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Foreward

In March 1978, a request for a specific correlation program between
the EPA laboratory and Peugeot Automobiles of France was discussed
and accepted. The purpose of the program was to investigate the
difference in Hydrocarbon emissions measured on Diesel vehicles at
the EPA and Peugeot. The possiblity of the offset being fuel
related was of primary concern to Peugeot and the program was
designed to explore this. Testing is still being done on the
vehicle and this report presents and discusses data collected thru
December 1978,

Summmary

The following observations can be made from this correlation
program:

*

There was a definite offset at all participating laboratories
in HC-HFID emission measurements between the test fuel normally
used by EPA (supplied by AMOCO) and a test fuel with higher
Cetane Number (supplied by Howell Hydrocarbons). Both fuels
met Federal Register specifications. This offset was approxi-
mately 387 for the hot LA-4 cycle and 46% for the 25 mph

steady state tests. The AMOCO fuel produced higher emissions.

A lab to lab difference of about 35% (EPA higher) exists
between the EPA and many other laboratories in measuring HC-
HFID emissions on the same fuel. This lab to lab offset was
also exhibited in the 1977 EPA-Industry LDD correlation program
(report CORR 7801-RL) in which Peugeot participated. Scuthwest
Research Institute, who also participated in the Peugeot
program, did a follow-up study of this offset between their

lab and EPA. By bringing their equipment to EPA, they were
able to diagnose and correct most of the difference. The SwRI
summary of the corrective actions taken is included in Appendix 3.
Peugeot's contention that Cetane Number is the best variable

in determining fuel quality can not be conclusively proven by
this program. The two fuels used were different in composition
as well as Cetane Number. A base fuel and the base fuel with
an additive to increase Cetane Number are recommended for
future work if Cetane Number is to be studied. Also, the
previous EPA-Industry correlation (in which EPA used another
low Cetane fuel) showed no such offset due to fuel differences.



Lab to lab and fuel to fuel variability in CO emissions

in this program as compared to the EPA-Industry program (in
which a Mercedes and a GM vehicle were used) seem to indicate
that CO emissions from the Peugeot vehicle used here were more
sensitive to fuel differences than the other diesel vehicles.

3. Technical discussion

~
D

3.

3.

1

2

3

Program Objective

This program was designed to investigate the possibility that
the offset in Diesel Hvdrocarbon emissions measured at the EPA
and Peugeot laboratories was fuel related. EPA has measured
HC two to three times higher than the Peugeot laboratories.

Peugeot contends that the EPA fuel has a Cetane Number lower
than Peugeot's test fuel and that this difference causes
markedly higher Hydrocarbon emissions at EPA.

Program Design

The test program was designed to produce stable emissions at
all test sites. Two fuels were used: A) EPA's normal Diesel
#2 test fuel (supplied by AMOCO) and B) A Diesel #2 test fuel
specified by Peugeot (supplied by Howell Hydrocarbomns). Two
test procedures were run with each fuel giving a total of two
hot start LA~4 cycles and two 25 m.p.h. steady state tests per
fuel at each lab. The test sequence used at all sites is
given in Table 1.

Facilities and Equipment
3.3.1 Test sites

The following laboratories have participated in this
correlation program: '

Peugeot - Belchamp (April 21 & 22, 1978)
Mercedes Benz (May 31 & June 1, 1978)
Volkswagen (June 6 & 7, 1978)

Ricardo (June 13 & 14, 1978)

Peugeot - Paris (June 19, 1978)

EPA (July 1 & 2, 1978)

C.A.R.B. (September 13 & 14, 1978)
Southwest Res. Inst. (October 24, 1978)
GM (January, 1979)

All test equipment at each laboratory met Federal
Register specifications.



10.

11.

12.

Table 1
1978 Peugeot Diesel Correlation Test Sequence

Drain fuel.

Fill tank with Fuel A,

Precondition - 1 LA-4 cycle.

Engine off for 10 minutes.

Perform a hot start LA-4 cycle (emission samples taken - 2 bags).
Perform coast downs (time from 55-45 and 55~20 mph, repeat once).
Engine off for 15 minutes,

Perform steady state test, 25 mph for 15 minutes. (Emission samples
taken, 2 bags last 10 minutes)

Repeat steps 3,4,5,7,8 once.
Drain fuel.
Refill with Fuel B.

Repeat steps 3,4,5,7,8 twice.



3.3.2 Test Vehicle

One vehicle was used for all testing done in this
program. The vehicle was a 1978 Peugeot 504 Sedan
Diesel. The car was instrumented with thermocouples in
the engine & exhaust, which were connected to a recorder,
and a drive-shaft torque-meter. The vehicle was not
modified in any other way.

Test Results

The Hot Start LA-4 cycle tests are summarized in Table 2. The

steady state results are summarized in Table 3. Individual test
results at each lab are given in appendices 1 (Hot Tests) and 2
(Cruise 25). All labs followed the test sequence with the exception
of Peugeot~Paris, which ran only 1 test per fuel. Southwest Research
ran three HC analyzers on the exhaust samples. All data presented
from Southwest in this report appear in triplicate. Only the HC
measurements are different. Individual test data from C.A.R.B. and
GM are not included because the data could not be provided to EPA
prior to the completion of this report.

Fuel analyses were performed by Ethyl Corporation on the test
fuels. The results are given in Table 4 and a graph of the distillation
curves of the fuels is given in Figure 1.

Data Discussion
5.1 HC Emissions

Hydrocarbons were the main concern of this program. Previous
HFID data has shown as much as a 100% discrepancy between
Peugeot and EPA measurements. This is a long-standing problem
which has appeared in the 1978 certification tests on the
Peugeot vehicle and in the EPA-Industry Diesel Correlation
Program of 1977. (EPA Report -~ CORR 7801-RL).

The test data from this program shows that there is a signi-
ficant difference in the HFID emissions between the two fuels.
Looking at the difference in each lab shows an average offset
of 387 (Fuel A higher) for the Hot LA-4 tests. Similarly, an
offset of 467 was calculated for the steady state tests.

