp# ~Tmp 9 Start-— --Tmp » End--- Avg Sky Wind btarting
———————— Air TcA TecR Air TcA TcB AirT -—-— —-——— sec RSt#
1 135 74 76 758 SN 4 1
p )
a

@
@

@
a

KEY-0OFF S0AK ACCELERATIONS
Run# --185-S@—— —-—15-6@-~ ~—-15-76---Surg RVP T20 T2¢A4_
———= gec %ZInc sec %Ilnc sec %Zlnc —-=—— %169 x14. x1¢@

- 1 129 8 283 8 3I5@ 9 1638 1822 987.
) 7] ] g a g
" @ a a @ a
. 7] 7] a @ @
§2] @ @ @ @
@ ] @ @ a
@ @ a : 7] @
- IDLE. SOAK FCONDITIONS~c -~ ==aye——x - -
Run# Smp# ~Tmp » Start— ~--Tmp ? End-—— - Avg Sky Wind $Starting
-------- Air TcA TcB Air TcA TcR AirT =~ —-——- sec RSt#
1 137 77 146 79 114 788 SN

VDTS

IDLE SOAK ACCELERATIONS
Run# =-—15-50~- -=15-6@-= -~135~-7@-- Surg RVP T20 T20A
———— gec %ZInc sec %Inc sec LInc ~=-= %100 x10 x1d

- 1 121 @ 187 -1 295 -1 1611 1832 976&.
- @ 2 @ ) @
] @ @ ) @ @
' @ ) 3 @ @
- @ @ @ @ @
- @ @ ) 2 P
. ) o ) @ @

NOTESs Runs includea in base acceleration time averages: All
Acceleration times are sec.x1@




. G-38

1982 CRC Regular Vapor Lock, Cool

» Car#:18 CRC Fuel Data Comments: Yes
| Temp Adjustment =,7@F/1. mr
T mmmm—mmmmmeee e RASE DATA-- e
Run# Date Drvr Obsr Fuel AirT Wind RVP T2@ T20A Accelerations- Surg
—_—— - -5@ -0 ~7@ ~——-
1 it 4 19 17 78 1644 18261 964, 142 1ST 27
N 1] 7] 7]
|| @ @ @
: @ @ a
X ] @ @
@ @ a
2 @ @
o ] @ 2]
Ei Avg: 1@2 1S3 237 _
-KEY-OFF SO0AK CONDITIONS e ———————
o Run# Smp# -Tmp ? Start-- -=Tmp 9 End-—— Avg Sky Wind Starting
S T e Air TcA TcB Air TecA TcB AirT ——=-— ———= sec RSt#
. 1 111 78 78 788 SN
= e
b ‘2‘
-'_ g
@
a

KEY~-OFF SO0AK ACCELERATIONS
Run# -=15-5@w= ==]15=-b@== ==15-7@~~ Surg RV T28 T20A
——w== Time %Inc Time %Zlnc Time ZInc

1 114 8 163 7 247 4 1438 11¢2 1046
a - a3 @ a @
o @ ¢ @ @
a 10 a @ @
a @ @ @ 12
a @ a a @
@ @ @ @ @
-- IDLE SOAK CONDITIONS - :
Run# Smp# ~Tmp ? Start-- -—Tmp 9 End--— Avg Sky Wind Starting
———————— Air TcA TeB Air TcA TcB AirT -—-- —-——— sec RGt#
1 167 78 78 784 SN 4 1
@
a q
@ ;
o T
g .‘.1
IDLE SOAK ACCELERATIONS -9

Run# --15-5@~-- —-=15-6@—— -=15-70-~ Surg RVP T2@ T20A
—===— Time %Inc Time %“Inc Time %ZInc
1 197 S 161 S 249

1459 1493 1837

OV D

(SRR SR

LR RS R SRR

WSS
L

@

NOTES: Runs 1ncluded in base acceleration time averages:
RVUP is psixi10@; TIZ20V/L & Avg Air Temp are deqg Fx10;
Acceleration times are sec.x1d

..................................................................

