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ABSTRACT

The Mobile Emission Test Facility (METFac) is a completely self-contained
automotive emissions laboratory which allows the Agency to conduct the
federal auto emission test anywhere in the nation. The laboratory is
capable of determining the exhaust emissions and urban and highway fuel
economy of light duty vehicles in accordance with a variety of driving
cycles and procedures incuding the Federal Test Procedure.

The total facility consists of these major components: a Dynamometer
Van, which contains a chassis dynamometer, a constant volume sampler and
a heating-~ventilating-air conditioning system with humidity control; a
Mobile Laboratory which contains a complete exhaust gas analysis system
along with a real-time data acquisition and control computer capable of
doing bag or modal analysis; and, an inflatable Soak Tent in which test
vehicles are stored under controlled temperature conditions.



Audit Summary

The audit performed on the Mobile Emission Testing Facility (METFac) on
September 25, 1980 indicated that the facility had four Federal Register
violations. Since September 25th, these problem areas have been cor-
rected and verified and, therefore, METFac is capable of satisfying all
Federal Register requirements for certification emission testing.

Correlation Summary

METFac's personnel and measurement hardware are capable of producing
emission results and coefficients of variation "equivalent" to MVEL's
"family" of testing sites. The repeatability of METFac is a very impor-
tant factor which should be commended, as this is one of the prime goals
in emission testing. Should the raw data be processed by MTS we would be
completely confident in the final results.

Barring computer malfunctions and humidity control problems METFac, at
present, fits within the MVEL "family" of test sites. METFac has estab-
lished that it has the same measurement capabilities as any EOD site.
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If an offset is observed on any specific vehicle between METFac in its
present configuration and EOD, it would likely be a vehicle emission
difference between facilities as opposed to an emission measurement dif-
ference. As can be seen above in Table 1, the mean value percent
differences and coefficients of variation for vehicle emissions during
this program demonstrate excellent correlation.

The reason for METFac's '"equivalence" to EOD sites is tied to the time
and energy expended to duplicate the calibration procedures described in
this report. Using METFac's present calibration techniques, also used by
EOD, will minimize any changes which could be experienced in the facility




measurements from relocating. This will require METFac to construct a
master coastdown timer equivalent to EOD's for dynamometer calibrations
(this is discussed in the audit section of this report). We further
recommend, a series of correlation tests be run on METFac after it does
move to determine if any problems occur after relocating.

We would like to thank the METFac personnel for their patience and
cooperation throughout the correlation and audit process.



PART I

AUDIT REPORT

At the request of Gary Wilson of Manufacturers Operational Division
(MOD), C. Paulina, M. Matichuk, and K. Reese-MacQueen of the Office of
Air Noise and Radiation, Engineering Operations Division (EOD), Testing
Programs Branch, Correlation Group performed an audit of Mobile Emission
Testing Facility (METFac) on September 25, 1980 while it was located at
the Ann Arbor laboratory. The purpose of the audit was to obtain a com-—
prehensive and objective overview of the facility in the following areas:

1) compliance with Federal Register test procedure requirements,

2) differences in testing practices between EPA's Ann Arbor labora-
tory and MOD's METFac, and,

3) capability of the facility to perform pre-1978 and post-1978
Federal Test Procedures.

With these three objectives in mind, the main areas examined were the
usage of the hardware; the audit emission test; and documentation con-
cerning calibrations, procedures, maintenance schedules, etc. A specific
break-down of these areas includes:

A. LFE calibration

B. CVS calibrations

C. Test fuel analysis

D. Test fuel storage and handling

E. Test cell and soak tent air handling

F. Barometric pressure measurement

G. Dynamometer calibration

H. CVS verification equipment and procedures

I. FID optimization procedures

J. Emission analyzer curves

K. Analyzer - interference checks

L. Zero air N9 purity

M. NOx analyzer operational parameters

N. On-board computer and computer programs used for emission

calculations

0. Test procedures

P. Peripheral equipment calibrations

Q. QC Test Void procedure

R. Calibration Gas Naming and NBS Traceability
Discussion

After reviewing the material collected during the audit, the following
points were either in direct violation of the Federal Register or were
suspected of unsound engineering practices.



Federal Register Violations:

1) Fuel cart out of calibration

2) Incorrect emission test driving distance due to computer
malfunction

3) Strip chart recorder for emission test analysis out of calibration

4) CVS static pressure checks not performed

Engineering Practices:

1) 1Inspection scale out of calibration
2) Fuel storage and fuel transfer for testing
3) Unestablished maintenance schedule

A detailed discussion of these deficiencies and discrepancies is in the
pages to follow.

Hardware

The following MVEL services were utilized by METFac: fuel for testing,
gas cylinders, and technical support from other factions of EOD,
including the Calibrations & Maintenance Group, the Electronics Support
Team, and Craft Services. These support services will have to be assumed
by METFac personnel on the road.

Most hardware problems have since been corrected. While METFac possesses
all equipment necessary for a valid Federal Test Procedure (FTP)
sequence, it must be pointed out that METFac would not pass an EOD audit
for a certification valid test if they were '"on the road." This is due
to the fact that METFac either does not have all of the necessary equip-
ment, that the equipment they do have is not functioning correctly, or is
not calibrated. These areas will be discussed in the following
paragraphs.

The Federal Register states in Sec. 86.142-79(f) that "The following
information shall be recorded with respect to each test" . . . "Gross
vehicle weight rating, Inertia weight class, Actual curb weight at zero
miles" . . . "Idle rpm." METFac has a two-pad scale on which a vehicle
is weighed during the inspection period; but the scale was not calibrated
at the time of the audit. We recommend that METFac use a scale to verify
the vehicle weight to insure the vehicles in use were not under-loaded
during the vehicle certification emission test. To satisfy Federal
Register requirements, the facility also needs a calibrated timing light,
_tachometer, and idle CO measurement device (Sec. 86.126-78) to verify the
parameters in the manufacturers' recommended operating mode. Again,
METFac could use the instruments available in Ann Arbor's inspection area
while they are located here.

The facility has no means of measuring the evaporative emissions from a
vehicle using a sealed housing [Sec. 86.107-78] comparable to that of
EPA-Ann Arbor. According to Sec. 86.106~78(a(1)) of the Federal



Register, 'unless the evaporative emission test 1is waived by the
Administrator under Sec. 86.078-26, all gasoline-fueled vehicles must
undergo both tests' ('"both" meaning evaporative emission test and exhaust
emission test). Tests have shown that the hydrocarbon emissions of a
complete FTP are about twice that of an enclosure (SHED) test. Studies
have also determined that hydrocarbons are a major contributor in smog.
With these facts in mind, we feel that knowing what a stationary vehicle
emits is just as relevant as an exhaust emission test when assessing the
environmental impact of a vehicle.

The dynamometer has the capability of testing vehicles with equivalent
inertia weights between 5625 1b. and 1750 1b. in 125 1b. increments as
required for MY80 vehicles [Sec. 86.129-80]. METFac has the ability to
test at any weight and: horsepower setting within these limits satisfying
the Federal Register requirements. In addition, they have adopted the
dynamometer calibration procedures published by the Ann Arbor facility.
Aside from using the calibration procedures, METFac also used a special
piece of EOD's equipment to perform coastdowns. This apparatus will pro-
duce 1integrated speed counts, torque counts, and delta time during a
dynamometer coastdown between 55 and 45 mph required in EPA TP-202

(Dynamometer Calibration - Frictional Horsepower). This procedure
enables the user to evaluate a wide range of horsepower values for any
inertia weight within the dynamometer's limits. At such a time when

METFac leaves the Ann Arbor facility, it is suggested that integrators be
purchased to maintain good correlation with EOD. The integrators are not
required by the Federal Register, but they are necessary to perform EPA
TP-202.

Test Procedures

METFac utilizes a soak tent to allow the vehicles to stabilize for 12 to
36 hours prior to emission testing required by Sec. 86.132-78(b). While
located in Ann Arbor, METFac has not set up the tent, they have used
available space inside the Ann Arbor facility. We have no way of
assessing the capabilities of the tent until such a time when the tent is
set up.

When using 50 gallon drums for fuel storage, the temperature at which a
fuel is stored can potentially result in a problem. If the fuel drums
are not maintained below 60°F, a pressure build will result. The higher
storage temperature will also cause separation and loss of the fuel's
"light end" hydrocarbons when the pressurized drum is opened, this in
turn could affect emission test results.

The test fuel, when METFac is "on the road,”" is stored in fifty gallom
drums which will be supplied by a contractor under Federal Register
specifications. METFac intends to use storage and handling procedures
documented in their contractual "Scope of Work" manual. We feel this
document meets Federal Register requirements as long as all test fuel is
treated as if it were for evaporative emission testing, specifically,
fuel to be stored at 50°-60°F prior to testing.



At the time of the audit, METFac's fuel cart was inactive, so METFac used
the Ann Arbor Laboratory's fuel and fuel carts. Before METFac relocates,
they should attempt to minimize the storage temperature and subsequent
possible transfer problems. Part of this could be resolved by drafting
and following a specific fuel transfer procedure which in turn would
reduce the chances of producing fuel influenced test results.

The analyzing equipment the lab uses is the same or better than that uti-
lized by EPA Ann Arbor laboratory. The system hardware performs very
well. When their on-board computer is operational, their facility pro-
duces results comparable to EOD, but the computer exhibited problems
throughout the audit and correlation tests.

First of all, METFac did not use the actual distance for the audit test
due to a malfunction which locked the computer into using the nominal
distance of 7.5 miles for the results. This is a direct violation of the
Federal Register as stated in Sec. 86.142-78(p), "The driving distance
for each of the three phases of the test, calculated from the measured

roll of shaft revolutions." Secondly, the computer was giving erroneous
humidity readings (wet-bulb, dry-bulb) which in turn produced faulty NOx
values. A sling psychrometer was used as a back-up to the computer in

this case. The software problem was apparently repaired and a simulated
cold start test was run on October 23, 1980 to check the validity of the
humidity readings. The test results showed improvement, but the nominal
distance was still wused instead of actual distance. Also in the
October 23rd test, a discrepancy was noticed between the strip chart
analysis [Sec. 86.142-79(i)] and the values produced by the on-board com-
puter. In some cases, the percent error between strip chart and computer
was over fifty percent (NOx in particular). This leads us to believe
that either the strip chart recorder (six channel) was not calibrated
correctly on certain channels, or that once again the computer software
was malfunctioning. The audit test run on September 25 was re-examined
and the same conflict (Soltec recorder versus computer record for ana-
lyzer outputs) was seen. This was a result of lack calibration on the
Soltec recorder. However, it must be stated that the fact that METFac
has independent recordings and readouts enable us to verify the validity
of the computer calculations when malfunctions did occur. The operation
of METFac is not dependent on their on-board computer.

Documentation

For the most part, documentation was complete in the areas that were
examined. But there were areas lacking in sufficient background. The
categories that were deficient concern the void test procedure, calibra-
tions, and an established maintenance schedule. These areas will be
discussed in the following pages.

Void Test Procedures

At this time, METFac has not done enough testing to really show that they
have a void procedure that will effectively invalidate any faulty




emission test. This is critical to the nature of emission testing.
Either a structured test void criteria or a historically established void
test record documents the credibility of a facility's quality control
program.

Calibrations

Until only recently, METFac had never done a calibration on their fuel
cart. A calibration was done with the aid of the Calibration and
Maintenance Group at EPA's Ann Arbor laboratory to correct the malfunc-
tion in the temperature controls and the fuel dispensing volume. Along
with the fuel storage problem, this adds another possible area of error
in previous test results using the METFac fuel cart.

The METFac PDP-CVS had never had a static pressure check at the vehicle
tailpipe connection. Section 86.109-78(b(1)&c(l)) of the Federal
Register states that . . . "Static pressure variations of the tailpipe(s)
of the vehicle shall remain within + 5 inches of water (1.2 kPa) of
static pressure variations measured during a dynamometer driving cycle
with no connection to the tailpipe(s)." This piece of information is a
parameter that should be known to insure that the vehicle is not being
adversely affected during an emission test. We consider this lack of
documentation as a violation of the Federal Register requirement. Also,
there has never been a static pressure check between the mixing point of
the dilution air and at the exhaust sample. This is not a Federal
Register requirement, but this check should be performed and should be
less than 1" H70 pressure below ambient at maximum CVS flowrate to
insure that the filter is operating correctly.

Other than these outstanding areas, all other calibrations are either
performed using EPA published procedures, manufacturer's recommended pro-
cedures, or METFac procedures that are comparable to standard EOD
procedures.

Maintenance

To date, METFac does not have a formalized overall facility equipment
maintenance program. This is vital to the performance of the facility.

A prime example of this shortcoming deals with the dynamometer. Prior to
the installment of the new dynamometer in July, METFac was not imple-
menting their preventative maintenance schedule for their old dynamometer
on a regular basis. Part of the EPA Ann Arbor schedule includes a
monthly greasing of couplings and flywheel clutches to eliminate fric-—
tional impairments. We cannot predict the possible effects on vehicles

tested and thus it enters a possible variable difference in correlation
assessment.

At the moment, an interim schedule is being used while the permanent
maintenance schedule is being drafted and published.



PART I1I

METFac Correlation Report

The Correlation Group first began their efforts at evaluating the cor-
relation between Environmental Protection Agency, Motor Vehicle Emission
Laboratory, Engineering Operations Division (EOD) and METFac in May
1980. We initially planned to use two vehicles. We wanted to have both
a "street" vehicle and a repeatable vehicle with a "baseline" data base
built up for comparison of emission results. METFac personnel arranged
for us to use Emission Control Technology Division's Volvo repeatable
vehicle. This was advantageous because the Volvo not only was a repeat-
able vehicle, but had a four cylinder engine, and used 2250 1b. inertisa
weight. The trend in motor vehicles being toward smaller engines and
lower inertia weight, this is a fairly "typical" vehicle than a larger 6
or 8 cylinder vehicle. The vehicles to be used then were:

1977 Chevrolet Nova 6 cylinder 3500#1IW
1978 Volvo 4 cylinder 2250#1W

METFac had no dyno calibrations for the complete range of inertia weights
contained in their dynamometer. The technicians on METFac had been occu-
pied with facility organization, equipment fixes, and generally tracing
through the facility assorted "bugs," safety hazards and oversights. It
has taken the people working on it three years to resolve most design
errors, oversights, and lack of coherent hardware, software or opera-
tional documentation.

What METFac did was to calibrate the dynamometer for the inertia weights
and horsepower of the vehicles we were going to use in the program.
METFac used the criteria published in the Federal Register to establish
the indicated power absorbtion unit (PAU) load necessary for the specific
inertia weight and actual horsepower of each vehicle to be used.

In the past we have discovered that constant volume sampler (CVS) and
laminar flow element (LFE) calibrations are a possible source of correla-
tion differences just from data handling and curve fit progranm
differences. METFac already uses EOD procedures for data handling of LFE
and CVS calibration data.

We did not try to project possible flow measurement differences in CVS
calibrations, since METFac uses a propane bomb weight injection verifi-
cation technique and EOD prefers the use of critical flow orifices (CFO)
for CVS verification. Because of past experience, we are aware of a one
to two percent difference between these two techniques, when results are
compared on the same CVS., We decided to take a first look at what the
measured emission differences before anticipating problems.