On the same fuel, there was a significant offset between the

EPA lab and the other participants. EPA measured the highest
HFID emissions for both test procedures on both fuels. These
results are shown in Figure 2. This difference was also seen
in previous programs with these labs. GM data is expected to
agree with EPA based on previous results. Their data was not
received in time for this report.
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1< G/M] > (MPG) { IN=HG) (GRAINS | Coma (GRAMS ) =wa> |
/L8)
EPA 2 MEAN 04610 1460 lel6 352, 2846 29.08 71449 0,98
(AMQCO FUEL) STAND2RD NEV. «990 0,141 .028 6e 0ab 060 4.568 ,021
CeVed 16,2 848 244 1le6 1,2 040 6039 2,12
EPA 2 MEAN 0375 1,20 lela 361, 29.6 29.06 74,83 1,00
(HOWELL FUEL) STANDZRD DEV, <0071 0,001 ,007 2. 041 0.0 2.382 ,011
CeVed 1.5 Oesl 0eb6 046 0.5 0.0 3.18 1,12
PEUGEOT-BELCHAMP 2 MEAN 00362 1425 1,08 3084 3249 30,07 36,87 0.85
{AMOCO FUEL) STAND2RD DEV. «0170 0,122 «0la 8. 0.8 0.0 0.417 4002
CoVed 4e7 98 1la31 2.5 2.6 0.0 1.13 0.22
PEUGEOT=-BELCHAMP 2 MEAN 06255 1403 lelld 345. 2944 30.19 353,96 0,91
(HOWELL FUEL) STAND&RD DEV. Q141 0,006 ,007 10. 0,8 0,019 0,728 003
CaVe® Se5 05 06 2.9 2.9 0.06 135 0.31
PEUGEOT=PARIS 1 MEAN 04450 2,12 0498 347, 29.0 28.93 62,62 0.94
(AMOCO FUEL) STAND&RD NEV. o0 0.0 .0 0o 0.0 040 0.0 .0
CaVsed 0.0 0¢0 GQe0 0.0 0.0 0.0 0.0 0.0
PEUGEOT=PARIS 1 MEAN 04273 1.76 1400 354, 28,6 28.93 57.50 0.92
(HOWELL FUEL) STANDZRD DEV, - 0 0,0 o0 0. 0.0 0.0 0.0 ol
CoVed 0.0 0e0 0.0 040 0.0 0.0 0.0 0.0
MERCEDES BENZ 2 MEAN 04465 1.35 0497 330. 30.6 29.27 58,99 0.93
(AMOCO FUEL) STANDARD NEVY. 007! 0,078 .021 le 0ol 04027 0.0 o
CeVad 1e5  Se7 242 046 0,5 0.09 0.0 0.0
MERCEDES BENZ 2 MEAN 0.204 0,96 1.00 337, 30.2 29.15 53.80 0.91
(MOWELL FUEL) STANDARD DEV. «0651 0,028 .0ls Se Oo% 0,027 3,458 (013
’ CeVe® 31.9 29 led 145 146 0409 6443 1.08
YOLKSWAGEN 2 MEAN 04425 1461 1402 365. 27.8 29.78 59.47 0,93
(AMOCO FUEL) STANDARD NEV. 20919 0,099 .035 4. 0.4 0,084 1,386 ,u06
CeVed 2l.6 Aol Jebe le0 1.3 0.28 2433 0482
VOLK=WAGEN 2 MEAN 04230 1,23 1409 362, 28.0 29.37 62.85 0,95
(HOWELL FUEL) STAND2RD DEV. WUlal 0,120 4035 12, 0.9 04495 1,343 606
CeVed hol 9¢7 3e3 343 3.3 1.68 2414 0461
- REGARDD - -4 AN - 06433 SIITORTYSSZEY Y00 SRS T/ - —
{AMOCO FUEL) STANDARD 0DEV. «0276 0,127 4042 4. 044 04016 6,541 025
CoeVed S.6 9e2 4¢0 1e0 142 0405 12414 2.40
RICARDO 2 MEAN 00277 1402 1.09 353, 2848 30.22 48.96 0.39
(HOWELL FUEL) STAND-RD DEV. «0163 0,053 .028 6. 0.5 040186 2,277 .209
CeVed 3.9 542 2¢A leB le7 0.05 4465 0.96
- B\
SOUTHWEST RES INST 2 MEAN Ne@20 1,57 0495 376, 26.8 29.27 52.49 0,90
(AMOCO FUEL) STAND2RD NEV. o0 0,021 .0la 4, 043 0.0 2,008 .u08
(SWRI ANALYZER) CoVed 0.0 1e¢d 1le3 lel 1le1 0.0 3.83 0.a5
. - ¢ U
SOUTHWEST RES INST 2 MEAN 012295 1,26 0497 367, 27.5 29.25 62.11 0.9«
{HOWELL FUEL) STAND«=RD NEV. «U3SH 0,066 040 6s Oob 040 34304 L0140
(SWRI ANALYZER) CoeVek 12.0 Sal Sel 145 1.5 0.0 S.38 1,48
- 5%
SOUTHWEST RES [NST 2 MEAN 0e660 1457 Ue9S 376, 2648 29.27 52.49 0.90
{AMOCO FUEL) STAND:RD NEV. 0624 0,021 J0la 4, 043 0.0 2.008 .0n8
( BECRMAN-NO, 2) CaVed 9.2 143 1e5 14l 141 0.0 3.83 0.RS
"4«1’00{0
SOUTHWE ST RPES INST 2 ME AN 0300 1.2% Ne97 367, 27,5 29.25 62.11 0.94
(HOWELL FUEL) STAND.RD NEV. 0626 0,064 043 &, 0.6 0.0 3,366 Lulb
( BECKMAN NO. 2) CoVed legl Sel Sel 145 1.5 0.0 S.38 l.un
-\ 2%
SOUT-WEST RES [NST 1 MEAN Ne&dlU 1,59 G494 373, 27.0 29.26 53,91 0.9l
(aMO~0 FUEL) STAND=Q0 NEV. WU 0.0 ] 0. 0.0 0.0 0.0 ol
( BECKMAN NO. 3) CaVed 0.0 Vel D¢ 0.0 0.0 0.0 0.0 0.0
~{ %%
SOUT=W-ST SES [HST 2 HEAN Ne3au 1,26 La?? 367, 27.5 29.25 62.11 N.S56
(ROWELL FUEL)Y sTAND. R0 NEV. JU213 J.066 368 6y Qoua Q.0 34344 sula
(BECKMAN NO. 3) CoaVae? R4 3¢l 5l 1¢S5 145 0.0 .38 l.us

CeVer 13 THE COEFFICIEMT OF YARIATION, (STD., OEvV./ 'Eciv 2100),
DIFF.% IS THE DIFFERENCE AF ThE ME.NS 3IETWEEN THE 1FZ 3ND £33 LABS. (MFR-E£PA/EPA 2100).



TABLE 3,

LAR CORRELATION SUMMARY PROCESSED:

-

JAN l4, 1979

VIN 2677501

INERTIA wT 3500 ACTUAL HP 12,3

PEUGEOT CORR. CR2S
LAB N HFID co NOX €02 FE Bar0Q HUM NXFC DBL HSL TLnSS
i< G/M]- > (MPG) (IN=HG) (GRAINS | €<em= (GRAMS) »=a>|
/18)
EPA [ MEAN 0.313 101 048] 194, 52,1 29.09 71.00 0.98
(AMOCO FUEL) STAND«RD DEVe #0600 0,120 015 Se 1eb 0,016 2.822 4013
CeVed 192 11e¢9 1eB 245 2.6 0405 3.97 l.20
EPA A MEAN 0e161 (0449 0483 193, 52.5 2904 73,21 0.99
(HOWELL FUEL) STANDARD DEV., «0092 0,052 042 3. 0.9 0.019 1.080 .00S
CeVed Se?7 1047 Sel 18 1.7 0.07 1,48 0.52
PEUGEQT-BELCHAMP 3 MEAN 04190 0476 0479 159, 63.8 30.07 45,52 0.88
(AMOCO FUEL) STANDARD NEV. 20179 0,040 (046 13, S.0 0.0 12,657 ,046
CaVed® 9.4 Sed Se3 842 7.8 0.0 27.81 .23
PEUGEOT-BELCHAMP A MEAN 04116 0463 0490 1774 S7Te4 30.19 Sbes? 0.91
(HOWELL FUEL) STANDARD NDEV. ,0090 0,012 .,033 2. 048 0019 0.0 o001
. CoevVed 7.7 18 347 13 1.6 0006 0.0 0O.il
PEUGEQOT=PARIS 2 MEAN 00221 1433 067 192. 52,6 28493 62,62 0,54
(AMOCO FUEL) STANDARD NEV. .0106 0,001 ,001 6. 1.5 0,0 0.0 o0
CeVed 4.3 O0el 042 2.9 2.8 0.0 0.0 0.0
MERCEDES BENZ - 2 MEAN 0210 0496 076 194, S2,1 29.25 59,35 0.93
(AMOCO FUEL) STANDARD DEVe «0lal 0,014 010 0. 0.0 0.0 0515 J002
CeVe® beT 1e5 1le9 0.0 0.0 0.0 0487 0,23
MERCEDES BENZ 2 MEAN 00074 0.43 0«73 192, S3.0 29¢13 56450 0,32
(HOWELL FUEL). STANDARD NEV. 0120 0,024 .00} 3. 0.7 0.0 0.0 00l
CeVed® 16,1 Seb Oel 1¢S5 143 0.0 0.0 0,13
VOLKSWAGEN 4 MEAN 0188 1.08 0483 212, 7.8 29,75 60.94 0.96
(AMQOCO FUEL) STANDRRD NEV. 1080 0,031 .01 3, 0.7 0.038 0.0 «001
CeVed 4,3 248 240 le4 1.5 0.13 0.0 Q.07
vOLK<WAGEN [ MEAN 00069 0.5 0085 207, 4941 29.72 61.54 0.56
(HOWELL FUEL) STANDRD DEV., L0079 0,022 .023 3. 0.7 0,016 0.869 .004
CoeVe® 11.6 el 267 143 le# 0.05 1.38 0.39
RICARDD 4 MEAN 0«13 0.78 0,82 200. 50.6 30.09 53.87 0,51
(AMOCO FUEL; STANDARD NEV. 0098 0,046 018 « 069 0.016 6.561 .,u25
CeVek $.0 9¢6 242 147 1.8 0405 12.14 2.80
r{CARDO— & T omEAR T e Gt —0ve9 0583200, 20022 YT O
(HOWELL FUEL) STANDGRD DEV. V1SS0 0,091 .022 Se 142 04016 2,277 .009
CeVed 1341 10e5 247 245 2.4 0405 46,65 0496
SOUTHWEST RES [NST 3 ME AN 04127 0,66 0462 179, S6.3 29.25 53.00 0.%1
(AMQCO FUEL) STANDSRD NEV. <0231 0,035 023 G 1.7 04020 1,668 (996
(SWRI ANALYZER) CeVed 18,2 Se3 347 341 .0 0.09 3,15 0.71
SOUT=WEST RES INST 4 MEAN 04082 Ne4B 0467 191, S3e1 29.26 36,91 0.52
(HOWELL FUEL) STAND&RD NEV. L3096 0,069 ,024 3, 048 04018 1,182 .u0S
(SWRI ANALYZER) CeVe} 11.6 1042 25 145 143 0.06 2408 0,92
SOUT-WEST RES INST 3 mE AN 0117 n.66 062 179, 5643 29.25 53400 9.91
(AMOCD FUEL) STANDeRD NEV, .0231 9,035 .02 6o 147 04026 1,668 1006
(BECKMAN ¥0. 2) CaVet 19.0 S¢3 347 3.1 3.0 0,09 3.15 0.71
SOUT-WAST RES INST 3 vE AN 04060 0448 0467 191, 5341 29.26 56.91 0.92
(HOWELL FUEL) sTAND=RD NEV, Lu082 0,069 024 3. 048 0.018 1.182 .20%
(BECRMAN NO. 2) CaVe¥ 13,6 1ue2 3e¢3 le3 1.5 0406 2408 0,52 c
SOUT~wsST RES (MST 3 ME AN Nela7 (.66 1462 179, 56.3 29+2° 534,00 0.91
(AMOCO FUEL) STAND.PD MEV. «u231 0,935 Ju23 B¢ 1e7 0,020 1.668 .u0k
( BECKMAN NO. 3) CeVe® 1547 543 3¢7 3.1 3.0 0.09 3.15 0.71
SOUT--w-S§T 95§ T~ST A e AN Ce0R7 0.48 7.67 191, 53,1 29.26 S6.91 4.32
(HOWF L), FUEL) STAND-20 HEV. 128 0,089 L024 3. 0.3 0.018 1.182 .00S
( BECKMAN NO. 3) CaVes léuse 162 33 1e5 1.5 0.06 2,08 0,32