.................................
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6-39
1982 CRC Reqular Vapor Leock, Cool
Car#: 19 CRC Fuel Data Comments: Runs 2,6
Temp Adjiustment =.7dF/1.dF
————————————————— BASE DATA-—=———c e e
Run# Date Drvr Obsr Fuel AirT Wind RVP T20 T29A Accelerations- Surg
———————— - - m——— meem e === -0 —6@ =70 ————
1 939 12 16 17 7 1644 1423 1920 126 227 7785
2 98 12 21 15 71 19532 1862 1955 129 214 398
T 934 17 21 17 76 1644 1020 978, 128 2@1 3294 M
4 9Tg 17 21 16 78 1988 1341 985. 148 212 348 H
S 1001 21 11 17 74 1644 1320 992, 126 214 248
& 1431 21 11 15 81 S3I2 1862 985, 25 198 479 H
[ @ a
0] @ @
Avg: 126 219. Z4&7.
——————————————— KEY-0OFF SOAK CONDITIONS - -———
Run# Smp# -Tmp 3 Start-- ——Tmp » End-—- Avg Sky Wind G&tarting
———————— Air TcA TeBR Air TcA TcB AirT -—-—-- -——— sec RSt#
1 124 79 139 184 71 131 @7 795 SN ]
2 12 72 95 tai 72 32 1@ 724 SN 1
3 149 764 189 115 76 141 113 768 SN 1
4 148 78 111 129 78 199 115 784 BN 1
S 157 75 191 199 77 168 115 768 SN 4
6 191 81 143 114 81 165 117 814 SN 2
o
——————————————— KEY-0OFF SOAK. ACCELERATIONS—-—-—-—-—-————e-=-
Run# --15-5@~- --15-&@~~ --15-7¢-~ Surg RVF T28 T28A
———— Time “ZInc Time %“LInc Time %ZInc - ————
1 142 13 279 26 472 29 1669 1311 10¢8
2 131 4 241 14 411 12 1585 1642 1428
T 1Z@ T 244 12 S19 39 T 1711 997. 9538,
4 139 26 258 18 465 27 H 1657 1@17 961,
5 212 68 321 47 58S =1 H 1692 18@7 961.
6 171 36 267 22 439 29 H 1649 1637 954,
@ ] ] & [
——————————————— IDLE SOAK CONDITIONS —— - - -
Run# Smp# -Tmp » Start-—— —-Tmp @ End--—- Avg Sky Wind Starting
———————— Air TcA TeB Air TcA TcB AirT -—--—— ———- gsec RSt#

1 146 71 9z 113 71 124 127 718 SN
Z 154 73 96 113 73 139 142 T73@ SN
T 46 765 141 118 77 149 152 765 SN
4 171 79 195 124 79 149 151 794@ SN
S 188 78 141 1248 79 134 157 78S SN
&5 196 81 145 124 81 157 1464 81¢ SN

7]

- —~IDLE S0OAk ACCELERATIONS~——~——=————m——m—————
Run# --15-5@—~ -—-18-4@=-— —-=-15-7@-— Surg RVF T2@ T26A
=== Time %ZInc Time %Inc Time “LInc —=—= —=—= —c—c—e ———-

1 142 13 223 7 4T 17 1667 1813 1d¢6
2 138 25 244 13 461 26 1S646 1949 1028
T 206 6T Tag z7 48%S T2 H 147¢ 1@11 965,
4 189 Sg 264 19 415 13 H 14419 13723 97d,
S 2802 198 T4 69 551 =17] H 1659 1415 655,
4 262 148 2851 b1 476 g H 1565 1349 972,

fr.] o @ @ @
MOTES: Runs included in base acceleration time averages: 1.5
RYF i3 peinldd; TI20V/L % Avg Air Temp are deq Fx1d;
Acceleration times are sec.:ld




6-40 ' - .