The initial program was planned as a set of six hot tests consisting of

bags 1 and 2 of the Federal Test Procedure(FTP) (hot LA-4s) on METFac,
followed the next day with six hot LA-4s on an EOD dyno and then to
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repeat the sequence for each vehicle. This would provide an A-B, A-B
sequence on two vehicles. This was expected to be a large enough sample
group to give a statistical confidence in any offset observed. We needed
a large enough sampling to be able to discount vehicle and/or ambient
condition shifts by comparing the first A-B sequences, second A-B
sequence and total A-B sequences on each vehicle, if necessary. It was
decided not to rum cold start tests because a valid cold start is much
more variable and time consuming.

Table 2 contains a test results summary for the Nova. Although on the
Nova there was a statistically significant offset on every emission but
hydrocarbon, the Nova vehicle exhibited extreme variability on HC, CO and
gave a NOx mean value percent difference which did not agree at all with
those seen on the Volvo except in sign, as can be seen comparing Tables 2
and 3. We used the same driver for all tests and considered the
vehicle's variability beyond what we would expect from driver influence.
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Complete Labcor evaluations of all the Nova test results are contained in
Attachment A, but because of the excessive variability it was decided not
to continue using the Nova.

The Volvo, however, appeared to give such excellent results (Table 3)
from a repeatability point of view that we felt that we could compare all
tests on EOD against all tests on METFac. The complete Volvo Labcor
results for the first test sequence are contained in Attachment B. The
results on the Volvo seemed to give us a few directions for investigationm.
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First, all the coefficients of variation on METFac sites were comparable
to those on EOD sites, except for humidity and NOx. METFac had a major
humidity level shift from the first set of tests on the Volvo to the
last. The recorded humidity levels shifted from 42 grains/lb. to 25
grains/lb. Since humidity will have a direct effect on NOx (both emis-
sion and calculated result), this could have been the reason for the
larger NOx coefficient of variation on METFac than EOD. Overall METFac
seemed to exhibit good test repeatability, a prime requirement in emis—
sion testing. The fact that METFac had a different dynamometer calibra-
tion procedure, an older model dynamometer ' yand a consistently
lower CO7 and NOx emissions implied that METFac dynamometer loaded the
Volvo less than EOD dynamometers. NOx also exhibited a much larger off-
set than the other emissions. This led us to think that there was an
additional problem with NOx measurement or calculation which was inde-
pendent of any factors which would affect all emissions, i.e. CVS,
dynamometer, or ambient condition influence. Finally, we found that
METFac used nominal distances for each phase of the LA-4. This was a
problem which had to be corrected both to eliminate a possible correla-
tion variable and satisfy a 1978 Federal Register requirement.

After the first set of correlation tests, METFac relocated to an off-site
location in Ypsilanti, Michigan. A member of the Correlation Group
accompanied METFac to rum x-y plots on their dyno to check the power
absorbtion unit load (PAU) versus front roll speed of METFac's dyno and
to observe their soak tent in use. Originally, we had planned to include
their soak tent conditions in the assessment of METIFac as an emission
testing facility. Continual use of the soak tent did not prove practical
throughout the correlation program due to space problems at EOD and pri-
marily, a lack of travel funds for METFac. We were unable to include any
assessment of their "on road" vehicle soak capabilities.

With respect to dyno loading, the emission numbers appeared to indicate a

loading difference. In addition, we also became aware the Clayton dyno
used by METFac operated on different load cell voltages than the new
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Clayton dynos equipped with ARLC. We were unaware of this difference
when we made the x-y plots on METFac and discovered the difference too
late to rerun comparably scaled x-y plots on METFac's dynamometer. This
prevented us from making direct comparisons of x-y plots of METFac PAU
load vs. speed curves against equivalent plots on an EOD dyno.

METFac was considering replacing their dynamometer with a new one and
decided to go ahead after they returned from Ypsilanti. The replacement
consisted of installing a new set of weights and rolls with 125 1b.
increment capability in the old frame and installing automatic road load
control (ARLC). This period was also used to investigate the problem of
not being able to correctly read the dyno rear roll counts to calculate
actual distances traveled.

The new dyno with ARLC made it possible to use EOD's 99 point (33 inertia
weights with 3 horsepower settings per weight) calibration procedures,
TP-202 Dynamometer Calibration - Frictional Horsepower (with EOD's Master
Coastdown timer) and TP-207 Dynamometer Calibration-RLPC Electronics. We
believe that duplicating calibration techniques eliminates a possible
correlation variable. In this case it was necessary to modify TP-20Z and
the computer calculations which accompany it, because METFac's dyno does
not have as large an inertia weight selection capability as EOD and
METFac's trim wheel is 1750 1lbs. as opposed to 1000 lbs. on the EOD. The
reason for the weight differences is space limitations in METFac's test
cell. We do not believe this to be of any major consequence. It was
also necessary for METFac to install a magnetic pick-up on the front roll
to supply EOD's Master Coastdown Timer with a frequency input for front
roll speed. METFac personnel did an outstanding job of learning the new
dyno calibration procedures and overcoming a multitude of minor setbacks
in trying to implement the procedures. Besides the basic problem of
becoming acquainted and competent at performing a new and involved cali-
bration procedure, there were a number of calibration test equipment
trial runs necessary before we were able to come up with a complete dyno
calibration. One thing which was evident was that their dyno does
exhibit a higher frictional horsepower variability than EOD dynos. For a
while it appeared that it could be a result of electrical signal drifts
which seemed to occur between the numerous electronic calibrations per-
formed by METFac personnel. However, the signals seemed to stabilize
when we began to monitor them from day to day. We suspect that when sig-
nal drifts did occur they were the result of equipment power shut downs
in-between calibration checks. Plots of dyno load cell output versus
dyno speed indicated that the ARLC circuit in METFac was not the source
of the variability, as the plots were comparable to the same plots runm on
EOD dynos. However, frictional horsepower calibration printouts con-
tinued to exhibit a larger variability in dyno frictiomal horsepower than
MVEL.

After all the recalibrations, the variabilities showed up consistently
enough, at a few specific inertia weights to indicate that it was the
result of dynamometer hardware, such as rolls, clutch, bearings, or
inertia-weight assemblies; not the electronics. While these variabili-
ties are greater than those in EOD's dynos, they are not large enough or
predictable enough to either noticeably affect the correlation vehicle's

-13-



emissions or to be quantified with diagnostic equipment at our disposal.
We were unable to assess what effect reversing the dyno for fromt wheel
drive vehicles has on the dyno calibration.

During the same period METFac discovered that their CVS PDP pressure
measurement taps were not located as the Federal Register required. In
Sec. 86.119-78(a)(2) the Register states - "pump pressures should be
measured at taps on the pump rather than at the external piping on the
pump inlet and outlet. Pressure taps that are mounted at the top center
and bottom center of the pump drive headplate are exposed to the actual
pump cavity pressures, and therefore, reflect the absolute pressure
differentials.”" With the relocation of the pressure taps a new CVS cali-
bration was needed. EOD prefers to have their LFEs calibrated against an
NBS traceable independent primary such as a critical flow nozzle (CFN).
Calibrating an LFE against a master LFE, which is traceable to NBS, may
not agree exactly with an equivalent calibration using an NBS traceable
CFN. To try and standardize all flow measurements within our lab EOD has
all their LFE's calibrated by the same company using a NBS traceable
CFN. METFac had already had their LFE calibrated by the same company
which EOD uses. METFac's use of the same calibration company in
conjunction with EOD data handling procedures, again, eliminated a pos-
sible correlation variable.

METFac had been supplied with a 30° elbow to use with their LFE because
of physical obstructions prohibiting a straight run into the CVS. The
recommended SAE practice for flow calibrations suggest that there be a
distance of ten diameters between the flow element outlet and the CVS
inlet as a flow straightener section. We found the flow element had
slightly less than 10 diameters length before the 30° elbow, so METFac
personnel modified their CVS piping to allow hooking up the LFE without
using the elbow. METFac personnel continually made every effort to

eliminate any possible correlation difference with EOD and to be tech-
nically correct.

After the CVS recalibration, we began a comparison of the two CVS cali-
bration verification techniques, propane bomb weight versus critical flow
orifice (CFO) injections on both METFac and a EOD site. The reason for
comparison was to try and establish and quantify any possible flow calcu-
lation differences which might be covered up because of the use of the
two different verification techniques employed by EOD and METFac. We ram
propanes for two weeks because of incorrect results due to a calculator
program error. When the calculation problem was resolved we were able to
get an agreement between the two techniques within the expected one to
two percent. Comparison of EOD results against METFac results indicated
the flow calculations on each site to be equivalent.

Finally, while the dyno and CVS calibrations and verifications were
taking place METFac appeared to resolve their humidity control deviations
and rear dyno roll count problems. We did not devote much time to
analyzer curve differences, because METFac uses both gases named at the
EOD Master Naming Station and employs a least squares fit curve genera-
tion programs equivalent to EOD's. 1In fact, METFac repeats all points
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when generating an analyzer curve to verify repeatability, EOD only
repeats the first gas concentration making METFac a little more thorough
than EOD in this respect. We do not consider use of a gas blending
device technically inferior to the use of discrete cylinders, therefore,
we considered EOD and METFac already equivalent in this respect.

After the above mentioned efforts and changes, we began a second correla-
tion program. We chose to continue using the Volvo because of its
exhibited repeatability and it would remain a common ‘''yard stick' between
our first series of tests and the final series following the previously
discussed facility modifications. Because the vehicle seemed to give
extremely stable results at each test site we felt running three hot
tests (consisting of bags one and two of the FTP sequence (hot LA-4) fol-
lowed by three hot tests of only bag one of the FTP sequence (hot 505))
would be a sufficient indicator of each site's measurement capabilities.
Again, we preferred to run a complete set on METFac followed by a set on
a EOD site and concluded with a set on METFac to try and '"window'" any
possible vehicle and/or ambient condition shifts or effects. The two bag
hot LA-4 tests were for comparison with the first correlation tests. The
three additional ome bag hot 505 tests results would be used with the
first bag results of the hot LA-4 tests to enlarge our sample group to
eighteen tests total and increase our statistical confidence in this
final set of correlation tests. Again, the use of hot tests only was
because our main concern is with measurement capabilities, not possible
specific vehicle changes and variabilities. We believe any vehicle is
much more repeatable when warmed up than from cold start to cold start.

For the final set, we tried to choose the most "typical" site from our
lab. By comparing the most recent vehicle crosscheck with sample analy-
sis crosscheck (SAC) reports chose dyno four as the most "typical" in
terms of dyno loading coupled with site analyzer gas naming comparisons.
Choosing a site which appeared in the middle of the EOD "family" of test
sites maximized the probability that would get as valid a comparison of
METFac to the EOD lab as a whole as possible.

Once the tests were run we planned to generate confidence intervals at

the 90% confidence 1level on the emission results. If the intervals
appeared too wide we planned to run more tests to add to our sample group
and hopefully reduce the confidence interval widths. Should any

particular emission appear to have too large an offset we planned to
investigate and use diagnostics to determine the reason. As it turned
out, as can be seen in Table 4, we felt that there was only one emission
with much cause for concern, NOx.
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TABLE &4

Lal CORRELATION SUMMARY PHUCESSELS MUV 2ee J¥B

PrE-NOA/RECALC VIN vC242 . INERTIA WT 2240 ACTUAL P o

LAB nC <o NOK COZ FE nalg HuM Nxb € unL hSL FLUSS

~oa - amwe - con sew e escew —a- crwe oe= ces esess

z

j¢moneee G/ M memmnen > 1 (MPG) (IN=HG) (GRAINS j¢==={(GHAMS ) mnad |

719y .
€Pa 3 MEAN 14017 11473 2,49 391, 21.5 2d.92 3.2]1 0,87
. STANDAND DEV, «02Ub 0,252 .061 1+ 0ol 0.0 3,076 L0l
Caved 1.9 el 2.5 0.1 0.3 0,0 T.12 1,27
EPA-NETFAC ° “EAN 14101 11493 3.23 397, 211 29,01, 100,01 ),.1%
. STanUAvD VLEV. o282 04307 JI11 Se 0.6 0,262 22.477 L1346
Coved 2.5 Jel 9646 lad 2.9 0,83 22.47 vore

OIFFe % -0, 2. M. e =2 0. 13i. 32,

CeVes 1S THE COEFP ICIENY OF VARIATION. (STD. DEV./HMEAN *100).
OlFFsw 15 THE OIFFERENCE UF TRE MEANS AETWEEN THE MFR AND EPA LABS. (MFR-EPAZEPA ®100).

Attachment C contains our complete Labcor results corresponding to
Table 4 Labcor results. The NOx mean value offset between METFac and EOD
was 30% on the hot LA-4 tests and 43% on the hot 505 comparisons. The
calculated statistics on the hot LA-4's indicated that at a 90% confi-
dence level the two sets of tests exhibited at least a 22% NOx offset on
LA-4s and 39%Z minimum offset on the hot 505 tests. All of the other
emission mean values' percent difference site to site were what we would
consider exactly equivalent to EOD's "family" of test sites.

Examination of the results showed that the humidity difference recorded
between METFac and EOD was extremely high and the NOx correction factors
(K;,) were about as much different from EOD NOx correction factors as
the NOx values themselves (Table 4). When the humidity and correction
factors for METFac were investigated they were found to be erroneous.
The test packs showed that the temperature traces for test cell wet and
dry bulb temperatures were completely different from those recorded on
the METFac computer print out.
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TABLE 5

LA CONWELATION SUMMARY PHOCESSEDY OCTY 2+ )98y
M IFALhL=d0 VIN vC2ue . INENTLA wT 2¢Y%0 ACIUAL nP 8,0
LAR ~ nC €0 KUK . CLZ Fr. naxd HUM NAFC  wol nSL TLOSS
-— . - amee == ece mme  en mees  ®m= ewee mee  ese ee= .
Vemoanman SVETERTE ) 31 IMPOL L IN=RG) (GHAINS 1€=aatlHANS bomad ]
ILn)
EPa . P He AN Todd7 10el3 2,69 J9le 2leb 2d4.92 &13.2]1 Q.07
STaNUAnD DEV, eU2US D.232 001 fe U.l 0.0 J.ut6 011 .
CeVe's Bew  de) eS U 0,3 0,0 7,32 ).27 .
.
EPA=RETFAC ° Me AN Tabil 31.v) 257 390, C1o) 29,01 Sl.b6 0,590
. . STANUARD ULV, ol 0e307 oMoy De U Vecs2 11,428 Juus
C.vod 24> Jal 2.9 1.3 2.9 0. 22,96 a.nb
UlFte 4 -V, 2 3. le -2, Ve 2u. e

CoVed 1S THE COEFFICIENT UF VAAIAYIUN. (3TU, DEV./7HEAN *}00).
DIFF.% 1S THE OIFrEnenNCe UF Trk MEANS BETwbtEN THe MFW ANU EPA LABS. (MFR-EPA/EPA *100),

The test cell wet/dry bulb temperature traces proved to be accurate when
checked against a sling psychrometer, and as can be seen in Table 5 the
recalculated values exhibit good correlation. The complete results are
contained in Attachment D. After we recalculated the NOx values and
re-determined 90% confidence intervals, they indicated at most a 7.5% NOx
offset on hot 505 tests. On the hot LA-4 tests we were only 89% confi-
dent that a real difference exists. If there is a difference it would
not be greater than 6.6% at the 90% confidence level.