Co¥e 1€ THE CUEFFICIENT NF vaRTATION, (STO, DeV./-E27 210400,
THE 4F2 AND EPA LABS, (MFR=-EPA/ERPA ¢100).

DIFF.% 1S THE SIFFERENCE OF TheE ME-MS RETWEE"



Table 4
1978 EPA-Peugeot Correlation
Diesel #2 Test Fuel Analysis

Fuel Fuel Al Fuel 32
Viscosity 2.31 Centistokes 2.50 Centistokes
Flash Point 141°F 154°F
Cetane index 45,0 48.5
(Calc.)
Cetane Number 42 50
Total Sulfur 0.3367% (Wt. %) 0.282% (Wt. %)
% Aromatics 35.5% (Vol. %) 28.0%Z (Vol. %)
by FIA
Gravity °API 34.9 36.7
Distillation-
Barometer 29.41 in. Hg 29.41 in. Hg
Initial 298°F 314°F
5% 384°F 393°F
10% 404°F 410°F
15% 416°F 421°F
20% 430°F 429°F
30% 450°F 443°F
407 469°F 461°F
50% 488°F 486°F
60% 507°F 513°F
70% 527°F 537°F
807% 551°F 562°F
85% 566°F 578°F
907% 585°F 5399°F
95% 619°F 641°F
Final 641°F 652°F
Recovery 99.3% 99.47
Residue 0.7% 0.67%
Loss 0.0% 0.0%

1 TFuel A represents fuel in use at EPA at the time the program was run.
It was supplied by AMOCO.

2 Fuel B was supplied by Howell Hydrocarbons.

3 Cetane Numbers provided by Peugeot.
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1978 EPA-Peugeot Correlation Program

HOT START FTP TEST PROCEDURE

AMOCO TUEL- []

HOWELL FUEL- E}

]
— — . _ —~ — B
EPA PEUGEOT PEUGEOT MERCEDES VOLKS-  RICARDO SWRI SWRI SWRI C.A.R.B.
BELCHAMP  PARIS BENZ WAGEN #1 #2 #3
CRUISE 25 MPH TEST PROCEDURE
AMOCO FUELl:]
HOWELL FUEL-ES]
= .
- —
<] [
nt
\
N a
'\ ——
™~
Y
| | O | 354
EPA PEUGEOT PEUGEOT MERCEDES VOLKS-  RICARDO SWRI SWRI . SWRI C.A.R.B.
BELCHAMP PARIS BENZ WAGEN #1 #2 #3



Southwest Research Institute was able to diagnose the causes

of their offset with EPA by bringing their equipment to Ann Arbor
and comparing it to EPA's facility. The SwRI letter summarizing
their work is included in Appendix 3 to present an example of

how one laboratory was able to resolve its difference with

EPA.

5.2 CO Emissions

CO emissions were lower with the Fuel B than with the Fuel A.
The offset was approximately 257% lower for the Hot LA-4 cycle
and 337% for the steady state tests. Again, however, lab to
lab differences were significant.

5.3 NOx Emissions ~
NOx emissions remained fairly constant between the fuels and
labs. A slight offset of 1 to 2% between fuels (Fuel A lower)
can be seen.

5.4 Fuel Economy

Fuel economy data exhibited no predictable offset or differ-
ence between fuels. ©Lab to lab variability was fairly low
also.

Fuel Discussion

The two fuels used in this program were meant to show the differ-
ence between the '"best'" and "worst'" that the Federal Register
specifications allow. Peugeot contends that the Cetane Number is
the best indicator of fuel quality. Since the fuel Cetane number
was not varied independently of other fuel parameters it is unlikely
that any strong conclusion relating emissions to Cetane number

alone can be reached in this program. In the EPA-Industry Correla-
tion Program of 1977 (CORR 7801-RL) the EPA lab also used a 2-D
Diesel fuel with a lower Cetane Index than the other participants.
However, on neither of the vehicles used there (a Mercedes 300-D

and a GM Diesel) was the HC offset as apparent as it is in this
program, This could mean the Cetane Number is not the only variable
in fuel quality or that perhaps the Peugeot vehicle used here was
more sensitive to fuel differences like these. The CO variability
tends to support the latter as CO emissions on the Mercedes or GM
were very repeatable between labs.



APPENDIX 1

Individual Test Data
EPA - Peugeot Correlation
Hot Start LA-4 Cycle
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/Le)
MEAN 0,375 1,20 1,14 341, 9.0 29.06 14,83 1,00
STAMaAe) Dy v, L0071 0,001 4007 2. 0.1 0.0 2382 4011
eV lew el Debh 048 a4 U.0 3.2 1.1
Al DATA
DaTt TE -TNO TyYHe avmnO SITE wFID - 3 (v o 3 NOX 2 3 cue 2 3 (43 Z 3
N7=0]=Tt8 /945106 v T D006 AVOI D,.300 0,456 0.0 1e02 1.5 0e0 1416 1412 0ou 396, 379, 0. 28¢5 30,7 0,0
N7=01=Th /94518 HOT D006 A0 0.308 0,429 n.0 1o laeB 00 Jo17 113 0. 393, 326, 0. 2b.7 31.0 0.0
(aLL /M1 l<==(MPG) ===>]
b AN Ne307 0etts2 0,0 1.08 1e12 00 1o16 113 0.9 355, 328, 0. ZHeb 0.8 .0
STaMAs 0 DRy, .Ul 0,019 0.0 001 0,05 U0 0.0} 001 0.0 2. 2. 0. Vol U2 0.0
eV 0.5 “ad 0.0 ol 1.9 el 0eb 0.6 0.0 0.6 0,6 0,0 0.5 0.7 ]
CeVaoio 1o Ttk CurfFFTCIENT OF VARTATI NG (ST, DEVe/Zutand #1000 .
DIFE e w2 1S ToF STEFFREMCE 0F THE MF - NS AETWEEM THE FP AND EPA LAB. (MFR-LPL/ZEPA #100) .
HoTt 2 Tef COaMi =TS PERTINENT To THESE TFSTS ARk 1L.OCaTv o In THE LAST TasLE OF TS APPEN..[X,



LAB COREI_WTTON SUMHALRY =~ TEST GAT PROCESSEI: mak  ~y 1979

Land?: PEUGH O =BELCHAEDP FLEL: AMOCO VEHS PENIGEDT Cilkp, HOI VIN: 2677501 IMERTTIA Tt 3500 ACTUAL HeP2 )2,

DATE e . TNU TyPFE HFIND o NOX  CO2 FE nirlvia Dyrl 00y IHP  BARG M NXFC DBl HSL  TLULSS