1982 CRC Alternate Vapor Lock, Hot

Car#; @S5 CRC Fuel Data Comments: Run 3 : I
' Temp Adjustment =, 7@¢F/1.0F ——

' BASE DATA o
Run# Date Drvr Obsr (™~ 1 AirT Wind RYP T20 T20A Accelerations-~ Surg S

@-30 B-50 G-60 ———~

o 1 1915 1 11 6 92 1004 1328 1349 76 155 223 T f
" 2 1613 1 11 8 94 1124 1258 1265 84 163 228 T -
- I 1915 1 11 4 91 882 1405 1433 79 157 224 o
l @ ] a ®
] 2 @
a a a2
] a @
, g 3 g
-~ Avg: 79.7 1S58. 225 )
o KEY-0FF SOAK CONDITIONS _ ®
: Run# Smp# —-Tmp ? Start~-= =—~Tmp ? End-—- Avg Sky Wind. Starting
-------- Air TcA TcB Air TcA TcB AirT .-== ———~ sec RStH#
1 388 92 93 925 SC S 2
2 387 94 94 P48 SC 2
. 3 389 91 G - 995 SC 2 .
} oz ’ Y
]
]
@

KEY-OFF SOAK ACCELERATIONS--- -
- Run# —-—=@=3If== ——=e@-Sf== ——=@-63-=- Surg RVP T20 T20A L
i ———= Time %ZInc Time %Inc Time Jlnc . ®

: 1 77. =3 212 34 278 24 H 1656 1301 1318 g
- 2 76 -5 212 34 273 21 H 1211 1211 1218 -
~ 3 77 -3 175 11 237 S H 975 1346 1377 g
. g (7] [ @ o -
i @ ] a @ @ <
i o 8 @ s © "o
X ] ] ] ) @ "
IDLE SOAK CONDITIONS .
Run# Smp# =Imp? @ Start~— --Tmp @ End~—— Avg Sky Wind Starting
———— mme=— Air TcA TecB Air TcA TeB AirT —-—=— ===-= gec RSt#
= 1 391 5 5 95¢ SC 2 1 el
) 2 378 93 93 939 SC °
3 369 91 91 919 SC 2 1 -
9
9
g
) @ e
) IDLE SOAK ACCELERATIONS o

Run# -==@-3If~— ——e@=0@~— ——=@=68== Surg RVP T20 T20A
wme= Time %ZInc Time %ZInc Time %Llnc
1 71 =11 169 7 235 4 H 1039 1387 13907
2 82 I 255 61 328 44 H 1177 1229 1243
g 3 76 -5 151 -5 221 -2 T 974 1347 1375
) ﬂ ﬁ

PR R
f
LN s

o ) ]

5 P o o o P,

o 2 o P o P R
] o 0 ] ] SIS

NOTFS:- Runs included in base acceleration time averages: All
: RVP is psixidd; TI20V/L & Avg Air Temp are deg Fxi1@; RO
) Acceleration- times are sec.xl10 e
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G-41

1982 CRC Alternate Vapor Lock, Hot

Car#: 14 CRC Fuel Data Comments: No
’ Temp Adjustment =,7@F/1.4dF
BASE DATA
Run# Date Drvr Obsr Fuel AirT Wind RVP T20 T20A Accelerations— Surg
9~-30 O-5@ O—-b68 ———-

1 1914 1 2 ? 91 1183 1226 1254 S5S 117 162
I 2 1916 i1 7 11 99 1301 1165 1200 S8 124 164
3 1916 7 11 13 92 1417 1111 1132 S3 114 155
4 1416 11 7 15 93 1532 1062 1876 54 124 162

anan
LR O]
5

Avg: S5 120. 161.

KEY-OFF SOAK CONDITIONS
Run# Smp#% -Tmp ? Start—— —~Tmp I End-—— Avg Sky Wind Starting

------- Air TcA TcB AQir TcA TcB AirT === —-=-~ sec RSt#
1 376 91 123 114 91 205 154 910 SN 4
- 2 368 L7 1 9¢S SN 2
) I 552 92 92 928 SN I
- 4 549 3 92 925 SN 3
o
"]
(]