As Table 5 shows, NOx is still the emission with the largest mean value
offset, but 3% on two bag hot LA-4s and 7% on hot 505 tests are both off-
sets which could be seen between two sites in EOD's "family" of test
sites. NOx is influenced by vehicle loading as is COg, however, the
fact that the humidity levels and correction factors are different, at
present, prevent drawing any conclusions as to how much of the NOx offset
is the result of loading differences between facilities. Because of the
higher CO2 and NOx levels on METFac we suspect that some of the present
offset is due to loading differences. We do not at present have diag-
nostic equipment capable of quantifying this possible loading difference,
but at least a portion of the NOX offset is a result of humidity control
and/or software measurement and calculations problems which can be
eliminated.

At this time we felt that the only "problem" was NOx offset and that the
problem was the result of METFac's computer mis-reading the wet and dry
bulb temperatures. The temperature strip chart recordings indicate that
the wet and dry bulb thermocouples in the test cell were in fact
registering correctly and when these values were used to recalculate the
NOx results much better correlation was achieved as can be seen comparing
Tables 4, 5, and 6. METFac did resolve this humidity recording error.
We verified the fix by running a simulated FTP on the Volvo during an
audit of the facility and compared the results to the correlation program
results in Table 6.
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TABLE 6

LAB CORRELATION SUMMARY PROCESSEDY OCT 244 1980
METFACG1=80 VIN vC242 INERTIA WY 2250 ACTUAL WP B.b
Las N nC CO  KOX €02 FE tan0 HUM  NXFC DL  nSL  TLOSS
|Commmna G/Mlememeans | (MPG) { [N-HG) (GRAINS J€owa (GHAMS ) m=ed |
7L8)
EPA ] MEAN 16187 11473 2009 I9)e 2105 28,92 4).21 0,87
STANDAKD DEV. U204 U.252 J0bi 1o 01 0.0 3.076 .01}
CeVed 1.9 2.1 205 0.1 0.3 0.0 7412 Vo2
EPA-KETFAC ! [} MEAN Telll 11493 2,57 397, 214) 29.01 Sl.H6 0,90
STANDAND DEV. e0282 04307 004 Se 046 0.2642 L)eb28 044
CeVoed 245 Jal 245 led 249 0,83 22,04 4.u6
VIFFe & e 26 3. le =2. 0o 20, 4o
METFAC-COMPUTER CnEC MEAN 10122 12466 2451 379, 22,2 29.20 27.76 0.82
STANDAND DEVe o0 0.0 .0 0. 040 0.0 0.0 0
CovVed 0.0 0,0 0.0 0,0 0.0 0,0 Ue0 0.0
DIFFe & e 6. le =2 3. 1. =36, =b.

CoVed 1S THE COEFFICIEtNT OF VARIATION. (5TU. DEV./MEAN *100), 5
DIFF.a 1S THE DIFFENENCE OF THE MpANS BETWEEN THE MFH AND EPA LABS. (MFR-EVAZEPA *100),

The complete comparison is contained in Attachment E. The results indeed
indicated that the 30% to 40%Z calculation offset on NOx observed was no
longer there. However, humidity control appears to remain a problem and
examination of the test package also indicated variable discrepencies
between strip chart recordings of analyzer outputs and computer record-
ings of analyzer outputs. This was due to lack of calibration on the
strip chart record which has been corrected.

On the final audit test the computer seemed to lock itself into 1975 FTP
calculations. These calculations again used nominal distances traveled
in each portion of the FTP, instead of actual distance calculated from
rear roll revolutions as required by the Federal Register. This is a
problem which can and will be fixed. Throughout this year METFac's com-—
puter and terminal has repeatedly malfunctioned and caused problems. We
consider this and humidity control to be the least dependable aspect of
the facility. The actual computer software is largely undocumented. The
computer hardware has had problems with both program tape reading and
final outputs. The malfunctions appear to be resolved at the time of
this writing and as was stated in the audit section METFac has indepen-
dent recordings and readouts which has enabled us to verify the validity
of the computer calculations whenever a malfunction was suspected.
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LAB

EPA

EPA-METFAC

LAB CORRELATION SUMMARY PROCESSED?! FEB 1]y 1981

TLOSS

---)'

NOVA TESTS VIN 1X27 INERTIA WT 3500 ACTUAL HP 11.2
N " HC CO NOX C02 FE BARO HUM NXFC DBL  HSL
|¢mmomea(/M]mumcnca >| (MPG) (IN=HG) {GRAINS } c===(GRAMS)
/L8)
12 MEAN 00383 3,75 1,26 438. 19.9 28,96 50.32 0,90
STANDARD DEVe 1132 1.206 4110 10 0.5 0,069 4,512 017
CeVeh 29.5 32.2 8.7 f'3 2.5 0.24 8,97 1,85
12 MEAN 0362 2.98 1.23 398 21.9 28.96 50,67 0.90
STANDARD DEVe 42079 24267 4045 S, 0,3 0,305 6.565 ,025
CoVed 57e3 T6el 347 143 1ot 1.05 12.96 2.78
DIFF. ‘5 -5. '21- '30 '9- 10. '0- lo 00

C.Ve® IS THE COEFFICIENY OF VARIATION- (STDe DEV./MEAN ®*100).,
DIEf.% ‘1S THE DIFFERENCE OF THE MEANS BETWEEN THE MFR AND EPA LLABS. (MFR-EPA/EPA *100).

(SISAL VAON TVYNIOI¥NO)
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4 LAB CORRELATION SUMMARY = TEST DATA PHOCESSED? FEB 11 1981

it . LI TPy e T Y LY T Y P ey LT T ¥ TP e

;]
T—-o-----.---.-----c-—-----------—---—o----.—-—---—-—o-----------------------c-----------'---------------o------------.

‘HAB3: EPA VEH?: NOVA TESTS VING 1Xx27 INERTIA WT: 3500 ACTUAL HPS 11,2

N - D D D Dk P D $D DR IR D S D D T P P D D ST N TP P s D T D TP P G WD e P T R W U P Y Y D WS P TP A D D b S B W D D Sy S TP W B P R P WY U TR A O G PN WD e W b W e -

DATE. TESTNO TYPE rC co NOX CO2 FE DRIVER DYNO ODOM IHP  BARO HUM NXFC 0BL HSL  TLOSS

2
’I - - oo cmee meoo -- -——- - - - Soceces cowa - -——- - - -m-e L L ] ocoe L Y
3
3
-

§m5‘08-80 802488 HNT 0,480 4.50 1,08 429, 20.3 34797 DOUS 2531%.0 9.0 28.90 41.02 0.H46
305-08-80 8024846 HNAT 06390 3400 1.20 439. 199 34797 D00S 25280.0 9.0 28.92 5S1.41 0.90
*05-08-80 802489 HNT 04370 3.70 1,16 432, 202 34797 DOOS 25324.0 9.0 28,90 41,02 0.86
fOS'OB-BO 802485 HNT 0,360 3,00 1.21 436, 20.1 34797 DOUS 252d8.0 9.0 28,91 S1.81 0.90
105-08-80 B02486 HOT  0.9570 5420 1.21 435. 19.9 34797 D005 25297.0 9.0 23.90 52,30 0,90
405-08-80 B02487 HOT  0.960 S.40 1415 466 l8e6 34797 DOUS 25306.0 YeU 2B.90 49.29 (.89
95'13-80 802491 HOT  0.270 2470 1.39 440. 19.9 34797 0005 2550840 9s1 29.00 S1.75 0.90
§05-13~80 802492 HOT 0,430 4490 1.38 438, 19.8 34797 DUO0S 255160 9.1 29.00 52.56 0.90
m5-13-80 802493 HNT 046380 4470 136 437. 19¢9 34797 D005 255240 90 29.00 52.56 0,90
05-14=-80 802494 HOT 0,330 3.90 l.41 439, 19.9 34797 D00S 25532.0 9.0 29.03 52,82 0.91
05=-14~80 802495 HNT 0,230 2,00 1e27 4244 207 34797 DO0S 2554140 940 29.03 54,70 0,91
05=14~-80 802490 HOT 04230 2¢00 1434 436, 20,2 34797 D00S 25500,0 9.0 29,00 52,56 0,90
J f€¢=crocn (G/M] ) o=e==>| (MPG) (IN=HG) (GRAINS (<= (GRAMS ) ===> |
/L8)
MEAN " 04383 3.75 1.26 438. 19.9 28,96 50,32 0,90
STANDARD DEV. 1132 1,206 110 10, 0.5 0,069 4.512 .017
COv.i . 29.5 32.2 8.7 2.3 2.5 . 002 9,0 1.9
;
#
‘ BAG DATA
% DATE TESTNO TYPE DVYNO SITE HC 2 3 Cco 4 3 NOX 2 3 coz2 2 3 FE 2 3
105-08-80 802488 HOT 0UOS AU03 0.293 0,660 0.0 2,36 6.43 0.0 1.26 0491 0.0 426, 433, 0. 20.6 19.9 0.0
;05-08-80 802484 HOT 000S av003 0,361 0.423 0,0 2.56 3,41 0,0 1.52 0.89 0.0 438, 44l, 0. 20,0 19,8 0,0
q‘OS-OE!'GO 802‘089 HOT D0O0S AUO3 0.201 0.580 0.0 2002 S.20 0.0 1039 0694 0,0 ‘4280 435, 0. 20.6 1909 0.0
10S5-08=-80 802485 HOT ODOULOS AU03 0,258 0,448 0.0 2,68 3,30 0,0 1,43 1.00 0.0 639, 434, 0. 20,0 20.1 0,0
%05-08-80 802486 HOT DUOS aV03 0,362 0.776 0.0 3.61 6.66 0.0 1.48 0.95 0.0 430, 439, . 20.3 19.6 0.0
105-08-~80 802487 HOT D005 A003 0,308 04799 0.0 3s37 Te26 0.0 1,45 0.87 0.0 428. S01. 0. 2044 17.2 0,0
105-13-80 802491 HOT 000% av03 0.176 0.369 0.0 2403 3,36 0,0 1,64 1.15 0.0 441, 440, 0 19.9 19,9 0,0
;05-13-80 802492 HOT 0005 AU03 0.237 0.611 0.0 2.70 6486 0.0 1,71 1.07 0.0 443, 433, 0. 19.8 19.9 0.0
05~13-80 802493 HOT DO0O0S AUU3 0.258 0,498 0.0 3e43 5495 040 1.64 1,09 0.0 &37. 437, 0s 20.0 19.8 0,0
05=-164-80 802494 HOT DO00S A003 0,152 0.502 0.0 1669 5498 040 1.75 110 0.0 439, 438, 0. 20.0 19,7 0,0
10S=14~80 B02495 HOT D005 4003 0,113 04340 0.0 059 338 0,0 1,56 1.00 0.0 423. 425, 0. 2049 20,6 0,0
:05=14-80 802490 HOT D005 AUO03 0,169 0,287 0.0 183 2423 0.0 1.58 1le12 0.0 43l. 44l. 0. 20,4 19,9 0,0
: (ALL G/MI) t <==(MPG) ===>|
]
i '
4
! MEAN 0,260 0,519 0.0 2¢4]1 5,00 0,0 1,53 1.01 0.0 434, 40l, 0s 20,2 19.7 0.0
: STANDARD DEV, 0,081 0.164 0,0 0,86 1.75 0,0 0.1% 0.10 0.0 7. 19, 0. 0.3 0.8 0,0
CeVeld . 33.7 3.6 0,0 235.5 35.0 0e0 9e2 96 0.0 1S 4e4 0,0 17 4.2 0,0




LAB CORRELATION SUMMARY = TEST DATA PROCESSED? FEB 1ls 1981

~A8: EPA-METFAC VEH! NOVA TESTS VINS 1x27 INERTIA WT: 3500 ACTuAL HPS 11,2

el L AL LI I YL T I L DL L L DT A PTI I PP DAY P L L LI P P LT Y Y e L L D 2 LY B 1 2oyt 2]

DATE TESTNO TyPE NKC co NOX COz FE DRIVER DYNDO ODOM IP  HaARO HUM NXFC DBL HSL TLOSS

[
[

95=-13-80 10101 HOT 0587 4.22 1419 402. 216 34797 0401 0.0 9.] 28.66 51.36 0.90
35=13-80 10102 HOT 0531 4424 1e17 399, 218 34797 0401 0.0 Yol 28,67 56,50 0,92
5-13-80 10103 HNT 04755 7495 1.19 393, 217 34797 U401 0s0 Yol 28,64 59,72 0,93
F5-13-80 10104 HNT 0,554 5422 1,22 395, 219 34797 D401 0,0 Y.l 28,65 5B.99 0,93
35~13=-80 10105 HNT 0.462 4¢3l 1.20 401, 21¢7 34797 D401 0.0 Yol 28.63 56.50 0,92
P5-13-80 10106 HNT 0.358 3.18 1,23 397, 22.0 34797 D401l 0.0 Y.l 28.63 56,50 0,92
IS=16-80 10201 HNT 0,183 0.97 1,20 395, 22¢3 34797 D401 0.0 9ol 29.24 45.99 0,88
35-16-80 10202 HNT 0186 125 1425 412. 2144 34797 D401 0.0 9e¢l ¢9423 46,53 0.88
135=-16~80 10203 HOT 0,151 0.88 1433 393, 22¢% 34797 D401 0.0 9.1 29.23 45.16 0.88
35+16-80 10206 HOT 0,235 1.82 1.2} 396, 22,2 34797 D401 0.0 9.1 29.24 43.49 0.87
35-16-80 10205 HOT 0,190 0.99 1,25 399, 22.1 34797 D401 0.0 9.1 29.23 43.21 0.87
35-)6-60 10206 HOT 0,158 0,72 1,28 399, 22.]1 34797 040} 0.0 Yol 29.21 44,05 0.87
K j¢mmmnan(G/M]) =r=e=>]| (MPG) . (IN=HG) (GRAINS | ¢===(GRAMS) ===>}
. . ’ . /L8)
. H
MEAN " 04362 2498 1,23 398, 219 28.94 S0.,67 0,90
STANDARD DEV. 2079 2,267 ,045 5. 0.3 0,305 6,565 ,025
CeVed STe3 7601 37 103 1le4 1.1 13.0 2.8
DIFF. % -5 -210 -3, -9, 10, . =0, . 1, O
' HAG DATA
-DATE  TESTNO TYPE DYNO SITE HC 2 3 co 2 3 NOX 2 3 coz 2 3 FE 2 3
35-13~-80 10101 HOT D«0) A«40} 0,430 0.732 0.0 257 S5e¢74 0e0 1623 0693 0.0 4l12. 392, 0., 21,2 22.1 0,0
15=13-80 10102 HOT D401 A40) 0.318 0.726.0,0 2.71 5.65 0.0 1632 0489 0.0 411, 387, 0. 2142 223 0.0
)5'13"80 10103 HOT D4Ul A4O0] 0.448 1.040 0.0 46,61 1}1.00 0.0 1035 089 0.0 407, 380, 0. 2143 22.2 0.0
15=13~80 10106 HOT D40l A401 0,365 0.728 0.0 34,34 6496 0.0 1.31 0.96 0.0 403, 388, 0« 21,6 22.2 0,0
iS=13-80 10106 HOT D401 A401 0,173 0.529 0.0 0.98 5421 0eU0 1433 0494 0.0 4&ll. 384, 0. 2le% 2246 0,0
)5=16~-80 10201 HOT D40) A4Ul 0.166 0.199 0,0 0.80 1.13 0.0 1,34 1.08 0.0 400. 390, 0o 22,0 22.6 0,0
15-16-80 10202 HOT 0D%0] A40]l 0,140 0.2¢28 0.0 0¢83 1¢58B 0,0 1e42 1409 0.0 407, 417, 0. 21.6 21.2 0,0
)JS=16-80 10203 HOT D40} aU09 0,119 0.180 0,0 0,60 1.13 0.0 1.45 1.21 0.0 @05, 383, 0., 21.8 23.1 0.0
15-16-80 1020‘0 HOT 0‘001 AloOl 00‘75 04290 0,0 1'55 2.07 0.0 1.33 1.10 000 405, 388, 0. 2107 22.7 0.0
15=16=-80 10205 HOT D40} A40) 0.129 0.246 0.0 0,36 1.57 0.0 1.39 .12 0,0 4&06. 392. 0., 217 22.5 0.0
15-16~80 10206 HOT D401 A40] 0,114 0.199 0,0 0,28 1413 0.0 1,07 1.16 0,0 405, 393, 0s 21,8 22.5 0,0
(ALL G/M1) <==(MPG) w==>}
MEAN 0,235 0,480 0,0 1675 4,11 0.0 1,32 1.02 0.0 406, 391. 0. 2146 223 0.0
STANDARD OEV. 0.124 0292 0.0 1,36 3.16 0.0 0.10 Oe.11 0.0 4e 10, 0 0e3 0,5 0,0
T CeVe® S52.5 60.8 0,0 77.5 77.0 0.0 7e4 1140 0,0 0.9 2¢5 0.0 1.2 2.3 0.0
. OIlFF. % 24 -8 O T« 13. 0