- R ———— m—--— - - - - wmEmam - amam- - - - - - - - - pp— - - -

L=PP2=10 5 1l 0.3%0 0 1.34 1409 313, 32.3 0 P> NDefh 0.0 30.07 37.16 0.8
4=22-T0 7 gl 0a374 1417 1.07 302. 33.5 "woP 7.0 0.0 30.07 36.57 0.8
j<mmmm (G/M[) == e > (MPG) (IMN=HG) (LRAINS == {(HIKAMS ) =a=>}
i)
ME AN 0,362 1.2 1.08 308, 32.9 VN7 36.8B7 0.8
STaNDARD DRV, «0170 0,122 014 He 0.8 0.0 Vel 2002
CaVe 4,7 9.8 1.3 2.5 2.6 0,0 loa1 0.2
nItF, . -26, ~10., =6+ =11, 13.2 3. =50, =14, .
nADG VAT
DATE TE-TMO TYPE DYNO SITE tib iy - 3 ‘u 2 3 NOX 2 3 cuz 2 k) Fe P 3
=po=18 5 Hatr Pe N.2H3 0,428 0.0 la06 1,00 Ve 1,07 lelU 0eti 328, 299. 0. 309 J3e8 0,0
Gege=T0 7 )l P2 Cel2H0 DetbH (a0} 0eBY  leu2 0ol 1404 1610 00 304, 301, O¢ 33¢4 33.6 0,0
(al.L /7M1) <= (M) ===
kAN 0.CHY 048 0,0 0.9/ 1,51 0.0 1.05 1410 0.6 3l6. 300. 0« 3241 33474 0,0
STanoa ' DEv, N.008 0enla 0,0 0s12 0413 0.0 0.02 000 0ou 17, 1. De 18 0el 0.0
eV - 2.7 e V.0 lc. dele 0ef) 240 0.1 0.0 5S5,4 0,5 0,0 5¢5 0Ve4 0,0
UIFF. = ’55. -’ha 0 -lh. -He 0. -10. -3 e =124 "ll. [ 14 120 1o

CoeVer 1. THE CO-FFICIENT 0OF VARTATIONG(STDe DEV.Ziat ol #100)
DItEe % 1S THE JFFERENCE OF Tt ME NS BETWEEN 0 sk 2 AN EPA LAY, (MFR-EPA/ZEPA #100).
NOTE S Toof COnmrtiTs PERTINFHME TO THE~E TFSTS ARE LoCATFD IN THFY LLAST TaBLE OF THIS APPEN (IX.



LAB CORAL T TON SUMMARY = TEST bala PROCESSEWE widk 2o 1979

LAH: PEUGEOT«BEL Chaip FUFL: hOwkl L VEHES PRUGFUT CaRrw,. HO) VIM: 26775201 IMERTEA . T: 3500 aCTUAL HE'S 12.3

OATE 1E S TNO FYeF (W ID cCO MOX  COP FE NPRIVER DYNO 0NDOA P BARY it NXFC  DBL nSL TLOSS

- ——— - - - ———— -— - - - mEmmE——— - - - - - - - - - - - - - -

4=21=7d 1 aaT NelbY 1.02 1,12 33A, 30.,0 n pe o1} 0.0 30.1% 53.44 0.91
4=21-10 3 T NG20%  L.0d 1,13 3%2. ZH.H [V it HeO 0.0 3014 D447 0,91
) |Cmmmmmm (6/M] ) m~mm > (MPO) (IN-1G) (ORATHS <o ((GFAMS) ===> |
/L %)
b N 0e25% 1.03 1,13 345, 29.4 30.19Y 53.96 (.91
STAaNGALD Dby, «014) 0,006 007 10, 0K 0,019 V.7¢24 <003
LoV S.bh NS 0.6 2.9 2.9 0,1 1.3 04,4
wItF. - 4R, =27, <+“2. =N. 1} 4, =26, =8,

HAG DATA

Ut TF-TNGO Tyee OYNO SITE HF LD 3 o 2 3 MOX 2 3 cu2 2 3 FE Z 3
S BN 1 qov pp N217 0,271 0,0 0.89 1,14 0.0 1,05 1419 0.0 348, 329, 0e 292 30408 0,0
[ N A 3 i re (e239 D.c288 0.0 0.1 1,14 0.0 1.06 1419 0400 363, 342. O 2He0 c9e6n 0,0

tal.l ,/M1) <K== (MPOL) =~=>|
ik AN N.228 G.cR0 0,0 090 1,14 0,0 1,06 1419 0.0 356, 336 0e 2Het 30,72 0.0
STHMDAD DEV. 0,016 0.ul12 0,0 001 0,00 040 0,01 0.00 0.0 il. 9. 0. U8B Uei3 0.0
(eVaer SN G .3 0.0 1.5 0.1 e 0,7 041 0.0 3.0 2.7 0.0 3.0 ¢Z.8 0,0
1k F . - “"l- -"1- 0. 'C’?- -2 te 0. "100 Ye e -0, -0 0. lo 1. Ne

CoeVaeio T5 THE COrbFICIENT OF VARIATIOUMG(STDY DEVesE N #100)
UiFFre % IS THE cIFFEREMCE 0F THE ME NS RETWEEN THE. mFR AND EPA 1LAB. (MFR-tPA/EPA #100),
pOTE S Trik COMUb TS PERTINEMT TO THE LF TFSES arb 1LOCaTer IN Teie LAST TAdLE OF THIS APPEN-[ X,



LAB CUKRFLATION SUMMARY = TFEST DATA PROCESSE!'S MAR .19 1979
LA PEUGHFOT-PARIS - FUEL s AMOCO VFH: PEUGHOT Cure, HOT VING 2677501 INFRTIA T2 3500 ACTUAL H¥': 12,3
DATE TE »TNO TYRFE HWFID co NOX CO2? FE DRIVER DyNO 0y IHP  BARO (L1 ] NXFC  DRL hSE TLOSS
H=19-78 33 T 0450 Ze12 0498 347, 2940 0o D60 0.0 28B.93 062.62 0,94
—————— (G/M]) wmeme > {MPG) (IN=HG) (GRAINS | <===(GkANS ) ~==>
/LIRY
ME AN 0,450 2,12 0,98 347, 29.0 28.93 602,62 0.94
STANDAKD DEV, 0 0,9 ] N, 0,0 0.0 0.0 +0
CoVae> 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DIFF. = - Sle =15 0. ~0.3 ~0. ~la. =5,
NAG DATA
DATE [ESTNO TyPE DHYNO SITE HFID - 3 (XU » 3 NOX 2l 3 Coe 2 3 [ 43 I 3
h=19=T78 33 HOI  w Ne3l4 04575 0.0 157 2,03 04,0 0,95 1.00 0.7 353, 342. 0e CBeb 294 0,0
{aLL s5/7M1) JCmm (MPG) === )
ME AN 0314 0575 0.0 157 2,063 040 0695 1400 Q. 353. 342, 0e 2Heb 294 0,0
STANDAD DEV, n.oU 0.1 0.0 0.0 0.0 Ds0 0a0 040 0o (1 O 0s U0 B0 0,0
eV 0.0 Ve 0.0 tieQ a,0 e 0,0 G0 Q.0 0.0 0,0 0,0 0.0 0.0 0,0
LItF. -19, -3. 0. 36, 64, 0, =19, =12 e =1la 2e 0. 1o =2, 0.
CoeVe¥% T~ THE COLFFTICIENT OF VARIATIONL(STDe DFVe/ME N #]100)
NIFFe % IS THE DIFFEREMCE 0OF THE MEANS RETWEFEN THE AFR AND tEPA LAB, (MFR-EPA/ZEPA #100).
NOTE: THF COMMEWTS PERTIMENT T0 THESE TESTS ARFE L oCaTey Joy THE LAST TABLE OF THIS APPEN!TX,



LAB CONRELaTTUN SUMMARY - TEST DAT: PROCESSED D 1-aR

LAH: PEUGFOT-PARTS FUFL S HOWELL VEH: PRUGEOT CORKL HOT VIN: 2677501 INERTEA '1 2 4500 ACTuaL M:
DaTk FESTNO FYPFE HFID co HOX  CO? FE DRIVER Dy 060 IHP  HAKO HUM NXFC AL BSE TLOSS
6=19-7H 35 il 0.273 1.76 1.00 354, 28.6 [ o 0e0 0o 28493 5HT7.50 0.49¢
| <mmmmm o (/M]) mme = >t (MPR) (Itl=t16) (GRATNS j<mm= (OHAMS) ~==> 1|
/L) -
ME AN 0,273 1.76 1,00 354, 28.4 28.93 57.50 0,92
STANDAD DFV, ol) 0.0 0 N, 0.0 0.0 U040 .0
CoeVaes 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0
DIFF, - =45, 2?64 =13, 2e ~laf -0, =21 ~Te
HAG UATA
DATE TESTNO TyPE NDYNO S1TE HFID e 3 Cuv 2 3 MOX 2 3 cop V4 3 Ft I 3
6=19-74 35 HOi H N.201 0,440 0,0 176 2,03 0,0 0,99 1.0l 0.0 360, 349, Ne 28e2 2Ye9 0.0
: (ALl ri/M1) | <==(MHG) =~~~
1L AN n.201 0,340 n,.0 1o 2,93 0.0 0.99 1.0} 0.0 360, 349. 0. 2He2 2H.9 0,0
STANDAWD DEV, 0.4 0. . 0.0 0.0 (V] D¢ 0,0 0.0 0.0 0. 0. O0e U0 0,0 0.0
CeVe 0.0 Vel 0.0 J. 0 n,0 0,0 060 0.0 0,0 060 040 0,0 060 0,0 0,0
DIFF, -~ ~4K, -0, 0. ch, P e XS 0. ’lS. ’ll. Uae 1. O 0e ~Us -4 4 e
CeVe® [ THE COEFFICIEMT OF VARIATIUNG(STD. NEVe/4MEAN #100) .