KEY-OFF SOAK ACCELERATIONS ‘
——— =3I ———P—5@—~ —==@-b@-~ Surg RVP T20 T20A
————= Time %ZInc Time %ZInc Time “ZInc

| 2]
P
c
3J
*

. 1 57 4 132 18 204 27 H 1232 1281 1229
. 2 =¥ 9 118 -1 14648 a 1310 1161 1193
- 3 SS g 115 -4 184 14 H 1429 1106 1127
< 4 &0 ? 122 2 218 36 H 1560 146735 1493
| a @ 2 o @
. ] a a @ @
@ o ] 9 @
IDLE SOAK CONDITIONS
Run# Smp# -Tmp @ Start—- -=Tmp 9 End——~ Avg Sky Wind Starting
) ———= === Air TcA TcB Air TcA TcB AirT ---~ ---- sec RSt#
) 1 383 9@ 135 110 90 144 998 SN :
g 2 382 91 91 918 SN
3 Si14 93 93 938 SN
4 3547 92 92 928 SN
@
@
) (]
. IDLE SOAK ACCELERATIONS SENIRNE
. Run# —==@=-30-= ——=@=-Sg=w ——=@-bf-— Surg RVP T20 T20A RO
3 ~——- Time %Inc Time Zlnc Time %Zlnc TR
" i Sé6 2 119 -1 163 1 1198 1218 1253 o .
. 2 -17] ® 122 2 172 7 M 1270 1181 1229 St
) 3 14 7 124 4 239 49 H 1384 1126 1140 '. R
g 62 13 1398 9 368 129 H 1415 1112 1133 T T
: a a 2 0 . RPN
' ] 2 o o by
e .0 o o ] ORI
NOTES: Runs included in base acceleration time averages: All DR
3 RVP s psixid0; TI20V/L -k-Avqg Air Temp are deg Fx1d; P

Acceleration times are sec.x10




Car#
Runi#

DN -

Car#

Car#

PN

Car#
Run#
1
2

"

G-42

1982 CRC HOT DRIVEABILITY SUMMARY

(Cooperative Laboratory Data)