-27. =18, - 0o -}40 2’  0e =6 2 O

& - B . R - Secils s AN . L. ' .'-‘.'_." ety
‘ . .



‘LAB CORRELATION SUMMARY PROCESSED: JUL 22, 1980

METF ACHP=KO VIN vC242 INERTIA WT 2280 ACTUAL HP B.8
L AR M HC co NOx CO¢ FE 8AavO HUM NXFC D#BL HSL  TLOSS
[Cmmmm—— G/Ml=mvmma=s| (MPL) (IN=HG) (GRAINS | €=== (GRAMS) =w==>{
/L)
EPA 12 MEAN 1.047 12.26 2499 399, 21.0 29.04 49,96 0.H49
STANDARD DEVe 0234 04350 0649 2e 041 04053 2.754 ,010
CeVa? 2.2 CeY 23 0,6 0.5 0.13 S.51 l.la
EPA-METFAC 12 MF AN 1e006 11631 .29 376e 2244 29.02 34,01 0.84
STANDANU DEV- a"ldl 0.33” .le 2. 0.‘ 0.065 9.1]3 .030
CeVet led 3.2 Seb6 Oeb Qote D.22 2b-80 3.60
DlFF‘ 6 -ho -Ho '230 LY 6o “0e ‘32. 6o

CeVeR IS THE CNEFF ICIENT OF VARIATIONS (STUe DEV./MEAN ©100).
DIFF.% IS THE NIFFERENCE UF THE MEANS RHETWEEN THE MFR aN) £PA LABS. (MFR-EPA/EPA ©100).

(SISAL OATOA TVYNIOINO)
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1980

A.8

LA CORKELATION SuMMaAry - TEST DaTa PROCESSED: JUL 22+
LAR: EPA VERS METFACHM=10 Vite vCea2 INERTIA WTS 2250 ACTUAL HP?
DATE TESTHNO Tyrt wC Co 1y Cye FE DRIvew Dol 0UDOUM 1P pawp HiJA NXFC DBL HSL  TLOUSS
0S=14=-40 803277 H T 1eUS0 12.A0 2.R7 399, 2140 364797 DUUS 0e0 bel 29,03 43,43 0,87
0S~14=-80 803274 HOT 107U 1cebl 2497 395e 21el 36797 0D0U> 00 6e¢7 27,03 953,05 0.91
05=14-80 B03279 HOT  1eU70 1e50 2.90 “0le 2UeY 34T/ DOUS e He7 29,046 51.62 0,90
05~14-80 B012H0 HOAOT  1.U60 1cehU 2493 39H. 2162 3u197 OGS 0«0 b0e7 29,04 51.62 0,90
05=-16<-40 803741 Ml 1aUbL 2.6 292 39/le 2lel 34797 vulS 0.0 0.7 29,06 4E,62 0.589
0S5-14-4n B0I242 RNT  1.U%0 12.30 3.01 402. U« 34797 DOOS 0.0 6.7 29.04 49,99 0,89
05=~19-80 8032KH3 AT 1aUe0 12ebl 3409 «02. 2liey JGT97 LOUS 00 be7 29000 6H T8 .88
05-19-80 803I2H6 HOT 14030 leoedD 303 39ne Z2lel 364797 NDUOS 0.0 6.7 29.04 SU.c% 0.90
05=19=-80 B03I2HKHS nnt 1aV80 12,10 3,07 397. 21e1 364797 1OOS 0.0 b.7 29,04 S2.46 0,90
05-=19-80 B(032HS HAT  1eU20 1170 2490 4ifte 2140 34797 DUOD 0.0 6ol 29.06 4,94 .49
05=19-80 H032A7 HOT  1e010 Jlenh 3406 39d. 2lel 34797 DHOUS DeN b7 29404 50428 0.90
05-19-80 H8032HH AT 14030 11470 3.uD 4Ule 2leD 3uiv? LOUS 0.0 6.7 29.064 5Z.45 V.90
[Cmmmmam (G/A]) ==ae=>]| (2W6) (Ih=rG) (ONAINS | Cman (GRAMS ) mwa> |
/L)
MEAN 1eUL47 12626 2499 399, 2140 29.04 49,96 (.89
STANDARD DOhv. sUl39 0eB5U J0nY 2e Vel 0,053 2.756 010
CeVet el Ze™ 2ed Veh De% | 0.2 Sed 1.1
846G DATA
DQTE TESTNO TYPF DYNO SITE  wWC 4 3 CcO Z 3 10X 2 3 coe 2 3 FE 2 3
05=14=-80 803277 =OT 1NG0S aL)3 lelle 0ey9yd VU 11,41 13206 0.0 397 185 0.0 386b. «ll. 0e 2147 04 0,0
05S=14~-80 803278 HOT DUOS AVUI 1.133 16009 0.0 12414 12.99 040 4410 lend 040 3H2, 407, O 219 20.6 0,0
05~14-80 803279 ROT DOUS AU03 1,110 1s033 V.Y 11e92 1302 040 «e03 1loettS Qo) 386. &14. Ue 2147 2043 0.0
05~14-80 803280 HOT DU0O5 AUD3 l.142 04993 0.0 11,90 13.05 0.0 408 le87 0.0 3HZ2. 409, O 2lev 2045 0.0
05-16-80 80*?51 HOT DU0S AU03 1.137 VeB%0 0.0 1145 12430 0.0 4406 leH7 0.0 3H3. 410, 0 2ley 2045 0.0
US~14=R0 8032d¢ HOT DL0OS AUl l1.146 1.031 v 11.86 12464 00 4421 190 0.0 3RYe 415, 0 2leb 20.3 0.0
05=19-80 803283 HOT DOUS AVO3 1.12]1 D454 0,0 12,19 13,06 0.0 4,24 1.96 0.0 386, 6l6, 0s 2147 2042 0.0
05"19'80 80328“ 1021 DIVEU 2003 1.09¢ 046910 0.0 1levl 12497 0.0 4420 1096 0.0 3Ru. G4l2. ODe 2les 20e4% 0.0
05-19-80 803285 HOT  Uuud AU003 1.1llno Os96b8 C.0 1l1e73 12447 0.0 4o28 1495 0.0 382, 410, 0 21.9 20.5 0.0
05-19‘80 803286 Hl)l’ 0005 AUU3 lola'_) 009‘42 000 llo“"! ll.dZ 0'0 “olb 1039 0.0 3350 4120 0- 21.7 60.5 0-0
05-]9",0 803287 H()T DOO: A003 l0097 0.936 0.0 llo“l 1201‘6 O-U ‘0.22 lcgu 0.() 3’35. ‘0100 00 21.5 20.5 0-0
05-19-40 03288 HOT DUOS AV03 14111 Oe%40 0.0 11,39 11,93 0.0 4422 197 0.0 386. 416, 0s 2148 20.3 0.0
. taLl G/MI) | Cme (MPG) wm=>}
ME AN 1119 0983 0.0 1l1ebl 124065 0.0 4415 1491 0.0 3KhS. 412, Oe 2148 20.4 0.0
STANDARD DEV. U017 04033 0.0 0.20 Detens 0.0 010 O 0% 0.0 2ae 3. 0. 0.1 0.1 0.0
C.V.% 1.5 3w 0.0 22 3.8 Ned 2.3 2e7 0.0 Naeb 0.7 0.0 0.5 0.6 0.0



LAd COMRELATIOUN SUMMARY = TEST DATA PROCESSED: JUL 22+ 1980
LAS: EPA<METFAC VEHT METFACHP=Hu vin: vCa242 INERTIA WTs 2250 ACTUAL HP: B.8
DATE TESTHO TYPE R 0 Hox  Cul FE ORIVER DYHNO  ODOM IHP  raRO HUM NXFC DdL HSL TLOSS
05-15-80 2010]) HOT 04989 11ehI 2oy Yy Z2e6 3I6T97T DAMU] Ve  Teb 29,09 4460 0.58
05=-15=-840 20107 HOT U009 11079 Z2e9d 377, 2243 34l97 DAOL Uel TobH 29.0H8 42,36 0.87
05=-15=-80 ¢0101} HOT  0De998 11eb67 2.60 $/ne 2269 dal9] Huu] 0e0 145 24,08 40,94 0.86
05~=19=80 20106 HOT  0.978 11463 Zated 3724 225 36797 Do) De0 7.5 29.08 «l.51 0.486
05~15-8n c010% v lTeiln 1ledy 2,06 376, 223 36791 OO Ve0 T 29.08 43,21 0.87
05=15=H0 ¢0106 AOT 0eY9D 11659 2,45 379, 222 36197 DeY] 0.0 TeH 2Y9.08 43,49 0.87
05=-20-40 20201 HOT 04993 llell 2el2 313. 2265 30797 Du} Ue0 1.9 25.97 25.09 0.81
05=-20-R0 202072 H T LU0 1Ue9T 2ol 37A, 2244 36791 N4y 0.0 Te5 2He97 25.90 0.R]
05=20-80 20203 (IR 1eUrD 1ue9l 2elD 375 2263 34197 uai] 0.0 7.5 28.95 25.90 0.81
05=~20=-80 20206 [21ak ) 1.019 1UBY 2,20 31S5. ¢2¢5 36797 Daun} 0.0 TeS 28496 25.09 0.4]
05=20=-0 20205 HNT 1eUro 114606 2420 3706 2204 30797 (a0} Gel Teb 28495 25425 01.8]
05-20-80 202ub6 T 1eU3Y 10695 262) 37/0e 224 34797 D4Y] 0.0 TeS 2HeY4 2477 0B
e (G/F])=wee=>t (MPG) (Iti-HG)Y (GI+AINS | Coea{GRAMS) ==as |
/LH)
ME AN 14006 1131 2429 3764 2246 29.02 34.01 0.86
STANDARD DFV. «1R1 D388 L1234 2. L.l 0.065 9.113 ,030
CeVed les 3¢2 SeH 0eb Vo6 0,2 26e8 3.6
DIFF- % -l o '8. -P.JO -6 He ~e '32. ’6.
BAG DATA
DATE TESTNO TYPF DYNO SITE  w=C 2 3 co Z 3 NOX 2 3 coz2 2 3 FE 2 3
05‘)5‘80 20101 HOT Jeu}l LwUl 1.051 06924 0LV 11e34 1189 040 3e23 1643 040 366. 282. 0. 2248 2240 0.0
05-15-80 20102 HOT  D4D] A40]l 1.053 0¢9A7 0.0 11639 1220 0.0 3.44 1.50 0.0 369, 384, Oe 2247 219 0.0
05-15=80 20103 HOT Vaul A401 1.093 06945 (.0 1131 12.01 00 340 1467 0.0 368. 342, Oe 227 2240 0.0
05=15-80 20104 HOT Dsul A401 1.036 06927 0.0 11.2% 1198 0,0 3,46 1,44 0.0 368, 3758, 0. 22.7 22.3 0.0
05-15=-8B0 20105 nOT  Du0] A4l l.Goen 06971 0.0 1129 1190 0.0 3463 1.52 0.0 368, 384, 0e 22.7 219 0.0
05-15=80 20lub HOT Ds0) A6O] 1.074 069273 0.0 1114 11690 0,0 3423 1e50 0.0 371s 335, Q0. 22.0 21.8 0.0
05=-20-80 20201 HOT Doyl A4Q] 1.0073 0iv47 Uov 10.57 11462 0.0 2.98 1.33 0.0 3065, 380. 0. 22.9 22.1 0.0
05=-20-80 20202 HOT Del 8401 1.042 0651 0.0 10665 1120 040 3.0Y 1634 0.0 366, 3846, Oe 2209 ¢1.9 0.0
05=~20=-80 20203 HAOT D&l 440} 1.U009 Uevde 0.0 1073 11407 040 3,04 1634 0.0 366. 391, De 2209 216 0.0
05-20-80 20206 AHOT eyl 4«0l 1.095 065586 0.U 1070 11.07 0.U 3.07 1.39 0.0 367. 382. 0. 22.9 22.1 0.0
05-20-80 20205 HOT Ds0l 4401 1.051 100! vev 1070 llesb 0.0 3400 lewl 0.0 367, 384, Ve 22.9 22.0 0.0
05=-20-80 20206 nOT franl 2401 1.073 14003 0.v 10.0 11.23 0.0 3.11 1.34 0.0 368, 383, De 228 22.0 0.0
(atL GsMl) | <== (FP)===>{
ME aN 1.0%4 06562 0.V 10-97 l11.02 0.0 30?1 1e42 0.0 367. 383, 0. 22,8 22.0 0.0
STANDARD DEV. 0.013 046029 C.u 033 0.41 0.0 0.18 007 0.0 2e 3. 0. 0.1 0.2 0.0
CeVed 13 3.0 Del 3.0 3¢5 0.0 5.6 4.7 0.0 0.4 0.9 0.0 0.5 0.8 0.0
DIFF. % =D ~Ze Ue -7 -Ho e *23e -26. e -5 7. 0. Se 80_ O



CoVe® IS THF COFFFICIENT OF VARTIATIONG(STHe DEV/HMEAN <100),
DIFFe % 1S THE DIFFEMEMCE OF Trt MEANS HEITWNEEN THE MFR AND EPA LAB. (MFR=-EPAZEPA ©100).
NOTE: THE COMHENTS PENTIHENT TU THESE TESTS ARE LOCATED IN THE LAST TABLE OF TnIS APPENDIX.