I
DIFFe % TS THE IFFERENCE OF THE ME:=NS RETWEEN THE “Fie AND EPA LAB. (MFR-EPAZEPA #100).
NOTES THE COuMenITS PERTINENT TO THESE TFSTS ARE LOCATED IN THFE LAST TABLE OF THIS APPEN:IX.



LAB COHRFILATTON SUMMARY - TEST Dalr PROCESSEDI: AR 1979
LaR: MERCFDES HFEM7 FUFL: aMOQOCO VEM! PEUGEQT CORP, HOT VIN: 2677501 IMERTIA 1 3500 ACTHAL Hi-t 17,3
DATE 1F STNO 1YPE HFID co NOX  CO2? FE DPIVFER DYnO 0O IHP  RBARN tH1IM NXFC  DBL HSL  TLOSS
6~ 1-78 15 ST 00660 1430 0,99 329. 30.7 6 0.0 0.0 29.25 SK.99 0.93
h=- }-T8 13 BT 06470 181 0496 331, 30.5 W7 0e0 0.0 2977 HB8.99 .93
jmrmo—— (G/M]) ===w=>] (MPG) (IN-HGY (ORATNS jmmm= {OGRAIS) =~==> |
7L53)
MEAN Na465 1432 0,37 330, 30.6 29.27 5B.99 0.93
STANDAYD DEV, L0071 D078 J02) 1. 0.1 0.027 0,0 0
CaVe 1.5 Sel 24?7 0o 0,5 0.1 v.0 0,0
DIFF, = -6 ~3s =1S5. =5, 5.7 1. =19, =~hA,
HAG UATA
DATE TE-TNO TyPt NYNO SITE HFID 3 co ol 3 NOX 2 3 coe 2 3 HE I 3
b 1=TH 15 Har 12355 0,550 0.0 115 1,42 0.0 0.95 1.02 0.0 334, 3245 0. 30.3 31.2 0.0
6= }-TH 13 Y01t 7 Ne350 0579 0.0 1e12 1,68 (0.0 0.92 1.00 0.0 343, 3720 Oe 296 Jlen 0.0
(al.l. /M) f<== (MIG)m==s
ME AN N.353 0.564 0,0 l1.11 1,55 ¢.0 0.93 1.01 0.9 339, 372. Oe 299 3le3 0.0
STANDACD DEV, Na004 .21 0.0 002 0,18 Ne0 0,02 001 Vot 6o 3. D¢ 05 02 0.0
CeVe 1.0 J.6 0.0 1.9 11.9 DeD 2.3 lo& D,0 1o 0,9 040 17 0ol 0,0
DIFF . s -9, -5 0. -2 -4 o 0. =20, -11. e -5, -l 4 0. [a X8 l‘u' Je
CeVe® 15 THE COFFFICIENT OF VARIATION.{STD. DEVe/MF N #100) .
DIFFe. % IS THE DJIFFERENCE OF THE ME«NS RETUWEEN THE b AND EPA LAB, (MFR-FPAa/LPA #100).
NOTE S THE COMMESNTS PERTIMENT TO THESE TFSTS ARF LOCATFO It THE LAST TABLE OF THIS APPEN TX.



LAB CORRELATTON SUHMARY - TEST DAl: PROCESSEDS AR e 9Ty

LAH: MERCEDES BENZ FUFLt HOWFELL VEHS PRUGFOT CuRk,. HOT VIN: 2677501 INFRITA Tt 3500 ACTUAL He'r 1.3

DATE TESTNO 1ypF HFID cn NOX  CO? FE DRIVFER DYHO ODO#M IHP  BARO HiMm NXFC  DHL nsE TLOSS

- Pp——1 - - - - - —— eEmroa— - a- - - - - -——— - - -

5-1)-78 9 4T 0.15%  0.94 1.01 360, 29.9 07 0.0 0.0 29.17 51.36 0,90
“=31-74 11 LT 042500 0,98 0,99 333, 30.5 v 7 Ne) 0.0 29413 56425 0.92
|<mmmmae (G/MI)==e==>] (MPG) (IN=HG) (GRAINS f<mmw= (GHAIS) ===> ]
ZUI)
ME AN 0,204 0,96 1,00 337. 30.2 29.15 93.80 0.91
STANDASD DRV, «0651 0.028 016 Se 0o 0.027 3.4%8 .013
CaVe 31.9 2.9 1la4 1.5 1.4 0.1 el labH
DILF, -59, =31, ~-)3. =3, 3.9 0. -¢be -8B,
AG IATA
DATE TE.TNO Ty DYND SITE WFID - 3 co » 3 MOX 2 3 co2 Fd 3 te -
S~} ~-7TH 9 w0l 7 N.145 0.140 0,0 0.84 1,06 0,0 0,95 1.07 0.9 351, 331, De 29.0 3047 0,0
$=31-74 1l wor 7 N.24]1 0,265 0.0 0.90 1,05 0.0 0,94 1.05 0.0 3ab4, 324. De 2945 3le3d 0.0
(ALL /M) <= (MFG) ===>1
ME AN Na193 0,202 0.0 0.7 1,04 0.0 0,94 1.06 0.0 348, 378, 0. 293 3le0 0,0
STANOARD DEV, 0,064 0,088 0,0 0.05 0.01 0.0 0,01 0.01 0.0 5, Se 0 Usl da& 0,0
CeVe 35,2 4.6 0.0 Se? 0,4 0ol el 1,3 0.0 1l 1.5 0,0 1.2 les 0,0
DItF, = =50, ~nh, 0. =-25. =iv. 0. =19, =7, e =3. =3 0. 3. 3. ne

CeVed I THE CULFFICIENT OF VARIATIUN. (STD. l)lé\‘./"ltu“ “100) .
DIFFe % IS THE 0IFFERENCE 0OF THE ME NS RETWEEMN THE aF 1 AND EPA LAB. (MFR-EPL/EPA #100).
NOTE: THE COMMENTS PERTINENMT T0O THESE TFSTS aRE LL0OCATFO Ty THE LAST TABLE OF THIS APPEW [X.



LAR CORREL AT (M SUMMARY = TFST DATr PROCESSE S s1aR e lyry

LAR: VOLKSWAGEN FUFi_t aMOCO VFH?: PEUGHUT COrRp, HOT VINS 2677501 INFRTIA T: A500 SCTUAL hitd 2.3

- T o m o = > B A -~ o " o= St = v e - o e W o > T = 4t S - S Pm W A o e e - o = m T v s e e S o - = Y W L, = e e e A e o .

DATE TE~TMO TYPE HFID co NOX CO? FE NRIVEKR UyNO 0DO 1HP  BARYD alVIE] NXFC  pBL HSL TLUSS

- - - -——— - - - - —— memm—— m——— —-———— -—— -——— - - - - - - -

6- 6-18 17 HOT 0,360 1.54 1,00 362, 28.0 T N0 0,0 29,84 SH.49 0,93
Hh= 6-78 19 vl 0,490 V.68 1,05 67, 27.% b N0 0.0 29.72 60,45 0,94
<mrmmmne (G/M]) e e m > (MP6) (CIN=1i3) (ORAINS [ Cmm= ((HAMS) ~==>|
/L n)
ME AN N.42% 1.6 1.02 365, 27.8 29.78 59,47 0,93
STANDARD DEV., 0919 0.099 L0135 4, 0.4 0.0846 1,386 .006
CeVer 2106 h-l 3.4 1.0 103 0.3 263 O.0
(5 B -l4. 1%« ~11. Se =bob 2. =19. =6,
HAG DATA
DATE TEATHU TYPF NyYmo SETE WFID - 3 co » 3 NOX 2 3 Ccu? 7 3 FE ’
b= 6-TH 17 1ot & 0.260 0,450 0,0 1.22 1.83 0.0 0.96 1.04 0.0 364, 360, 0s 279 28,1 0,0
f- 6-=TH 19 40T 6 N.350 0.620 0,0 leoy 1,493 0,0 1.03 1.07 0,0 370, 365, 0e 27.4 27.n 0.0
(aLlL o/7M1) | <==(MPG) ~==> |
MEAN 0,305 0.535 0,0 1.31 1,88 0,0 0.99 1.05 0.0 367. 363. Ne 27.6 27.9 0.0
STAMDAYD DEV, N.064 04120 0,0 03 V.07 Va0 0.05 D.02 0.0 4, [ 0 Uets o6 (.0
CoeVer 20,9 22.5 0.0 27 3.8 1e0 S0 2.0 0.0 1.2 1.0 0,0 13 13 0.0
NIFF, -21. =10 0. 11, 17, 0, =15, ~-7. e 3. 8. 0. =-co =7, ne
CoVed I~ THF CUOCFFICIEMT OF VARIATIUNG(STDe DFEVe/ZiEaM 2100) .
DIFF. ¢ 1S THE DSIFFERENCE OF THE ME NS QETWEEN THE MFie AND EPA 1 AR, (MFR-tPA/LPA =100).