@1, Drvr# 10
Idle Demerits-—
Ruff Stll ReSt
24 8
19
12
1

@2, Drvr# @4
Idle Demerits—
Ruff Stll ReSt
39
114

@3, Drvr# 10
Idle Demerits-—
Ruff Stll ReSt
74
74

@4, Drvr$ 17
Idle Demerits-—
Ruff Stll ReSt

39

38

J6

72 8
a5, Drvr# @4

Idle Demerits-
Ruff Stll ReSt
b6
&8

#6, Drvré @4
Idle Demerits-—
Ruff Stll ReSt

3

20

18

21

87, Drvr# 10
Idle Demerits-—
Ruff Stll ReSt
2 16
2 32
8

28, Drvr# 10
Idle Demerits-
Ruff Stll ReSt

1

- 732

——==Driving Demerits—---—

Hes Stmb Surg Bkfr Stll
2852 702 468

78 174 4

&b 3Ibb6 32

114 738 1043

——==Driving Demerits-—-

Hes Stmb Surg Bkfr Stll
6 S4
12

~===Driving Demerits——-—
Hes Stmb Surg Bkfr Stll
48 42

12 é

——==Driving Demerits-——
Hes Stmb Surg Bkfr Stll
822 828 324
338 828 1356

é

852 B&4 524

-——=Driving Demerits—-—-
Hes Stmb Surg Bkfr Stll
IS0 32

S4 108

=—=~=Driving Demerits—-—-—
Hes Stmb Surg Bkfr Stll
b
9@
bb
84

~===Driving Demerits—-—-
Hes Stmb Surg Bkfr Stll
s
&

Driving Demeritg——-—
Hes Stmb Surg Bkfr Stll

TWD

775
232
394
757

TWD

99
126
TWD
164

86
TWD
a91
866

a2

42

Fuel

20

Fuel
20
17

Fuel
2@
17

Fuel

29
11

17

Fuel

20

Fuel

20
17
14

Fuel
»
29
17
14

Fuel
»
20

17

RVP
Avg
1384
1255
1237
783

RVP
Avg
14904
1633

RVP
Avg
1299
1193

RVP
Avg
1361
1248
988
1391

RVP
Avg
1378
1907

RVP
Avg
1348
1298
1234
917

RVP
Avg
282
1319
1336

RVP
Avg
1282
1341

NOTE:RVP is psi x 100) Avg aji» “emperature & TI20V/L are deg

AirT
Avg
T6
0D
a6
820

ALrT
Avg
Q26
876

ALirT
Avg
994

1442

AirT

Avg
- 9@4
928
06
938

AirT
Avg
898
Q4

AirT
Avg
Q60
1a0a
1950
1866

AirT
Avg
1494
1066
933

AirT
Avg
982
62

T20
Avg
1121
1188
1198
1471

T20
Avg
1111
1824

T29
Avg
1215
1221

T20
Avg
1133
1192
1338
1165

T20
Avg
1124

132

T20
Avg
1139
1167
1199
1382

20
Avg
1174
1157
1149

T20
Avg
1174
1144

F x 10

%158
Avg ]
44,1 - oo
28.2 o
27.9 oL
29,2 ~°

%158 .
Avg
44.9

4.2

z1s8°
Avg .-
37.2

27.1 - o

%158 s

Qvg -l
43.2 T
28.1 =
23.7 <7 -
28.9 -0

%158 oo
Avg - e
43.9 =

24.0 ..

%158 -
Avg
2.7 -
28.9 . . .
27.8 .o

22.

%138 -

Avg .-
aa.1 :
29.2 -

29.5 L




G-43

1982 CRC HOT DRIVEABRILITY SUMMARY
(Cooperative Laboratory Data)

Car# @9, Drvr# 04
Run# Idle Demerits-— -——=--Driving Demerits——— TWD Fuel RVP AirT TZg 7%1E88
-==— Ruff Stll ReSt Hes Stmb Surg Bkfr Stll -——— # Avg Avg Avg Avg

1 Sé 16 pe 6 234 32 96 3JI76 20 1259 982 1187 39.2
2 &4 54 1864 4 254 13 1302 926 1165 28.°9
3 &1 48 204 4 269 ? 1209 9Td 1212 27.4
4 s2 . 132 184 9 1225 966 1204 27.7
S 72 174 246 1 792 820 14465 29.3
# a9, Drvr# 14

81 81 20 1435 772 1496 46.2

Car# 1@, Drvr# 14
Run$# Idle Demerits— -—=-=Driving Demerits-—- TWD Fuel RVP AirT T2¢ %158
—~=—— Ruff Stll ReSt Hes Stmb Surg Ekfr Stll =-- # Avg Avg Avg Avg

1 =8 - 48 792 8 874 2@ 1357 912 1135 43,1

2 61 bbb 727 ? 1200 909 1217 27.3

= I4 & 72 4 116 1 768 8149 1482 19.9

4 ) 96 7@8 4 766 28 1421 824 1183 45.6
Car# 18, Drvr$# 04

S 77 84@ 816 248 917 20 142 860 1104 45.8
Car# 13, Drvr# 17
6 26 24 492 72 539 20 1399 8T8 1114 44.7

11, Drvr# @4

Run# Idle Demerits— =—-=-=Driving Demerits-—— TWD Fuel RVP AirT T2@ %158
—-~——= Ruff Stll ReSt Hes Stmb Surg Bkfr Stll --- # Avg Avg Avg Avg
1 36 24 -1 20 1456 992 1686 47.4
2 48 48 S 98d 936 1343 2T.6

12, Drvr# 19 _ .
Run# Idle Demerits— ——==Driving Demerits——— TWD Fuel RVP AirT T2¢ %158
~—== Ruff Stll ReSt Hes Stmb Surg Bkfr Stll -—-—- #. Avg Avg Avg Avg

1 31 714 762 332 793 20 1148 999 1250 4.8

2 2 S4d 394 8 Y14 S 952 1432 1340 23,

K3 19 138 18 é 175 1 749 1464 1495 19.6

4 22 492 186 12 - 578 ? 176 924 12374 26.9

S 77 42 &84 28 ) 761 200 1375 888 1126 4%.8
12, Drvr# ¢4

6 144 796 594 268 884 20 1445 B83d 1991 46.5
12, Drvr$# 17

7 o2 732 498 296 812 20 1499 884 11137 44.8

13, Drvr# 494

Run# Idle Demeritgs— —--~—-Driving Demerits——— TWD Fuel RVP AirT T29 %158
——=— Ruff Stll ReSt Hes Stmb Surg Bkfr Stll -——- # Avg Avg Avg Avg
1 6 6 17 1173 932 1271 26.8
2 24 24 20 1134 984 1258 J4.3