LAY CURKELATIUN SUMMARY = COMMENTS

METFACHP=h( VIH VC2u? INERTIA wT 2250 ACTUAL mP R.H
803277 FIRST HOT START=Dvun = Wb TFAC CORMELATION Tt T
803278 SECOND HOT Stawi=uyiio 5 METFAC CURSELATIUN
803279 THIKD HOT START=NYND & METFAC COPReLATION
803240 FOURTH HOT STAKT=DYNU % METFAC CONRELATIUN
803741 FIFTH HNT STarT=DYNGD S METFAC CORNoLATINON
803282 SIXTH HOT START=0YNO & dETFAC COWRtLATION
803243 2ND SET-1ST ROT STawT-DYNU & “ETFAC CORR
803286 2ND SET=2MD tul START=DYNO S “ETFAC CORR
803245 2ND SFT=39) RUT STawT=DYNO S v£fFaC COxR
803246 2ND SET=4Tr HOT START =0YNO 5 “ETFAC COXR
803287 2ND SET=5TH HOT START=DYNO S wmETFEC COWR

803238 2ND SET=oTr AOT STakT OYNO 5 METF&C CURR



LA CORRELATION SUMMaRY PRUCESSED®

NUV 2«4 1YBu

- T P D D D D L e e P D S D A S e Y AT R R P P e P D O D R A R WD G T AR WP W G DGR G TR SR TS R W G W W P OV e =k OB W D R e

VIN vCga2 INERTIA WT 22%0 ACTUAL HP  HeR

- D D D A G T s T -y D RGP AR D D D D D R M D P D P D D P G D D R D P D D e > ap w ® -

PRE-NOX/RECALC

LAHR N

EPa 3 MEAN
STANDARD DEVe
CeVed

EPA=-METFAC 6 e AN
STANDARD DEVe
CeVed
VifFe »

CeVer IS THE COEFFICIENT OF VARIATION. (STOD.

HC co NOX  COZ FE HaRO HUM NXFC

| ¢m=memaj/M]mmmaac=y | (MPG) (IN=-HG) (GRAINS
/1.R)
1el17 11473 2,49 39). 21.5 28.92 43.21 0.87
« 0208 0.2%2 061 1. 0s1 0.0 3.076 L0011
1.9 2ol 245 0,1 0.3 0,0 7.12 1.27

1,111 11493 3.23 397. 21.1 29.01 100,01 1.1%

«0282 0.367 o311 Se 06 0242 224477 o134
2S5 el 9eb 1o 269 0,83 22,47 neve
=0 Ce 30. 1. “2e (1 131. 32,

DEV./MEAN ©100).

OIFF.% 1S THE DIFFERENCE UF THE MEANS BETWEEN THE MFR AND EPA LABS. (MFR-EPA/ZEPA ©100).,

oL HSL TLOSS

| Com= (GRAMS ) ==e> |

(NOIIVINOTIVOEY XON-Td¥d y-VT IOH L3S Pug)

0 INIWHOVLILV



T R

LAB CORKELATION SumMary = TEST paTa

VIN: vC242

INERTIA WwT:

PHOCESSEOS‘NUV cay 1980

ry4-1( ACTuAlL HF: 8.8

(e 0 > D D - D D P S D D e D P L W = P R D D D G B B P = D D P D D TS WD WD D R S D G D P W S Gp WD GRS D Gh GD U 4D Gn P D T D S e TS G wn U D W W - -

L AB: EPA VEH?! PRE-NOX/RECALC
DATE ~ TESTNO  TYPE nC €O NOX C02 FE DWRIVER
19=30-80 606224 HAT 1.140 12.00 2.46 391, 2le4 34797
J9=30-50 806225 HOT 1,100 11,70 2.56 391, 215 34797
9-30-80 806226 HNT 14110 11.50 2.48 390. 21.5 34797
|€¢mmormaa (/M) mmaear| (MPG)
MEAN 1117 11473 2,49 391, 21.5
STANDARD DEV. «0208 04252 o061 1o 0ol
c.v.t 109 2.1 2.5 0.1 0.3
DATE  TESTNO TYPE DYNO SITE (. 2 3 co
D9-30-80 806224 HOT 0004 A0U2 1.223 1.071 0,0 11.61
19-30-80 806225 HOT D004 A002 lel74 14033 0.0 11.21
h9=-30~80 H06226 HOT 0004 AU02 1.143 1.075 0.0 11,07
MEAN 1.‘80 10000 0.0 11083
STANDARD DEV. 0.040 0.023 0.0 0.17
C.v.% 3.4 2.2 o.o l.s

DYNO ODOM IHP  B»oRO HuM NXFC
DV04 9445.,0 6.9 28,92 41,65 0,86
D004 9460,0 6.9 28.92 46,75 0.48
D004 9475.0 6.9 28.92 41.22 0.86
(IN=HG) (GRAINS
/LR)
28,92 43,21 v.B7
Ue0 3,076 ,011
0.0 7¢1 13
BaG DATA
e 3 NOX 2 3 co2 2
12.58 040 3436 1.59 0.0 370. 410,
12.23 0.0 354 leb4 040 373. «08.
11.86 04,0 3.43 1.60 0.0 371, 407.
taLt G/MD)
12.22 0.0 3444 1461 0.0 371, 408,
0036 0.0 0009 GeU3 0.0 2e 2e

CeVes IS THE COEFFICIENT OF VARIATIONG(STDe. DEV./:EaN 2100),

OIFF. % IS THE DIFFERENCE UF THE MEANS BETWEEN THE MFR AND EPA LAB.
NOTE: THE COMMENTS PERTINENT TO THESE TESTS ARE LOCATEOD IN THE LAST

(MFR=EPA/EPA ©100),

LBL

HSL

TLUSS

| ¢mmm (GRAMS) ===> |

3 Ff 2 3
Ue 22.7 2045 0,0
De 225 2046 (a0
0. 22.6 20.7 0.0

) Q= (MPi}) ma=> )

0. 22.6 20.6 0.0
0s 0.1 0.1 U,0
0s0 0.4 0.5 0,0

TABLE OF THIS APPENULIA.



Lar CORRELATION SUMMARY =~ TEST DATA PROCESSED: NOV cuy
;LAB: EPA=METFAC VEH: PRE~NOX/RECALC VIN: VvC242 INERTIA wWTs 2250 ACTuaL HP3
i—-‘----------------w------—------—-----------—-—- ------- P T e L L L L T T P Y L L Y LT L P LD L 2 L L 2 Y
i DATE TESTNO TYPE HC co NOX CO2 FE DRIVEF DYNO ODOM IHP  BARO HUM NXFC O8L HSL  TLGSS
9-26-80 20301 HOT  lel64 12436 2.8Y 400, 20.0 34797 0401 - 00 7,0 29,23 76,57 1,00
- 9=26-80 20302 HNT 14096 12422 2.92 403, 2049 34797 D401 0.0 7.0 29,23 70,66 0,98
%9‘20'50 20303 HOT 16107 12409 3433 400, 211 34797 0401 0e0 740 29623 109.50 1.19
718=02-80 20401 HNT 14119 1191 3.25 392. 215 34797 0401 040 7.0 28,78 107.84 1,18
i8-02-80 20402 HOT 14095 11455 3.28 39l. 21.6 34797 D401 0,0 7.0 28479 109.72 1.19
|C(mmmaac(G/M]) =mm=e>| (MPG) ({IN=HG) (GRAINS |€ome (GRAMS ) »==>
/L%S)
ME AN lelll 11,93 3,23 397, 21.1 29.01 100,01 1,15
STANDARD DEV,. «0282 0.367 L311 Ss 0.6 0s2642 22,477 o134
CeVed 2.5 3.1 9.6 1.3 2e9 el 22.5 117
DIFF. % =0 - 30. lo' ‘20 O 1310 32
i
i BaG DATA
. DaTE TESTWO TYPE DYNO SITE ~C el 3 co 4 3 #HOX é 3 o2 Zl 3 FF¥ 2 3
i - e oo e - en " e o - ap " - e . - . . e - ay o e - - - - - - - e ap - - - - - - - - an - -
E 9-26=-80 20301 HOT D40l 84U0) 1,280 1.050 0.0 11.85 1283 0.0 410 176 0.0 383, 417, 0 2leY 20.2 0.0
' g=2b6=30 20302 HNT 040]1 A401 1.184 1,015 0,0 11,69 12.70 0,0 4419 1.75 0.0 384, 420, O 214 20.0 0,0
| 9-26-80 20303 HOT D4ul 4401 l.1¢6 1.034 0.0 1158 1256 040 4416 2.56 0.0 378, 421, Qe 2242 200 VL0
10-02-80 2040] HOT D40l A40] 1.124 1.115 0.0 11642 1237 0.0 4e6]1 199 0.0 J371. 412, Os 22.0 20e% 0.0
10=-02«80 206402 HOT D&UL A«U1l 1.124 1.069 0,0 11418 11689 040 4e57 2,07 040 370, «ll. 0, 22.7 20.5 0,0
'10=02=-50 20403 HOT 0401 A401 1,129 1.047 0.0 1lell 11le74 0.0 5430 227 0.0 377. 407, O 2243 20.7 0.0
(ALL G/mI) {c==(MPG) mm=> |
MEAN 1.171 1.056 0,0 11,47 12435 0.0 4,50 2.07 0.0 377. «l5, 0s 2243 2043 0,0
STANDARD DEV. 0,06l 0,034 0,0 0429 [Py [/ ] 0s08 0431 0.0 (7Y 6o Ve Dets 0.3 0.0
C.V.% 5.2 3.-’ 000 2.5 306 0.0 1006 15.1 0.0 lcs 1.3 000 106 l". 000
DIFF. % -1l. -0 0. 2. l. (108 3l. 28, O Ze -9 0. =2 ~le Ve

CeVve® IS THE COEFFICIENT OF VARIATIONG(STDe DEVe/A4EAN ©100) .

(MFR=-EPA/EPA ©100).
TABLE OF THIS APPENDIX.

.DIFFe % 1S THE DIFFERENCE OF THE MEANS BETWEEN THE MFR AND EPA LAB.
NOTE: THE COMMENTS PERTINENT TO THESE TESTS ARE LOCATED IN THE LAST

A’.



806224
806225
806226

METFAC
METFAC
METFAC
METFAC
METFAC
METFAC

CONRELATION
CORRELATION
CORKELATION
CORRELAT]ION
CORKELATION
COKRELAT]ION

v

Lo --n-ng\;“-

USING
JSING
USING
USING
USING
USING

LAY CORRELATION SUMMARY = COMMENTS

D - - P - e comwoocwese

PRE-NOX/RECALC

VIN VCzag

INERTIA WT 2250

ACTUA!L

P

R.A

vOoLVvO
voLvo
voLvo
VOLVO
voLvo
voLvo

REPCA
REPCa
REPCA
REPCA
REPCA

TEST #le FIRSY
TEST ®2s FIRST
TEST #3s FIRST
TEST #1+SECUNV
TEST 42+SECOND

SET
SET
SET
SET
SET

REPCA== TEST #3+SECOND SET

-

020301
020302
020303
070401
020402
020403

;s

s EARR e
I L e Rk

....... [ XL AV
. 3

PP




J

o AW ER 0 8 T A L AT A fe =
(V) v 7

= g ERT ARl ¥}

[

H

LaB

EPA

EPA=METFAC

LU WURRCLAI LUN SUMMAKY PROCESSED?: NOV 244 198y

- D D D M D D AP D P D D D W D A A T Gy OF D D A G AP D T AP YD e R S D D D P s s D T S S P D G e e e S D GRS b T P WD s S P R W .

PRE=-NOX/RECALC

VIN VC242 INERTIA w¥ 22590 ACTUAL ~F H.H
N HC CU  KOR CO? FE BaRO HUM  NAFC DbBL  HSL  TLUSS
|<mmmeme3/ M memmme=>] (MPG) (IN=HG) (GRAINS ) Cmem (GRAMS ) cma> |
/1)
6 ME AN

1,182 1128 3,43 370s 2247 2H.92 41403 0,86
STANDAKRD DEV. «U293 0.211 .06l e 04l 0.034 3,147 ,011

CeVed 2.9 1.9 1.8 0.5 0.5 D.12 7.07 1,29

12 MEAN 1147 11443 4,90 376, 22,3 29.0]1 112.58 1,23

STANDARD DEV. « 0497 0,258 .614 Ge 043 04239 21905 1406
CoeVe® 443 2e¢3 125 142 142 0483 19446 vcne
DIFF. % -3, le 43, 24 -2 Oo 174, 43,

CoVed IS THE COEFFICIENT OF VARIATION. (STD. DEV./MEAN ®100).

DIFF.6 1S THE OIFFERENCE OF THE MEANS BETWEEN THE MFR AN EPA LABS,

(MFR-EPA/ZEPA ©}00),

(NOIIVINDTVOEY XON-Tdd sG0¢ IOH 1dS PUuz)




T ]

R R L

. - U

LAB CORKELATION SUMMARY =~ TEST DATA PKROCESSED: riOV 24y 1l9HO

L e L P T PR P P T Y T
- " D D R s D R D B S D TP D U e S D R R WD P TV G D e W YD P D WD e D S D T D M D S A AP S R D S G P b T D S AR en G D D R D W R W D P G e R P Y R o e W e S -

LaB: EPA VEH: PRE~NOX/RECALC VIN: vC24e2 INERTIA WT: 2250 ACTUAL HP: 8,8

- - T " W TP D TR e D P S D R D Y e D e e W - - - P D S e G Gy P D D AP R e Y D D . e @ gD D D W

DATE TESTNO TyPrt HC COA NUX CO? FE DRIVEK DYNU 0DO™ IHP Bak0 HUM NXFC DBL HSL TLOSS

09=-30-80 806224~1 bBH 1.223 1le6]l 3436 370, 22.7 34797 DOVa 9445.,0 6.9 28.92 41.65 0.86
UI=3U=80 806225-]1 833 1,174 11.2) Je56 373, 2245 34797 D004 9460.0 6.9 28.92 46,75 0.88
09=30-80 d06226=1 BBY 1,163 11,07 343 371, 22.6 34797 D004 9475.,0 6.9 28.92 41.22 V.86
0y=3U-80 806227-1 BRI 1161 1119 3.63 370. 22.7 34797 D004 9490.0 6.9 28.92 39.96 0.85
09=30-80 b06228~-]1 VBB 1.186 11.16 340 370 22.7 34797 0004 950040 6.9 28.92 37.89 0.85
09=30=-80 b0622Y-1 BRB 1.200 11464 Jo41 307, 228 364797 D004 9510.0 0.9 28.92 38./1 0.85

. j<¢oercee (G/M] ) =w===>]| (MPG) (IN=HG) (GRAINS | ¢o=e (GHaMS) mm=> |
7114} ’
MEAN lelts2 11428 3.43 370, 22.7 28,92 41,03 0.86
STANDARD DEV. «0293 0,211 061 2. 0.1 0034 3,147 ,011
CeVed 2.5 1.9 le8 0,5 0.5 0.1 Te7 1.3



At EPA-M

DaTE T

Gezb=K50

J=26=80
9=26-80
i9=26-50
Y=20-80
9=b=H80
du=-62=-80
10~02-80
10=02-50
10=-02-60
ig=02~-80
$0=02=860

MEAN

STANDARD OEV.