MOTES THE COMME TS PERTINENT To THESE TFSTS ARF t0CATEL IN THF LAST TABLE OF THIS APPEN 1IX,.



LAR CORRELAT N SUMMARY - TEST DATlr PROCESSECS ak 14749
LAH! VOLKSWAGEN FUFL: AMOCO VEH: PEUGLUT COURP, HOT VING 267750} INFRTIA T3 3500 ACTUAL hi's 12.3
DATE TESTNO TYPE HFID cn NOX Cc0? FE DRIVE DYyRO 0RO s IHP  BAKO GUTE NXFC DAL HSL  TLOSS
6- 6-78 17 HOT NL,360  1.54 .00 62, 28.0 v 6 N0 0,0 29«84 HSB.49 0,93
6= 6-7H 19 ST 0,490 1.68 1,05 167, 27.5 06 Ne0 0,0 29.72 60,45 0,94
J<mmmmmm (5/14]) —~ e e > {(MP5) (IN=HG) (LRATNS | Cmmm (GHAMS) =m=> |
/Ln)
ME AN 0,475 1.61 1.02 365, 27.8 29,78 59,47 0,93
STANDARD DEV, 0919 0.099 ,035 4, 0e4 0.0H4 1,346 <0006
CaVaer 2l.h ‘Iol 3.4 1.0 l.J 0.3 8.3 0,0
DItF, -l4, 15 ~11. Se =beh 2. =19 =6,
HAG DATA
DAL FESTNOG TYPF Dyb( SITE “FIN - 3 co 2 3 MO X 2 3 cu2 2 3 Fe I 3
6= 6-TH 17 11 m 0.260 0,450 0,0 1.22 1.83 0.0 0.96 1.04 0.9 364, 360, 0o 27.9 28,1 0,0
f- 6=TH 19 4T 6 N,3%0 0.620 0,0 Loy 1,93 0.0 1,03 1.07 0.0 370, 1365, 0 274 27.6 0,0
(aLL G/MI) | <=~ (MPL) ===>|
MEAN 1,309 0.535 0,0 1.31 1.8 0,0 0,99 1.05 0.0 367. 363. De 27.6 27.9 0,0
STANDA#N DEV, 0,064 04120 0.0 013 G 07 040 0405 0.02 0.0 4, 4o De e o4 0.0
CoeVar 20,9 22.5 0.0 Y7 3.8 el 5S¢0 260 0.0 1.2 1.0 0.0 13 13 0.0
UikF. ~21. =10. (12 13, 1/ 0. =15, =7. Ve 3. 8. 0. ~co =7 Q.
CeVed I+ THFE COFFICIEMT OF VARIATIONG(STDe DEVe/NEAN #100) .
DIFFe ¢ IS THE SIFFERENCFE OF THE ME 'NS QETWEEN THE MFi AND EPA LLAB. (MFR-tPA/EPA #100) .
MOTE: THF COMME 4TS PERTIMFNT TO THELSE TFSTS ARE | DCATen IN THFE LAST TARLE OF THIS APPEN. IX.



LAH COVRFLATTIUN SUMMARY - TEST DAT- PROCESSELS MAR 1979
LAR: RICARZDO FUEL: AMOCO VFH? PEYGEOT Cole . HOT VING 2677501 INFRTIA -T: 3500 ACTUAL HV! 1.3
OnTe TETNO TyiF HETD co MOX  CQ2 FE DRIVER DYRO QDO THP RARY M NXFC DBl HSL TLOSS
h=14-78 b Nell4 1.29 1,09 357, 28.3 0 Nell 0.0 30.09 SH.49 0,93
6-14-14 AT 0,453 1.47 1,03 352. 28.R8 0 0,0 0.0 30.09 49,24 0.8Y
jCmmmam ~{O/H]) ~m e > (MPG) (IN-HG) (LRAINS | Cmm= (GHANS ) == |
/L)
tak AN N.433 1.38 1l.06 355, 28, 3009 53,87 0.91
STAMDAD DRV, «N27T6 04127 042 G 0 0.016 6.541 025
eV, 6.4 D,2 4.0 1.0 1. 0.1 12.1 2.8
DIFF, » ~12. -l -8 2. =1, 3. =7k, -H.
HAG VATA
DATE TESTNO TYPE DYNO SITE WHFID I's 3 Cu 2 3 NOX 2 R) coe 2 3 43 ¢ 3
6=-14-78 HOT 06323 0.998 0N.0 1. l.he 0.0 1.03 115 0.0 358, 357. 0. 2R«4 2.3 0,0
6-14-78 HO N,369 0.-30 0,0 le12 7,/3 00 1,02 1.05 0.0 351. 352. Ne 28.8 2.7 0.0
(aLL /M1 P <== (M*G) ===, |}
ME AN Ny346 0.514 0,0 lelZ2 4,082 0.0 1.02 110 0.5 385, 355. De 2Be6 Ziten 0.0
STAMDARD DEvV, N.033 0.023 0.0 Nel0 4,39 040 0.01 0607 0.n S. 4o 0. Vel 0De3 0.0
CoeVe als oy 0.0 et 95,1 De)l 047 6.4 0.0 144 1,0 0,0 1.0 1.0 0,0
UIFF. "ll)o -13. Oe -3, 117, 0. '120 =-3. the -1. Se (U 1. -5, e
CoeVa®h I THE CULFFICIENT OF VARIATIUNG(STDe DEVa/tiE AN #100) .
DIFF. % 1S GIFFERENCE OF THE MEoNS RETWEEM THF tFR AND EPA LAB., (MFR-EPA/EPA #100).
MOTES T-F COMMEMTS PERTIMENT TO THESE TFSTS ARF { OCATeN In THE LAST TABLE OF THIS APPEN -1X,



LAB COPRELATION SUMMARY - TEST Lals PROCESSENDE inke T KV 2
LLABT RICARDO FOUELT HUOWELL VEH: PEUYGFUT CoRw,. HOT VIN: 2677501 INMFRTIIA +¥: 3500 AGCTUAL HY': 17243
DATE TESTNO TYvPE HFID co NOX CO2 FE DRIVER Dvyn0 QL0 IHP  RARO riIM NXFC DBL HSL TLosS
t=13-74 5 d0T  Ne266 N.98 1,07 357. 28B.%5 0 N0 0,0 30.27 47.3% 0.84¢
6=13-7H 21 HUT 0.289 1,05 1,11 348, 29.2 [ 0,0 0,0 30,22 S0.57 0,9
| €mwmwea (G/M]) = mm = > (MPG) (IN=HG) (BRATINS fCmm={(GPAAS) === |
/LH) :
1k AN 0.277 1.02 1,09 353, 28.8 30,272 48,96 0,89
STAMDAKD DEV, <0163 D.0%3 028 6. 0.5 D016 24277 4009
CaVaer 5.9 “e2 2ot 1.8 1.7 0.1 “e7 1.0
UIFF, : -4t, =2T7Te =S5, 2. -0.R8 4, -33, -1n,
HAG DATA
DaTt. TESTNO TyPr DYNO SITE HFID 3 . > 3 NOX Fd 3 . coe V4 3 ft / 3
He13=TH 25 HOT 0.232 0.798 n,0 090 1,05 U0 1405 110 0ovr 3IRT, 346. 0. 27.6 29¢3 0,0
6=13-78 27 w0t n.237 9,337 0,0 D90 1,19 0,0 1,09 1413 0.6 356, 340. Ne 2Heb 2948 0,0
(AL n/MI1) I <==(MF(G) ===>{
it AN Ne234 0,317 0,0 0.9 1.12 0,0 1,07 la1) 0.0 362, 343, 0. 2Hsl 2%ets 0,0
STANUALD DEv, N.V04 0,u28 0,0 0.00 0,10 0,0 0.03 0.02 0.0 He [ De De6 Dot 0,0
CoVaer 1.5 Helt 0.0 e 7.1 Nell 2eH6 19 0.0 2.2 1.2 0,0 23 le2 0.0
DIFF, -39, =uh, 0. ~d2. =V 0., -8, =2. (1% l. 2e e =le =2 Ne
CeVe® 13 THE CUEFFICIENT OF VANIATIUN.(STDe NDFVe/tiEAN #100) .
DUIFt, &% IS THE 0IFFERENCE OF THE ME/NS RETWEEN THE AFR AND EPA 1LAB, (MFR-EPA/LPA 2100).
NOTE: THFE COMMENTS PERTINENT TO THE F TESTS ARE LoCaT. o IN THE 1LAST TABLE OF THIS APPEN:-1X,