NOTE: Avg RVP is psi x 149; Avg air temperature & TI20V/L are deg F x 1@

e Y
B I T T T I S P B R I PR
. PO S S e e . - - - . . L Ll A o : RS ]
.......... S e S P SRR e AT PR . S B B AN, -

DR R T T L P AT * AT, t. Sl S e e S ot e -
P - - SO, SO G L . Sl WSO Wielll. D W W TR e

W R W Sl TR W O Gl WP ST S PP WL L Y
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G-44

1982 CRC HOT DRIVEABILITY SUMMARY

(Cooperative Laboratory Data)

14, Drvr# @4
Idle Demerits-—
Ruff Stll ReSt

36

36

36

36

39

57

1S, Drvr# d4
Idle Demerits-—
Ruff Stll ReSt

38 24 4
37 24 4
16, Drvr# 17

Idle Demerits-—
Ruff Stll ReSt
49
>4

17, Drvr# 14
Idle Demerits-
Ruff Stll ReSt
94
144
17,
@1

24 27

Drvr# 17

18, Drvr# 44—
Idle Demerits-
Ruff Stll ReSt
S1
37

19, Drvr# 17,
Idle Demerits-
Ruff Stll ReSt
36
36

Avg RVP is psi

~===Driving Demerits——-

Hes Stmb Surg EBkfr Stll
=82 744 276
248 294 92
24 =Y} 12
12
J@6 282 a4
384 399 &4

~===Driving Demerits———
Hes Stmb Surg EBkfr Stll
24 36 44 &4

-] & 20 32

D

——==Driving Demerits——-—
Hes Stmb Surg Bkfr Stll
2014 T42 228

) 4

—w==Driving Demeri‘s——

Hes Stmb Surg Bkfr Stll
3@
12,

48 sS4

-—==Driving Demerits———
Hes Stmb Surg Bkfr Stl1
6 4
)

o«
~===Driving Demerits——-—
Hes Stmb Surg Bkfr Stll

It 8
18 8
% 16@: Avg air temperature

TWD

894
360

112

48
393

S567

TWD

214
1491

TWD

aas
44

TWD

124
179

70

62

Fuel
#
1@

Fuel
#
29
17

2@

Fuel
#
29
17

Fuel
#
29

S

RVP
Avg
1108
976
1216
779
1444
1394

RVP
Avg
1719
1299

RVP
Avg
1430
996

RVF

" Avg

1367
1579

1441

RVP
Avg
1281
1573

RVFP
Avg
14@9
1841

TP

AirT
Avg
1626

1462

a2
812
844
888

ALrT
Avg
@12
d@d

ALrT
Avg
24
{18

AirT
Avg
928

.878

6

ALirT
Avg
842
8&4

AirT
Avg
898
246

& TIZ2GV/L are deg

T20

Avg
1267
1345
1249
1474
1491
1116

T29
Avg
1159
1166

29
Avg
1498

1333
-t et

T29
Avg
113d
1344

%158
Avg
41.2
28.9 ¢

%158
Avg
46.8
25.8 ¢

%2158
Avg -
43.95

3.4 @

1113=44.8-

T2@.

Avg
1175
1646

T29
Avg
1169
1336

Fox

%158 -

Avg @

4d.1 - -

- -
T I

%158 -
Avg o

45.1

24.6

19




Car#
Run#

. \"V_i."_' ~",‘~!.! !<' l.".l..!.-llv'.!.'.'.' 'I.l.,’.‘," AR MR

1982 CRC (197%) HOT START %

G-45

(Cooperative Laboratory Data)

81, Drvr: 1@
idle Demerits-—
StTm Ru+ff Stll

-
23

@2, Drvr: @4
Idle Demerits-—-
StTm Ruff Stll
]2
86
@x, Drvr: 1@
Idle Demerits-
StTm Ruff Stll
21