CoVed

ETFAC

ESTNO

20301-1
20302~1
20303-1
203v4=]
20305~}
20306-]
20401~1
20402~1
20403-~1
20404-]
20405=~]

20406~1

TYPE

ST 1e]
8913
8ad
818
BAy
BRH
B3y
L]
BAe
BRH
BRy
BAY

HC

LaB CORRELATIUN SUMMAPY « TEST Dafrs PROCESSED? MOV 24y LYBU
VEH? PRE=-NOX/RECALC VIN: VC242 INERTIA Wie 2250 ACTUAL HPS 8.8
CcO NOX CO¢2 FE DRIVER DYNO 0ODOM IHP  HaAROD Hp NXFC DBL nst TLOSS
1.2RU0 11,85 4,10 383, 21.9 34797 D40l 0.0 740 29.23 74,57 1.00
lelBa 11.69 4,19 384, 2148 34797 0401 060 7.0 29.23 70.66 0.98
16186 11.58 “.16 378, 22.2 34797 D401 0e0 740 29423 1UY.50 14,19
14102 1157 6,10 377, 2242 34797 D401 0e0 740 29423 145.64 1.50
ledUd 11442 6,87 375, 22.4 36797 D501 0.0 7.0 29.23 110,76 1.20
1e10Y 11476 G.84 371, 2246 36797 0401 0e0 74l 29423 110476 1,20
1,126 11.42 4,6) 371, 22.6 36757 D401 0e0 7o0 29.78 1ND7.864 |,18
1.126 11018 4,57 370. 2247 34797 0401 0.0 7.0 28.79 109,72 1.19
1el29 11all 5.36 377, 2243 34797 D401 0eU 74U 28479 127.79 1443
1.138 11,17 S5.41 378, 22.2 34797 D401 060 7.0 28.78 127,91 1.33
lolU 114164 5,38 374, 22.4 306797 D401 060 740 28479 127.91 1.33
16137 11626 5.23 375. 22.4% 34797 0401 0e0 Te0 28479 127491 1433
|€eemane ((j/M])wma==>| (MP() (IN=HG) {GRAINS | ¢mee (GROMS) =me> |
/L) '

lela? 11,43 4,90 376, 22.3 29.01 112.58 1.23
e 0497 04258 +6l4 G 03 06239 21.905 .146

“e3 2.3 12,5 1.2 1.2 0,6 195 11.9

-30 Xo “30 2. ’ao [/ 17“0 43,

DIFF.

%



806224
806225

806226

806227
806228
806229

METFAC
METFAC
METFAC
METFAC
METFAC
METFAC
METFAC
METFAC
METFAC
METFAC
METFAC
METFAC

LAaB COKRRELATION SUMMARY = COMME 4TS

VIN VC242

Pre=NOX/RECALC

METFAC HC=98¢5 NOX=~6Z247 CO=447.0 CO2~9944.,6 (PP4)

METFAC HC=99.0 NOX=67.9 CO=443.0 CU2=9897.,5 (PP*)

METFBC HC=-101.3 NOX=6647 CO-466.5 C02~9808,3

COHRRELATION
CORRELATION
CORRELATION
CORRELATION
CORRELATION
CORKRELATION
CORRELATION
CORRELATION
CORRELATIUN
CORRELATION
CORRELATION
CORRELAT]ION

BAG CROSS~CHECK OUN

S ING
S ING
USING
US TG
USING
USING
USING
USING
USING
uSIno
USING
USING
A002

VOLVO
vOLVO
VoLvO
VOLVO
voLvo
vOoLvo
vOLVO
VOLVO
voLvoO
vuLvoO
vOoLVvO
VOLVO

NUX=119.77 PPMs C02=1.217 %

KEPCA
PEPCA
wEPCA
KEPCA
REPCA
KEPCA
REPCA
REPCA

TEST
TEST
TEST
TEST
TEST

TESTsb,

t#le FIRST
n2e FINRST
#3s FIPST
#4e FIRST
AS5e¢ FIPST

(PPM)

SET
SET
SeT
SET
SET

FIRST SET

TEST aleSECUNU SET
TEST #2eSECOND SET
REPCA== TEST #3.SECOND SET
NEPCA == TEST n4«SECOND
REPCA == TEST #S+SECOND
RPEPCA == TEST #6+SECOND
AC=151.83 PPM, CO=576,5 PPM

SET
SET
SET

INERTIA wT 2250

020301
020302
020303
020306
020305
020305
020401
020402
020403
020404
020405
020406
020406
020406

ACTUAL HP 8.8



LAS CORKFELATION SUMMARY PROCESSED: OCT 17+ 1980

e TFACOLL =40 VIN vC2u62 INERTIA WY 2250 ACTUAL P H.8
LAR N +C co NOX CO02 FE #HarO HUM NXFC wbl HSL  TLOSS
(R atadole it G/M] e > (MPG) (IN~-r0G) (GRAINS |€o=a (GRAMS) ===>|
/LH)
EPA 3 ME AN 1117 Jle?73 2449 391s 21eY 28.92 43.21 0.87
STANDanD DEV, 0208 04252 4001 le. Vel 0.0 3.076 L0111
CeVe's 1.9 el 2e¢5 0el 0.3 0.0 Tel2 1.27
EPA-METFAC ) Me AN lelll 11a93 2457 397. CZlel 29401 SleB4 0,90
STANDARD DEV, U282 0.367 J00G Se Oeb 0a242 11.428 044
CeVet 2ed 3¢l 265 1e3 249 083 22.04 4,86
DIFF e % =Ue r- de l. -2 Ue 2V “e

CeVes IS THE COEFFICIENT OF vanlATION. (STD. DEV./MEAN 2100).
DIFFe% IS THE DIFFERENCE UF THE MEANS BETWEEN THE MFR AND EPA LABS. (MFR=-EPA/ZEPA ©100),

(NOIIVINDTIVOdY XON 1S0d ¥-V1 ILOH I3S Pug)

G LINIWHOVILV



Lars COrkELATION SuMMARY - TEST DATa PROCESSED: OCT 17+ 1980

- . - - - - - - - - - - even e ee an s
B e T R e T L L T T Y Y L L P A T P PR T Y Y L R L L2 P L P T P P P Y S L L L L 2 . 2 L L X3

LAB: EPS . Cven: SETraCGleny VINS v(egae?2 INERTIA wT: 2250 ACTuaL HP: 8.8

- - - - S D P W s DD W D - - - - - - - - B -y - = o - s - - - - — - " - - G W W

DATE TESTNG Ty nC Lo NOK. Cuz FE DRIver DYNO  0ODUM InP  BARO HUM NAFC DBL Hot  TLOSS

09~30~-80 806224 ROT 1edeU 1200 2e46 391s 2let 34TY7 NUUG  9H4665,0 0eY 2892 41.695 0,06
09-30~-a0 80622 AT L elUU L11e70 256 391le 2169 36797 DOUs Y660.0 0.9 Z8.92 46,75 0.58
09=-30~80 H062¢76 HOT . 1ellU 11e50 2448 390, 219 3497 DUUW 9GT15.(0) ©0e9 2Be9¢ Gle2l flebb

jCmmmmmn (/] ) memme>] (MPy) (Iri=rG) (GHAINS | Coaem (GRAMS) mm=> |
/L3)
MEAN | Tall/l J11e73 2.69 191, dl;b 28,92 43.2)1 0,87
STANDAHD DEV- «VZVD Ve .Ohl lo ‘u-l - Va0 3!076 .011
CeVe® lev 2el 25 0.l 03 0.0 7.1 1.3
846G DATA
DATE TE$?NO JYPE DYND SITE  wC 4 3 CO Z 3 NOX 2 3 -coz 2 3 FE 2 3
09-30-80 B0&224 HUT DUV AVOZ o223 16071 0.9 1.4l 12.58 (V7] 3636 1e59 0,40 370, 6410, Oe 2207 2045 0.0
09=-30~-80 B06225 HOT DUUs AVD2 1.1/4 16033 0.0 11621 12¢¢3 060 3454 le64 0.0 373, 408, 0o 22e¢5 2046 0.0
09"30‘808062£6 Hul VUUe AUUZ Llelv3 16079 00 11.07 11.d0 0.0 343 1e60 04V 371. 407, De 22eb 207 0.0
taLL Gr/mI) | €om(MPO) ===>|
MEAN : lelBU 16060 Oe0 11423 12.¢2 040 3444 letbl 0.0 371. 408, 0o 2246 206 0.0
STANDARD ULEV. 0040 0e023 VWU Oel7 0436 0.0 0.0v¥ 0403 0.0 Ce Ce 0. 0.1 0.} 0.0
CeVe$ ’ K 242 Vel leS “2e9 - 0.0 246 l.6 0.0 Ot Oete .0 Oo 0.5 0.0

CeVe® IS THE CUEFFLICIENT OF VARIATION.(STU. DEV.s/MEAN #100), .
OIFFe % IS THE DIFFERENCE UF THE MEANS bE(WEEN THE MFr ANU EPA LAB. (MFR-EPA/EPA ©]100).
NOTE: THE COMMENTS PERTINENT TU THESE TESTS ARE LUCATED IN THE LAST TABLE OF THIS APPENDIX,



el T e B ST

LAB: EPA=METFAC

DATE TESTNO Typ
Y=26=-80 20301 hot
9=26-b0 20302 noT
Q=26-60 20303 " nHOT

10-02~-80 20401 0¥
10-02-50 20402 HOT
10-02-d0 20403 hOoTt
MEAN
STANDAD DEV,
CoVo'b
DIFF. &

DATE TESTNO TYPE
9-26=-80 20301 HOT
9=26-80 20302 HUT
9=26-80 20303 ruT
10-02=-80 206401 nOT
10=-02=-80 20402 nOT
10=-02=80 20403 nuT

ME AN

STANDARD UEV,.
C.Vo%

DIFF. &

CeVe® IS THE COEFFICIENT OF vARIATIONG.(STU,
6 IS

LIFF.

ver:

£ nC

(M¥)

lelb .36
leU9b 12422
LelO7 12,09
lelly 11a9l
JeU¥yD 11.55
1080 11l.44

METFACGLl=-00

Cue

RUOX

Zebb GUO.
Ceb3 4V,
Zetl) LU,
cebnd 392
Ce0l 3I9)e
299 393.

|€Crmveen(l,/M])weme=d |

lelll 11ew3
sUZHZ Uelol?
Ced 3.1
e Ce

SITE

VYNV nC

Jaul
Dae0}
D«v }
ba4u}
tyeu}
Dagt

A4Q1]
a4ul
A«(]
A4 1
AGQ]
A«yl

1.171
0.061
Se
‘1'

l.c80
lelus
lelb
lelce
1.124
leléy

2e5T 3947,
-1 Y Se
2.5 1.3
3s le

¢

16050
le015
14034
lell>
l+06%9
1e061?

cooccCcocC

10506
Us034
2 3.3
“Ue

LAB COWRELATION SUMMARY = TEST DATA

FE DRIVER

ZVe0
2069
2l.1
2leb
cleb
2le5
(MPG)

36797
3al97
34791
3al9?
3479/
341797

Zlel
Usb
249
-2,

[

Co

llo”:
11.09
11.54
11.4¢
liels
11.11

coccocccocc

0 11.47
Y 0.29
i 25
2e

DEV./MEAN ®100).
THt DIFrenxeNCE UF THE MEANS BETWEEN THe MFR AND EPA

vin: vCeae
OYNO  L0OM InpP
D60} 0.0 7.
De01l 0.0 7o
l‘)“Ul 0.0 70
Vel 0.0 7.
vell 0.0 7.
bevl 0.0 le
846G DATA

2l 3 NOX
12e83 0.0 3.49
1270 Q0.0 3.63
12.96 0.0 3.65
12,37 0,0 3.73
1l1.8% 0.0 3.60
1174 0.0 3.71

(AaLL G/MD)
1235 060 3464
Oetse 040 0.08
3.0 0.0 2.3
le Ve (-1
LAB.

MOTE: THE COMMENTS PExTINENT Tu TRESE TESTS ARE LUCATED IN ThE

—-mcecacaeae

NXFC

- -

0.85
Oeb7
V.88
0.96
0.94
0.92

0.90

oDl
“e9
be

LVl

“17.
20,
a’l,
412,
wll.
407.

415,
6.
1.3
Ze

BaRO UM
0 29423 34,01
0 29423 41,99
U 29.23 «b.U1
0 ¢28.78 66,00
U 28,79 ©2.00
0 28.79Y H7.03
(FH=HG) (Gra Ity
/L)
29.01 SleBa
0.242 1).428
Vet 2240
O 204
P4 3 cozg
151 0.0 3A3,.
le52 0.9 3HG,
1.63 0.0 J/b,
1.02 0.0 371.
1.64 0.0 370.
157 040 377,
1.58 0.0 377.
006 0.0 O
3.6 0.0 1.5
'2. Qe 2-
(MFR=-EPA/EPA ©100).

PROCESSLED:

oHL

2250

INERTIA Wl

TLUSS

HSL

|<o==a (GRAMS ) === |

0.
0.
0.0
0.

LAST TABLE OF THIS APPENDIX.

FE 2

[

219
2l.8
22.2
22+
2247 20.5

223 2047

1 <= (MPG) ==

20.2
2040
0.0
204

22.3 2Ue3 0.0
0e¢ 0.3 0.0
le6 le4 0,0
=2 -l. ‘Oo

OCT 17,

ACTUAL HP3



806224
806225
806226

METFAC
METFAC
METFAC
METFAC
METFAC
METFAC

CORRELATION

CORRFLATION,

CORRELATION
CURKELATION
CORRELATION
CORRELATION

N e P T

USING
HSINL
DS ING
1S InG
USING
115 InG

Y

LaB CORKELATION SUMMARY <« COUMMENTS

e [FACH1=~H0

- - A P D D D D -, D S G e S P D S L D e e S YR W P G T D D D R S = T A S PP D D D e O P D D D b D W R P W

VoL VO
voLv(
voLvo
voLvo
VOLVO
voLvu

&y
)
’

REPCA =~
HEFPCA ==
NEPCA ==
REPCA =--~
RerCA =-
kEPCA==

TeST
TeST
TEST
TEST
TesT

VIN vC2u«2

Ale FIKST
Aze FIwST
Ble FInST
8 1eSECUND
#2eSkCUNY

SEY
SeT
SET
SeT
seT

TEST s3e5ECOMND SLET

Je
It

g - gy e e

INERTIAa w1 2250

020301
veu3o02
020303
020401
Oectev2
020403

aCfuaL nP 8.

!...h,. .