LA COREL aYTON SUMHARY ~ TEST DATA PROGESSED T ek 1979
LAB: SOUT W= ST RES IMSTY FUFL.: AMOCO VFH! PEUGEOT Curve, HOI VING 2677501 IMERTTIA Tt 3500 ACTUAL HY: 12,9
DATE TEHTHO 1Y'E HFID co HNox  CcoOr? FE nHRIVER Dyni0 000 IHP  BARO HUM NXFC Dt HSt. TLSS
J1O=-24-74 11 HOT 0420 1.96 0,96 379. 26.6 1 Sl 6019.0 10.6 29.2H 51,07 6,90
10=24-74 14 AT 064420 1459 0.94 373, 27.0 1 Skl 6034.0 10.4 29.26 53.9]1 0.91
fCmmmm e (G/MU]) =weem > (MPR) ( IN=HG) (LRAINS | <===(GHAAL) =a=>|
/L)
ME AN 0.620 1.57 0.95 AT, 26410 29.27 52449 0.90
STANNDAD DEV, o0 0.021 014 4a 0.3 0.0 2.008 008
CeVe 0.0 1.3 1.5 1.1 1,1 0.0 3. 0.9
NIFF. -15. 3. ~18. 9, =7.R l. -2He =9,
AG DATA
DATE TESTNO TYP*.HYNO SITE HFID - 3 cQ > 3 HOX 2 3 coe ’ 3 ft 2 3
10=24-74H 11 201 SWRI 1 0320 0.510 0.0 1.23 1,87 0e0 0.96 0,96 0.0 3Hl. 377, 0. 2645 26547 0.0
10=24~T8 14 10T SWRL ) 016290 0540 0.0 lels 2,01 Us0 0492 0.95 Noti 367, 379. 0e 275 26be6 0.0
(Al.L ~/M]) f€== (M) ===y
tE AN 0,305 0929 0.0 1ol 1,94 060 0,94 0.95 0.0 374. 378. 0e 2740 26546 0.0
STAMDAYD DEvV, 0,021 0.u21 0,0 0.0 0.J0 0.0 0,03 0.01 0.0 10, 1. 0s De7 0ol 0.0
eV 7.0 . 0.0 Saets [ | .0 3.0 0e7T 040 2eh 04 0.0 2.6 043 0,0
LIHF, -21. ~1}1. 0. 2 2l 0, -19, =16, e 5. 12. 0« =S¢ -11, 0o
CeVeh I THE COLFFICIENT OF VAKIATIUM,(STDe DEVe/HFaMN #100) .
DIFFe * TS THE QIFFERENCF 0OF THE ME NS RETWEEN THFE “1FR AND EPA LAB, (MFR-EPa/EPA #100).,
HOTES THE COMMELTS PERTIMENT To THE F TFESTS ARE LOCATFD IN THF LAST TABLE OF THIS APPEN [X.



LAB COPREL.TTON SUMMARY -~ TEST DATa PROCESSED viar . 9 1919

LARD SOUTHw ST RES INST FUFL: HOWELL VFHE PEUGEUT CORO, HOT VIN: 2ATTS0] IMERTTA =712 3500 ACTUAL He'?t 1 2.3

DATE 1E-TNO TYPF HFIN co NOX  CO? FE nNnIVEK Dyl 0O IHP  BARO M NXFC DAL HSL  TLUSS

-——- - - -——— - P, - - - e - - - - P - - - - - -————

10-74~78 21 1 0,270 1,20 0.94 363, 27.A 1 Skl 60560 10,4 29.25 59,75 0,93
10=-24-74 26 T 0,320 1.29 .01 7Y, 27.7 b Sl 607040 1044 29425 64,60 0,95
R (G/M]) === > (MPh) CIN=HG) (GHATINS | €===(GHAMS) ===>|
/L)
ME AN 0,295 1.72% 0,97 367, 271.5 29.25 62,11 0.94
STANDAD DEV, «0354 0.064 049 60 Dot 0.0 Jad4a L0146
CoeVe 12.0 Sl 5.1 1.5 1.5 0.0 Set L9
DIFF, & -40, =11. =15, 6. =5.4 1 -15., =5,
HAG DATA
DATE TESTNO TYPE DYNO SITE HFID - 3 4 s 3 NOX 2 i T o - 3 FL. ¢ 3
10-P4-T8 21 HOT  SuRrl 1 0,230 0.410 0,0 0.97 1,40 0.0 0,92 0.96 0.0 362, 364, 0. 27.9 2717 0,0
10-P4=174 24 10T sweRl | 0.260 0,470 0.0 1e0A 1,90 00 1,00 1.03 0.0 378. 365, 0. 26,8 27,6 0.0
(ALL /MD) f<m=(MP() ~e=s )
tE AN N.245 0,140 0.0 1.01 1,65 0.0 0,96 0.99 0.0 370, 365, 0, 27.3 27.6 0.0
STAMDAD DEV, 1.021 0.062 0.0 0e0h 0.07 060 0.06 005 040 il. 1. 0 BB el 0.0
CeVe = : Bl 1£.5 0.0 643 4.9 UeD Se9 S0 0.0 3,1 0,2 0.0 2.8 0.3 0,0
ODIFF, ¢ ~3h., =53, 0 =12. =1va 0, -i8. -13. n. 4, Ae 0. =do =B, G

CeVe® I~ THE CUFFFICIENT OF VARIATIOUN. (STOa DFVe/tE i #1000, -
DIFF. 2 1S THE SI1FFERENCE OF THE MEANS RETWEEN THE aFR AND tPA LAB. (MFR-EPA/LPA #100).
NOTES TnE COMMERTS PERTINENT TO THESE TFSTS ARE L aCaTet: 110 THY LAST TABLE OF THIS APPEN IX.



LAB CORRELATTUN SUMMARY - TEST LATA PROCFS%FH:>MAR ce 1979

LAR: SOUTHWEST KES IMST FUFL: aMOCO VEH: PEUGFOT CuRr, HNOI VIM: 2677501 [MERTIA - 13 3500 ACTUAL H 2 17 .H
DATE TE-THO TYPe HWFID co NMOX  CO2 FE OPIVER DYHO 050 ITHE  HAKO HiiM NXFC  »BL HSL TLOSS
10-24-18 11 AT 0490 1.56 0.96 379. 26.6 1 SwkEl  h019.0 10.4 29.28 9H1.07 0.90
10=-P6~74 - 14 el 0,430 1.5Y 0,96 373, 2740 b SekD 6034.0 1046 29426 953,91 0,91
|€¢=mmmmm (GZMY) =====>] (MP() (IN=116) (GRAINS j<===(OHHAYS) ===>|
/Ly)
1E AN 0.460 1,57 0,95 376, 26.% 2927 92.49 0,90
STAHDAD DEV, L0424 0,021 014 L, 0.3 0.0 2,008 008
CeVe 9.2 1.3 1.9 1.1 1.1 0.0 J.R 0,9
DIFF, -Te 13. -18. 9. =7.8 1. -Z2H. =9,
HAG UATA
NATE TESTNO TyPE NYNO SITE WFID I 3 (8] ? 3 NOX 2 3 coe2 2 3 FE I 3
1y=-24-78 11 HO1 SWRI 1 0,390 0.980 0,0 1e22 1,87 00 0.96 0.96 0.0 38)e 377 Oe 265 26,7 0.0
10-p94-78 14 HOT SwPl 1 Ne310 0,550 0.0 l.1a 2,01 Ne0 0,92 0.95 0.0 367, 379. 0. 27.5 26,6 0.0
(aLL /M) {<~=(MPGY-==> |
ME AN Ne350 0965 0.0 lelAd 1.7 0,0 0,94 0.95 0.0 374, 378 O 27.0 Cbet 0.0
STANDAD DEV, 0097 0au2] 040 0.06 U.lO 0.0 0.03 0401 0.0 10 l. Oe 07 Vel 0,0
VeVt 16,2 3.8 0.0 Delt Sel Ve 4D Vel ND,0 2Zob 0,4 0,0 o6 Ned 0,0
DIFF, = -9, ~5. 0. 2. ?le 0. =19, -16. e 5. 12. 0 =He =il 0.