49

@5, Drvr: 34
Idle Demerits-
5tTm Ruff Stll

2 86
=17
@7, Drvr: 1@
Idle Demerits-—
StTm Ruff Stll
I3
o7, Drvr: ¢4
44
W9, Drvr: @4

Idle Demerits-—
StTm Ruf+f Stll

2 &8
1 74
16, Drvr: 1@

Idle Demerits-
StTm Ruf+ Stll

e
——

12, Drvr: 1@

Idle Demerits-—

StTm Ruff Stll
19

S57

A

—===Driving Demerits—---
Hes Stmb Surg Bkfr Stll
6 234 4

~—==Driving Demeritg—-—-
Hes Stmb Surg Bkfr Stll
48
12

ot
'

~——=Driving Demerits—--
Hes Stmb Surg Bkfr Stll
18 8
42 ) 12

-——=Driving Demerits——-
Hes Stmb Surg Bkfr Stll
12 132 63 28
42 8 32

~—-==Driving Demerits—-—-
Hes Stmb Surg Bkfr Stll

78 28 64
18 134 48
& 12 29 &4

—-—=-Driving Demerits—-—-—
Hes Stmb Surg Bkfr Stll
-] b 16 224
12 8 160

~==—=Driving Demerits——-
Hes Stmb Surg Bkfr Stll
138 184 2

~===Dr.ving DemeritsL--
Hes Stmb Surg EBkfr Stl1l

6 150 36 &4
18 36 8

TWD

136

TWD

TWD

259
115

DRIVEAWAY SUMMARY

Fuel
2@
17

Fuel

29

17

Fuel

2@

Fuel

29

14

Fuel

2a

Fuel
#
23

Fuel
#
2

S

T

RVP
Avg
788

RvP
Avg
1437
1514

RVP
Avg
1359
1423

RVP
Avg
1326
72

RVP
Avg
1388
1429

874

RVP
Avg
1394

122

RVP
Avg
1437

RVP
Avag
1461
1636

AlrT
Avg
893

AirT
Avg
888

923

AlrT
Avg
3%
Q1d

AirT
Avg

9233

T Al

I8

AirT
Avg
38
‘|8

738

ALrT
Avg
aQ
;28

AirT
Avg
89S

AirT
Avg
874
=117

T29
Avg
1468

T29

Avg

1116
1a7¢

T2G
Avg
1134
1114

29
Avg
11ga
1Z48

T2
Avg
1119
1186

1314

2@
Avg
1118

12182

T2
Avg
1395

TI@
Avg
1983
12@9

Avg RVP is psi x 1003 Avg air temperature % TIOV/L are deg F

4158
Avg

29.3

%2138
Avg
8.7

32,4

%188

Avg
29.9
J@.9

4138
Avg
I9.3

23.4

%158 .
Avg
38.4
J1.8

%158
Avg

9.7

%138
Avg
44.5

24.5%

1@

PPy




Car#
Runit

......

........

G-46

1982 CRC (1975) HOT START & DRIVEAWAY SUMMARY

134, Drvr: 44

Idle Demerits-

StTm Ruff Stll
7 96

31

16, Drvr: 17

Idle Demerits-

StTm Ruff Stl1l
2 44

13, Drvr: o7
Idle Demerits-
StTm Ruff Stl1l
9 17 16
18, Drvr: 17
S 15 16

Avg RVP is psi

X 1Qds

—===Driving Demeritgs~--
Hes Stmb Surg Bkfr Stll
148 84 32 192

24

—====Driving Demeritg~——
Hes Stmb Surg RBkfr Stll
- 72 48

—==~=Driving Demerits~——
Hes Stmb Surg Bkfr Stll

- &6 4 64

(Cooperative Laboratory Data)

TWD Fuel
——— #
374 20
S8 )
TWD Fuel
—-— #
186 20
TWD Fuel
—-—— #
3 20
187 17

Avg air temperature % TIZGV/L are

T2¢
Avg
1125

1288

T2%

Avg

1495 =9

TZ24
Avg
117

1868