. - £
o g S . i ST



LAH

EPA-METFAC

LAt CORRELATION SUMMARY PROCESSED: OCT 17+ 1980

LR L 2 A L P L L P L L P L Y P L L P P L R P Y L L P P

MeTFACGLl=-d0 VIN vCgure INERTIA WwT 2250 ACTUAL HP 8.8
N HC Co NOX CO2 Ft uvak0 HUM NXFC UBL HSL
| €mmmmca3/M][mmmvece> | (MPG) ( IN=HG) (GRAINS | €=e={GRAMS)
/L49)
) e AN lalsl 11.28 34,43 370s 2247 25492 41.03 0.6
STAMNDARD DEV. «0293 0.211 o061 2o Oel 0.03¢ 3.147 011
CeVed Ce5 1.9 1.6 1 1'% 0.5 Del2 767 1.29
12 MEAN 16167 11643 3,65 376s 223 29.01 52476 0,91
STANDARD DtV oG T 0,258 080 b 0.3 0.239 B.662 ,033
CoaVaed 443 2e3 242 le¢ 162 U483 16442 o7
UIFF« % -3, i. Te e =2 Oe 29, 5

CoeVe® IS THE COEFFICIENT UF VANTIATION, (STO, DEV./MEAN #100).
DIFF.s IS THE DIFFErenNCE UF THE MEANS BETWEEN THE MFR AND EPA LABS. (MFR-EPA/EPA ©100).

TLOSS

= |

(NOILVINOTIVOHY XON 1SOd SS0S IOH IdS puz)



. g

) W T W e

Lad COwweLATlu SUMMARY = TEST DATA PROCESSEDS OCT 174 1980

LaB: cthA vert MeTFACul=ne ToviN:. Viluwe INERTIA WTt 2250 ACTUAL HFt 8,8

DATE TESTHO Tyre nC CO WX CoZ FE ORIVER DYNO  OhHOM P BaR0D HUM NXFC OBL HSL  TLOSS

28,92 41.65 0.86
28492 40,75 0,488

g9=-30-40 806724~]) BiY lec€2d 1let0} 3,360 3706 267 34797 VU0 YWhH4S, 0 Y
Y9
oY Z2B.92 4]l.2¢ 0.B6
oY
.9
Y

[}

09=30-80 BU6225-1 BRE  lel74 11421 3.54 373, 2¢e5 34797 D004 9460.0 o

09=30-80 806226=1 BY 1,143 1107 3,43 31)e 266 36797 VOO 94T5,0 b6

09=3U~00 B0KC2T=-]1 BAY lelbl llely 3.63 370. 2.7 34797 D004 9490.0 © 28.92 39.96 0.86
6 28,92 37.H9 0,85
[

28.92 3v.71 0,85

09=3u=d0 B062¢8=]1 BHY 1.lo llelu 3,40 370. 2207 34797 D004 9500.0
09=3U~80 B806229-]1 bAB leclo llebs o6l 367, 2248 34797 DUV« 951040

¢ wmena((G/M]) mee==>| (MPG) (1=HG) (OB INS [€ome (GRAMS ) ===> |
/L)
MEAN 1e182 1lle2o 3.43 370, 2207 2b.92 4l.u3 0.86
STANDAKRD DFVe. eZ%3 0Docl]l 061 Ze Oel Oe03& Jele? L0111
CeVet Ced levw leb [/ - VeSS Vel 7.7 1.3



Wi

LAY CORRELATION SUMMARY = TEST DATA

PROCESSED: OCT 17+ 1980

D Wy D D T D > D D e P D U P A T P R S D R P U T e PP S P R R D G5 e Y P R D D D A P D R D G TR W B e O R R P R R R Y D P D WP A P P P G D G D D R e P TP AL W D R P S D D W @ 4D O T e W e e

LAB: EPA=M

. - - D G D YDy P e D Ep D e D P D e D S P D MR R - - Ll R et

DATE T

- - - -

9-26-80
9-26-80
9~-2b-80
g=2o=-80
9~-26=80
9=26=80
10-02-80
10~-02-80
10-02-80
10~-02-40
10-0¢Z2-60
10~02-80

MEAN

STANDARD DEVe

C-Vo%
DIFF.

ETFAC

ESTNO

- oo

20301~1
203G2-1
203u3-1

203064-1"

2030%=1
20306=1
20601~1
2000¢-1
20403-1
204041
2040%-1
204006~

%

TYPE

R
BRts
oR
oo
(2213 ]
brA
oHo
HBHB
yRH
b
t33es
BRe

vense

nC

Cuy

- -

lecdnny 1185
leltie 11469
lelBo 1lebM
lelOc¢ 1157
lelllo 11.42
lelde lletl
lelze 1l.n
leler 1111
lelldo 11,17
lelau 1lale
ledi3l 114206
|Kmmoawes G/

lelal 14443
eVU%9/ DecbB
4.3 Ze3
=3 le

METFACGL~H0

~NOX

Coz

3,49 363,
3.03 384,
3.05 378,
3.02 377.
3.5Y J3/5.
3.64 371.
3.73 371,
3.66 370,
3.71 3/7.
3.8V 315,
3.71 3/4.
3.63 375,
Ml)evan=>]

3.65 476,

«080 4o
2e2 o2
T 2.

Pt DRIVER

219
2l.8
2c.2
Zleld
2o
226
2ceb
¢l
2ol
c2e2
Clels
2.6

(MrG)

223
03
1.2
-é.

364797
36797
34797
34797
34797
30797
3al921
S3al97
34797
kCYA N}
kIYEX)
3497

VINS

DYNO

- oo

D40}
D40)
pDavl
DuO1
Naol
be0]
Duwo)
Daegl
le0])
D401
D40}
Da0l

vCzaz2

oDOoM

cococoeecccooc
® & © O & 0 9 ¢ o o @ o

oCocOoOCcoogCcCcoOoCoO

BaRO

)21

-a o

29.23
29.23
29.23
€9.23
29.23
29.23
é8.73
B9
8,79
28.178
2879
ShelY

NN N N W NN~
¢ & @ & ¢ & 9 0 o & o
cOoOoOO0COoOO0CCcoccCccCceo

tIN=HG) (GRAINS
/L6)

29.01

0.239
0.8
e

INERTIA wT:

38.01
4],.,99
40401
45,03
48,03
50.01
66.00
57.03
59,99
59.99
59.99

52.76

8.662
166
29

NXFC

.87
0.88
0.89
0.49
0.B9
0.96
Oe4
0.v2
093
V.92
0.93

0.91

«033
3.7
Se

2250

HSL

ACTuAL MP3

TLOSS

| €===(GRAMS) ===>]

8.8



LAH CORRELATION SUMMARY = COMMENTS

f{ - s P AR D D W s D - et enen oo
L e e m et e e meemeeme e eememeemeememreereretEEe—neeeEeemeeeeeemrEeeEeeeSeeseE—————————
¥ METFACLY=80 VIN VC242 INERTIA WwT 2250 ACTUAL HP 8.8
§ 806224
%!l Bve2zs
g

806226

806227 METFAC HCo9B8eb NUK=62e7 CU=44T.U CUC=9944,6 (PPi)

806228 METFAC HC~9940 NOA=6T,9 CO=443.,0 CUL=9897.5 (PP4)

806229 METFAC HC=10le3 NUX=6b.7 CO-466,5 CUZ~9808.3 (PPM)

METFAC COKRRELATION USINOG VULVU REPCA == TEST mis FINST SET 020301
METFAC CORRFLATION #SING VOLVO wEPCA == TEST a2ls FIPST SET 020302
METFAC CORRELATION USINO VULV KEFCA == TEST wide FIrnST SET 020303
METFAC CURKELATION USING VOLVO KEPCA == [eST wase FINST SET 020304
METFAC CukrELATION USING VULVU REPLA =~ TEST A5y FIRST SET 020305
METFAC CORRELATION USING VULVO =tEPCA -= TESleos FIRST SET 020306
METFAC CORRELATION USING YULVO RKEFCA == TEST Bl,SECUNU SET 020401
METFAC CONRELATION USING VULVO KREFCA == TEST 42+SECOND SET 02v402
METFAC CORKELATION USINLU VULVO REPCA=~ TEST #3¢5ECUND SET 020403
METFAC CURRELATION USINOG VULVYO REvCA == TeST A4SECOND SET 020404
METFAC CORKELATION USING VOLVU KEPCA == TEST #5.SECONMU SET 020405
METFAC CORRELATION USING VULVO WEPCA == TEST ®0sSECONU SET 020406
sAG CRUSS-CHECK ON abLUZ HU=151.,83 PPYy CUzHT0.5 PPM 020606

WUXR=L19e77 PPue CUL=L.Z1T % 020406




LAB

EPA

EPA-METFAC

METFAC=-COMPUTER CHEC

METFACG1=80

ME AN
STANDAKRD DEVS
CeVed

ME AN
STANDARD DEVe
c.v.t

DIFFe¢ %

ME AN

STaNDarD DEV.
CeVed

DIFF¢

=eG/M]eccccawr| (MPG) (IN=HG) (GRAINS
/L)

11673 2,49 391e 215 28,92 43,21 0.87

Ve252 061 l. 0.1 0.0 3.076 011

2.1 2.5 001 043 0.0 7T.12 1.27

1193 2657 397+ 2le1 29.01 Sl.B4 0.90

0e307 004 Se 066 0e242 11,428 044
3ol 2,5 1ed 2.9 0,83 22.04 4,86
2e 3. le -2 Oe 20, be

2.2 29.20 27.76 0.82
0.0 .0 o. 0.0 o.o 0.0 .o

0.0 0.0 0.0 0.0
Ge e =3. 3. le -36. <=be

CeVes IS THE COEFFICIENT OF VARIATIUN. (STOD. DEV./MEAN ©100),
DIFF.» IS THE ODIFFERENCE OF THE MEANS BETwWEEN THE MFR AND EPA LABS. (MFR-EPA/EPA ©100).

LAB CORRELATION SUMMARY PROCESSED: OCT 244 1980
VIN vC242 INERTIA WT 2250 ACTUAL HP 8.8
HC CO MOX CO02 FE HARO HUM NXFC DHBL HSL TLOSS

|€¢oww {(GRAMS ) ==}

(M0FHD XId ¥OILNdWOD %-VT1 IOH)

d JINIWHOVILV




. ) LAY CORRELATION SUMMARY - TEST DATA PROCESSED: UCT 244 1980

v om acrces s cawn s cr e er e s r e C e e S --- .- ---- L el it T P T P TP L P T L L L 2 L L L L X 2 ]

AL EPA VEH: METFACG1-R0 VIN: VC242 INERTIA WT: 2250 ACTUAL HPI 8,8

DATE TESTNO Tyre nC Cou NOX CO2 FE DRIVER DYNO ODOM InP  BARO HUM NXFC DBUL HWSL  TLOSS

909-30-80 BO6224 HOT  1el4U 12.00 2.44 39]1. 2les 34797 D004 9445,0 649 2892 41.65 0.86
¥09-30-80 806225 HOT  1elUU 1170 2456 3916 21e5 34797 D004 946040 6.9 28.92 «b.75 0.88
§09-30-80 806226 HOT  lellyu 11.50 2448 390, 215 34797 D004 9475.0 6.9 28.92 41.22 0.86

j<memaca (G/M] ) mcmawa>| (MPOL) (IN=HG) (GRAINS |€mmw (GRAMS ) m==> |
/L8)
MEAN lell/ 11e73 2449 3914 2145 28.92 &3.21 0.87
STANDARD DEVe « 0008 0252 061 le Oel 0.0 3.076 011
c.V.% 1.9 2.‘ 2'5 0'1 0-3 0.0 7.1 1.3
HAG DATA
DATE TESTNO TYPE DYNO SITE #HC 2 3 co 2l 3 NOX 2 3 co2 2 3 FE P4 3
39-30-80 B0622% HOT D004 2002 1,223 14071 0.0 11e) 12.58 0el) 336 1659 0.0 370, 410, De 22.7 20.5 0.0
H9-30-80 806225 HOT D00« Av02 1174 14033 0.0 11621 12¢23 060 3.54 1e64 00 373, 408, Qe 22¢9 2046 0.0
9~30-80 806226 HOT D004 AUY02 1.143 1.075 Oou 11407 11486 060 3443 1.60 060 371e 407, 0s 22.6 20,7 0.0
3 . (aLL 6/7MI) j<=={MPG) ===>|

ME AN 1.180 16050 0.0 11.23 12.22 040 3446 le6l 0.0 371, 408, 0 2246 206 0.0
STANDARD DEV. 0,040 04023 040 0017 0036 0.0 0.09 0.03 0.0 2 2e 0, 0.1 0.1 0.0
CeVed 3.4 22 0e0 led CeY 0e0 26 16 0.0 0e4 0e6 0.0 004 065 0.0

Ceve® IS THE COEFFICIENT OF VARIATION. (STUe DEV./MEAN ©100).
DIFF, % IS THE OIFFERENCE OF THE MEANS BETWwEEN THE MFR AND EPA (AB. (MFR-EPA/EPA ©100),
NOTE: THE COMMENTS PEXTINENT TO THESE TESTS ARE LOCATEU IN THE LAST TABLE OF THIS APPENDIX.

&t




l.ag CORRELATION SUMMARY = TEST DATA PROCESSED: UCT 24« 1980
_AB: EPA-METFAC VeEH: METFACGL-KY VIN: VvCes? INERTIA wT: 2250 ACTUAL HP: 8,8
DATE TESTNO TYPE nrC co NOX  COo2 FE DRIVER DYNO ODUM InP  BARO HUM NXFC D8L HSL  TLOSS
9=26=-80 20301 HOT  1al64 1236 2.46 400. 2060 34797 0601 060 740 29.23 38.0]1 0.85
9-26-80 20302 HNT  1.U90 12422 2.53 4U3. 20eY 364797 DuO] 060 7.0 29,23 41.99 0.87
9-26-80 20303 HOT 1107 12609 2,60 400s. 211 34797 0401 0e0 740 29.23 406.0]1 0.88
£0=02=-80 20401 HOT  ledlY 11691 263 392, 21e5 34797 Dw0) 0e0 740 28.78 66,00 0.96
10-02-80 20402 HOT  1eU9D 1155 2.61 391. 2146 34797 D401 0s0 700 2879 62.00 0,94
50=-02-80 20403 HOT  1eU80 1lebt 2,59 3934 2165 34797 04yl De0 760 28,79 57.03 0.92
) | €vmmeca (G/M]) emamar] (MPO) (IN=HG) (GRAINS j€oe=(GRAMS) ===>]
/L8)
MEAN lelll 11493 2.57 397, 21.1 29.01 S5l.84 0,90
STANDARD DEV. 00282 04367 064 Se Ueb 0.2642 1]1.428 .064
CoeVeid 2.5 el 25 13 2.9 0.8 2240 4.9
DIFF. % =0 2e 3« l. -2 0. 20. beo
BAG DATA
DATE TESTNO TYPE DYNU SITE HC 2l 3 co 4 3 NOX 2 3 coe 2 3 FE 2 3
9-26=-80 20301 HOT Dw0] A«0] 1.280 1050 0.0 1185 1283 060 349 151 0.0 383, 417, 0 21.9 20;2 0.0
9-26-80 20302 HOT D40l A401 l.1%6 leULlS5 0.0 1169 12,70 040 363 1452 0,0 384, 420, 0s 21.8 20.0 0.0
9’26’80 20303 HOT D401 A4l l.186 l¢03" 0.0 ll.sd 12'50 0.0 3.69 1463 040 378, 421 0. 22.2 2040 0.0
10-02-80 20401 HOT D40l A«U]l 14124 1ell3 0oV 11442 12637 060 3¢73 1462 0.0 3716 612 0 22.6 2044 0.0
10-02=-80 206402 HOT D401 4401 1.124 14065 0.0 1118 1189 0.0 366 1e64 0.0 370, 4ll. 0s 22.7 2045 0.0
10=02-80 20403 HOT D401 A«0] 1.129 16047 0.0 1lell 11e76 0e0 3e71 157 0.0 377. 407, 0 2203 2047 0.0
(aLL G/MD) €= (MPG) mww=>|
ME AN 1.171 14056 0,0 11647 1235 060 364 1658 0.0 377, 415, 0. 2243 203 0,0
STANDARD DEV. 0.00]1 04034 0.0 0629 0Oe44 0.0 0.08 0.06 0.0 6o 6o (VIS Oe¢ 0.3 0.0
_C.V.% 5.2 3.3 Ue0 25 3.6 060 2¢3 3.6 0.0 15 13 040 1e6 les 0.0
DIFFe & =1l. =0 Oe 2. 1. [/ 6o =2 Oe 2e 2e 0. -2 =le Oe

‘CeVa% IS THE COEFFICIENT OF VARIATION. (STOe DEV./MEAN #100) .
% IS THE OIFFERENCE OF THE MEANS AETWEEN THE MFR AND EPA LAR,
THE COMMENTS PERTINENT TO THESE TESTS ARE LOCATED IN THE LAST

DIFF.
-NOTE

(MFR=EPA/EPA ©100),
TABLE OF THIS APPENDIX.
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Lad CorrelLaTION SUMMARY = TESY pala PROCESSEDS GCT 26e  19ng
LAB: METFAC-COMPUTER CHEC VEH! METFACGl=-d0 VIN: vC2e2 INERTIA wT: 2250 ACTUAL HPS 8.8
DATE TESTNO TYPE #C co NOX  CuZ2 FE DRIvVeER DYNO ODOM InP  BARO UM NXFC Dol HSL  TLOSS
10-22-80 20501 HOT 14122 12446 2.51 379. 222 34797 0401 0e0 740 29.20 27.76 0.82
j|C¢owvnan ((/M]) sme=e>] (MP0) (IN=HG) (GRAINS |¢mwe (GRAMS) m==> |
. /L8)
MEAN lel2¢ 12404 2.51 379. 22.2 29.20 27.76 0.82
" STANDARD DEV. Y] 0.0 «0 0. 0.0 0.0 0.0 o0
CeVe'h 0.0 0.0 0.0 0.0 00 0.0 0.0 040
DXFF. $ OO ﬁc ll -3- ;’0 l. -36. -6.
8aG DATA
DATE TESTNO TYPE DYNO SITE w~C 2 3 co é 3 NOX 2 3 coe 2 3 FE 2 3
0=22-80 20501 HOT D@0l A40]l 1.149 14096 0.V 1169 1317 0.0 3¢95 155 0.0 3I53. 4064, Oe 2347 2047 0.0
(alLL G/7MI) |€o= (MPG)wwey |
MEAN 1.149 14096 0,0 11,65 13417 0.0 3.55 1.55 0.0 353. 406, 0s 23.7 20.7 0,0
STANOARD 0OEV. 0.0 0«0 Ul 0.0 Q.0 040 0.0 0.0 Q.0 [V Ue Ve 0.0 0.0 0.0
CeVed 0.0 OeuU Ve0 0.0 0.0 060 040 0.0 0e0 00 0.0 000 0.0 040 0.0
DIfFFe % -3 3. Oe be Be O 3. Lo Oe 5 “le Oe Se O Oe
CeVes IS THE COEFFICIENT OF VARIATIONGS (STUe DEVe/MEAN 2100) . :
DIFFe % IS THE DIFFERELNCE UF THE MEANS BETWEEN THE MFR AND EPA LAB. (MFR=EPA/EPA ©100),
NOTE: THE COMMENTS PENRTINENT TU THESE TESTS ARE -LOCATED IN THE LAST TABLE OF THIS APPENDIX.



806224
806225
806226

METFAC
METFAC
METFAC
METFAC
METFAC
METFAC
METFAC

ARARARRAAV BAABRARRANATARARARRPNRASNARRBSARS AR ARARRRAR AT AN R ARANRRY AQAM R AYATARANAAR G NNASRAANARRA AN AART ARG RANALaR it ARARGaudAMacncannanaaSa

CORRELATION
CORRELATION
CORRELATION
CORKELATION
CORRELATION
CORRELATION
CORRELATION

HSINO
US ING
USING
USING
USING
HUSING

== COLD STarT TO VERIFY ON-80aRD COMPUTER

METFACGL =40

Lag CURKELATION SUMMARY - CUMMENTS

VIN VvC2u?2

INERTIA WT 2250

ACTUAL HP 8.8

voLvo
voLVvO
voLvOo
vOoLvo
YOLVvO
VOoLvoO

REPCA
REFCA
REPCA
wEWPCA
~REPCA

TEST
TEST
TEST
TEST
TEST

#le FIWST
#2¢ FIRST
#3e¢ FIRST
#1+SECUND
#2+SECOND

SET
SET
stf
SET
SET

HEPCA=~ TEST #3+SECOND SET

020301
020302
020303
020401
020402
020403
020501



EPa

EPA-METFAC

METFAC-COMPUTER CHEC

LAo CORKELATION SUMMARY PROCESSED: 0OC1 ¢c4s 17DV

P . - G U W D D S EP ML D D ah E E wn AP W G e - - - - D G s e W D D -

METFACGY~H0 VIN VC242 INERTIA wT 2250 ACTUAL nP B8,u
N HC CcU NOX CO2 FE 64RO HUM NX+C gl HSL
|€owencaG/M]wmmcaca> | (MPG) (IN=HG) (GRAINS | <=== (GRAMS)
/LH)
o ME AN 1e182 11l.¢8 3443 3706 2247 28492 41.03 0.8
STANDARD DEV. 0293 04,211 061 Z2e 041 04034 3.1647 L0111
CeVed 2e5 1e9 1e8 0.5 0.5 0.12 Te67 129
1 ¥4 ME AN Telte7 1443 3.65 376. 2243 29.U1 52.76 0.91
STANDAKY DEVe. « 0697 0258 080 & o 0e3 0e239 B.662 043
CeVed o3 2e3 242 1e2 162 083 16.42 3.67
UIFFe % LE le Te Ce -2, e 2Y. De
1 ME AN lel49 11465 3.55 353, 23,7 29.20 27.76 0.82
STAMDARD DEV. o0 060 .0 O« 0.0 0.0 0.0 o0
CeVe'® 0.0 0s0 0«0 0.0 0,0 0,0 0«0 0.0
DIFFe¢ » -3s 3. by =5, Se Le =32, =5

CeVed IS THE COEFFICIENT UF VARIATION. (STDe DEV./MEAN ©100),
PIFF.% IS THE DIFFERENCE OF THE MEaNS BETWEEN THE MFR AND EPA LABS. (MFR-EPA/EPA ©100).

TLOSS

coed |

(MOFAHD XId WOILNAWOD SOS IOH)
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Lan CORRELATION SUMMARY = TEST DATA

PROCESSED: OCT 244 1980

VIN: vCZ242 INERTIA wT3 2250 ACTUAL HP: 8,8

- " D = - D G D D AP s D D D W D > D P P R A e P b W P s G S - e G W e Y P M e D YD R T Y P R D W G Mr R R D D D R R R e P D e e D AP D W e A P D e S D

LAB: EPA

DaTE

09-30-80
09-30-80
09-30-80
09=-30-80
09-30-80
09-30-80

MEAN

STANDARD DEVe.

C.V.

TESTNO

806224~1)
806225-1
806226-1
806227-1
806228-1
806229-1

%

TYPE

151, ]
BAa8
BARB8
838
bRy
BHd

VEH: METFACGLl=n0

2] cu ~OX  CUe2

1.¢23 11.41 3.36 370,
lel7e 11.21 3.54 373,
l.l“J 11.07 3.43 371,
lel6l 1119 3.43 370
l.186 11e14 3,40 370,
14200 11.64 3.4]1 367.
| Cmmmean (G/M]) mmmmm> |

lel82 11.26 3.43 370,
s02Y3 04211 <061 2.
2ed 1.9 1.8 0.5

FE DRIVER DYNO 0OOM IHP  BARO HuM NXFC

€27 34797 DUUG  9465,0 6.9 268.92 41.65 (.86
€2.5 34797 DUV4  9460.0 beY 2B.92 46,75 0.bH
22+6 34797 DOO4 94T75.U0 0.9 ¢H.92 4l1.22 0.86
22e1 34797 D006 96Y0.0 6.9 292 39.96 0.86
22e7 36797 DOUG 950040 6.9 28,92 37.89 0485
22.8 36797 D004 9S510.0 6.9 28B.92 38.71 0.8S

(MPG) (IN=HG) (GRAINS
/L)
22.7 28.92 41,03 0.86
Vel 0034 3.147 .011
0.5 0.1 7.7 1.3

DOBL H5L TLOSS

| €me= (GRAMS) ===> ]



L _AB: EPA-METFAC

DATE T

$10~02-80

e R A T R R T

10~02-860
'ﬁ

ESTNO

20301-1
20302-1
20303-1
20304-1
20305-1
20306-1
20401-1
20402-~1
20603~-1
204061
20605-1
20406~)

VEH?

METFACGLl=-8U

LA COWRELATION SUMMARY - TEST 0DATa

VINS

vCes2

PRUCESSED: UCT 24+ 1980

- n - - D e TR - T S G " e O . e =

INERTIA wTt 2250

TYPE HC

BRE 1.ZoV
By  l.lde
BRY lsld0
BRB l.l0¢
BRY l.l08
B8 1.10v
BR3 le.lica
BRY  lelcde
ey l1.12v
8AY8 1.130
[-121.] leluu
888 l1.137

co

11.45
11.69
11.54
11.957
11.42
11.76
| SR Y4
1l.18
1l.11
11.17
llela
11.26

~NOX

3.49
3.63
3.65
3.062
3.59
3.60
3.73
3.b°
3.71
3.80
3.71
3.b3

cue

3u3.
Jd‘..
3’8.
377.
375,
371
371,
370.
317,
378.
374,
375.

|{mwvonn ((/M] ) mcaa=) |

MEAN lelai
STANDARD DEV, 497
c.v.% “.J
DIFFe % =3

1le43
0.258
2e3
le

3.65
«080
2.2
T«

376.
4.

1.2

2e

FE DRIVER

2leY
2les
22.2
22.2
224
2246
225
2247
22e3
2242
clels
2leb

(MPG)

2243
0.3
1.2
-2

364797
30797
364797
34797
34797
30797
364797
36791
34797
36797
364797
34797

DYnNO

(NI
Da01
D401
0601
Daul}
Dae01
Daul
L&
D401
D40}
De0]
Ds0])

000M

IHP

LV NIV Y e e B i )

o0 o CcCCcCCCcoococoOooOoC

BARQ

29.23
29.23
29.23
29.23
29.23
29.23
28.78
2n.79
28419
28.78
28.79
28.79

29.01

0.239
008
0.

HUM

34,01
41499
‘.6.01
48.03
4,03
50.01
66,00
62,00
57.03
S59.99
55.99
59,99

(IN=HG) (GRAINS
/L8)

52.76

8.662
16,4
29.

NXFC

0.865
0.87
0.88
0.89
0.89
0.89
0.96
096
0.92
0.93
0.92
0.93

0.91

.033
3.7
Se.

ACTual HPE 8,8
DBL HSL  TLOSS
l<---(GRAMS)-;->l



Lab CORKELATION SUMMARY = TEST DATA PROCESSEDS: UCT 244 1900

LaB: METFAC~-COMPUTER CHEC veH: METFACGL=-HO VING vCZ242 INERTIA wT: 2250 ACTuaL nPs 8.8

DATE TESTNO TYPE HC co NOX  CO2 FE ORIVER DYNO 00OM IHP  BARO HUM NXFC DBL HSL  TLOSS

- oo L ¥ 1) wame aawe - - - - - - - eeeemeoe eeoo - - - - w - - o - o -—-- oo coacee

10-22-80 20501-1 8AB 1.169 1165 3,55 353. 23.7 34797 Dau} 0.0 7.0 29.20 27.76 U.82

|€¢merwan (/M) meca==>d] (MPG) (IN-HG) tGRAINS €= (GRAMS) w==3 |
/L8)
MEAN leley 11465 3.55 393. 23.7 29.20 27.76 0.82
- STANOARO DEV. el 0.0 -0 0. 0'0 0.0 000 00
CeVed 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DIFF. % 3. 3. 4 =5, 9. 1. -32. -5



806224
806225
806226

806227

806228

806229

METFAC
METFAC
METFAC
. METFAC
METFAC
METYHAC
METFAC
METFAC
F METFAC
Me 77 aC
METFAC
METFAC

Lasd CORNELATION SuMMawY = CUMMENTS

- o -

D S - - o D D > AP D D AN D e D YR G PGS D e S G WD AP D D R R S WP D WD T G D G5 G WD S B D D e SR AP W D WP w T -

ACTUAL nP 8.8

METFACGL-80

S P D DS I W MRS P P O DD D W A D P D W W P W WP S

VIN vC242

METFAC HC=98¢5 NOX-62.7 CO0=664T7.0 C0O2-9964.6 (PPM)

METFAC HC=9940 NOA~67¢9 CO-463.0 COZ=-9897.5

METFAC HC-101.3 NUA=66.T CO=-466.5 CUZ-YB08.3

CORRELATION
CORKELATION
CORKELATION
CURRELATION
COKKELATION
CuURKELATION
CORKRELATION
CORHELATION
CONKELATION

LCURRELATION

CORKELATION
CUKRRELATION

BAG CROSS~CHECK ON

METFAC

COKKELATION

USING
USInG
USING
USING
USING
USING
USING
UsSInNG
USInG
usInG
USING
USING
400¢e

vuLvo
voLvo
vuL v
vYoLvo
VUL VO
vuLvy
vuLvo
VoL VO
vuLvo
vul v
VULVO
vOoLvU

REFCA == TEST ®1s FIwvST
KEPCA == TEST w2y FInST
HEPCA == TEST #3e¢ FIWST
KEPCA == TEST Aee FIMST
HEPCA == TEST abHe FIWST

(PPM)
(PPM)

SeT
SET
SET
SE7
SET

Wt (A == TeSTuo, FIwST ST

REPCA «= TEST s]leSECOND
NEPCA == TEST #82.5tCOND

SET
SET

#FPClw= TEST s3.5ECOND SET

MEPCA —== TEST a4 +SECUND
WEPCA == TEST #S5.SECUND
KEPCA == TEST mH+SECONU

nC=151,d43 PPU, CO=576.5 PPM

: NOX=
== COLD START TO VERIFY ON=pUARD CUMPUTER

11977 PPMs CUZ=1.217 %

SET
SET
SET

INERTIA wT 2250

020301
020302
020303
020300
020305
02030m
020401
020402
020403
020400
020405
020406
0206406
020406
020501