CeVedh I~ THE COLFFICIENT OF VAKTATIONG (STDe DFVes/HE AN %100) .
DIFF. % IS THE OIFFFRENCE OF THE ME/~NS RETWEFEN THFE tMFR AND EPa LAB. (MFR-FPA/EPA ¢100) .
NOTFE: THF COMMEMTS PERTIMENT Ty THESE TESTS ARE 1 NCATed Ity THe LAST TABLE Ot THIS APPEN [X,



LAR COrREL--TTUN SUMMARY ~ TESIT DAT.. PROCESSEIYS SR -y LYty

LAaB: SOUT- Wk QT RES {hsT FUEL S HOWEL L VFH: PEUGHOT (alik, RHOT VIN: 2677501 IMERTTIA 1t AS00 ACTUAL Mt 12,13
DATE TESsTH0 17EE WFID co NOX €02 FE NDRIVER DYNHO  OLUON THIP  BARD HUM NXFC DBL mSL TLuSS
to-24-748 21 1T 0270 14,20 0,94 363, 270 1 S 21 605A,0 1046 29.25 59,75 0.93
10-74-17H 24 HOT 0 Ne3300 129 Yol 371, 27.2 1 Sunl 607040 10,4 29.25 ba, 48 0,95
| Cmmwmm = (6/M]) e mem > (MPis) (IMN=16) (GRAINS == {(HA 1S~
/LR) '
MEAN 0.300 1.24 0,97 367, 27.5 29.25 62,11 0.9+
STamMpaen DFv, 0474 0,064 049 6. 0.6 0.0 3.344 ,014
CoVa: 14,1 5.1 5.1 1«5 1.5 0.0 S.a 1,5
DIFF, = -39, =11« ~15, he =Sehs 1. “1%. -5,

BAG HATA

DATE  TESTNO TYPE OYNO SITE HFID 3 (o > 3 nox 2 3 cu2 2 3 T 3
10-24~T0 21 HOT  swel | 1.240 04290 0.0 0,97 1.40 0.0 0.92 0.96 0.0 362, 366. 0. 27.9 2747 0.0
10=24~7TH 24 HOT  SWRI 1 N.280 0370 0,0 1.06 1,40 0.0 1.00 1.03 0.1* 378, 365, O 2baB 27Tet 0.0

(ALL /M1 b Cmm (MPG) ===}
MEAN 0.260 0,130 0,0 1.01 1,65 0.0 0.96 0.99 0.0 370. 365. 0. 27.3 27.6 0.0
STANDAWD DEV, 0.028 0.057 0.0 0.0 0.07 0.0 0.06 0,05 0uf0  11e  1a 0e 0.8 041 0.0
CoVe 10,9 17.1 0.0 6.4 4.9 0,0 5.9 5,0 0.0 3.1 0.2 0,0 2.8 0.3 0.0
DIFF. = -33. -4, 0. =-12. =10. 0, =18, =13« 0. 4, B, 0. =3. <-H, 0,

CoeVah 1% THE COLFFICIENT OF VARIATIOUN,(STD. DEV./MEAN #100).,
DIFF. % IS THE SIFFFRENCE OF THE ME ANS RETWEEN THE tF[: AND EPA | AB, (MFR-EPa/EPA #100).
NOTE S TiF COMMLNTS PERTIMENT TO THESF TESTS ARE 1LOCATED IN THE LAST TAHLE OF THIS APPEN.IX.



LAR CORRFLATTON SUMMARY = TEST DATA PROCESSED: ek oy 1479
Lagd: SOUTHWEST RFS JTHGT FUFL Y AMOCO VEH?: PEUGFOT Cure, HOI VIN: 2677501 INERTIA Tt 13500 ACITUAL He'd 12.3
DATE TESTNO FTYRF HFID [l 8} NOX €02 FE DRIVER DYHO QDO IHP  BARO HUM NXFC . DBL RSL TLUSS
fo=Pa=-78 i% T 0,480 .99 6,54 377, 2740 I S+ ©034.0 10,4 2926 53,91 0.9i
[ R (C/M]) mmemes | (MPG) (IN=-HG) (GRAINS {<===(LHA A4S ) ~~=~>
/1.8)
HME AN D,4R0 1.59 0,94 373, 27.0 29.26 53,91 0,91
LSTANDAYD DEV, o0 0.0 o0 0. 0.0 0.0 0.0 0
CoVaer 0.0 N0 0.0 0.0 0.0 0.0 0.0 0,4
DIFF, Ve 14, =18, He =741 1. =26 -f,
HAG DATA
DaTt TESTHO TyP: DYMO SITE HFID p 3 o > 3 NOX 2 3 coe Fd 3 ¥s I 3
Y0-24-78 14 HOT  SwRI } 0.340 04010 0.0 Felte 2,01 a0 0.92 0.95 0.0 367, 379. 0o 27.5 2b4S 0.0
(aLl ;/7MID) <=~ (MFG) m==s
HEAN 0340 04010 0.0 lela 2.01 Ul 092 0.95 0.1 367. 379. Qe 275 ey 0,0
STANNARD DEV, 0,u Oetr 0,0 V.0 Ue) e 0.0 0.0 Oot 0. 0. 0. U0 040 0,0
CoeVae: 0,0 a0 0.0 0.0 Y Ve 040 0,0 0s0 040 0,0 0.0 V.0 0Gs0 0,0
DIFF, -I?.l 3. (109 ~1. e 0. =2le =16 (ES . 13, (U ~3e =12, Ve
CeVe® I« THE COHFFICIEMT OF VARIATIUML,(STU. DEVe/REN #100) .
DIFFe & 1S THE LHIFFERENCE OF THE NS BETWEEN THE WFix AND EPA LAB. (MFR=FPA/EPA %100).
NOTE: THF COMMEHNTS PERTINENT TO THESE TESTS ARF LOCATFO IMN THF LAST TABLE OF THIS APPEN:IX,.



LAHB CORRFLTIuN SUMHARY - TEST DaT- PROLESSEL S AR~y
LAHG SOUT Wt ST kES ST FUEL: HOowkg L ‘VEH: PEUGEFUT Comdiry HOT VING 2677501 IMFRTIA :T: 3500 ACTUAL Hes
NDATE € STHO [l HFLD CH NOX  COP FE NRIVER DY OLO- 11 BAKD HUM NXFC DL nSL  TLOSS
10=-24~74d 21 ol 03200 1.20 0.94 363, 2TeH I S 6056.0 104 29425 5975 0.93
10-26-70 cé T NL360 Va9 1.0) TY. 27.2 LS HI ouT70,0 In.4 29.25 o64.4a 0,99
|<ormmmae (G/M])==-em >t (MPGY) CIN=-HG)Y (URATHS J<=em (GHANAS) ===>]
/13) ’
ME AN 0,360 o240 .97 367, 2745 29.2> BHZ2.11 0.94
S TaNnawD DE vV, L0281 0,064 L049 6. 044 0.0 3.344 J014
CoeVe 8.3 Sel 5.1 1.6 51,5 0.0 Set  leb
bUitF., -31. -1l =1h, e =5.4 1. ~15, -Se.
(1AG DATA
DaTt TETMO TYRE YNO STITE HF LD 3 (W5} o 3 NOX 2 3 cue 2 3 FE Z 3
Lo=26~70 21 et seRl He270 0.1370 0,0 Osv/ 1,40 0.0 0.92 0.96 0.0 362. 364, 0e 2749 27.7 0.0
o= 410 ¢4 vl swrl ) 04300 0e10 0.0 100 1aw0 0.0 1400 1,03 0.9 378, 365, 0. 20e8 2Ten 0.0
(al.lL ~/M1) <m=(MHG) ===> |
“f AN NedBS 0e 190 0.0 e} 1,45 040 0.96 0.99 0.0 370. 365, 0. 27.3 27.6 0.0
STANGA-<D DRV, HeUZ1 041128 0.0 006 0,07 Vel 0406 0,05 0.0t 11, | O 08 Uo) 0.0
gV, 7.4 .3 0.0 0,1 4.9 Del 549 5.0 U0 3.1 0,2 0,0 ¢ce8 0.3 0,0
leF. —db- -J“. 0. ‘12. -I'). 0. ‘]uc ‘130 0, G 80 na "3. “Ho N,
CoVetr b+ THE Con FFICIENT OF VARTATIOMG(STD. DFEVe/"E AN #100) o
DIFE e s 15 Tk TFFERENCF oF ThE ME.MS HETWEEM THE HR AMD EPA LAB. (MFKR-EPA/EFA #100).
HOTES ToF CoMmMrnTs PERTINENT To vk -F TFSTS ARE 1 0CaTi o Iy THE LAST TABLE OF THIS APPEN.1X.
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APPENDIX 2

Individual Test Data
EPA - Peugeot Correlation
25 M.P.H. Steady State



LAB COHREL AT TGN

LAY tPA FOURL: ARUCO ©OVFHD PEHGHOT <O i

DATE TE2TNO TrPF HEID o NOX €02 FE NRIVEY DY

07-01-78 79i813-) (725 N, 260 0,9) 0,42 195 S1.n 0 Dons
71936513=2 €225 0.264 0,91 0,80 189. S3.6
07=-01=78 791515-1 C'25 0.37% 1.1% 0.83 200. 0.3 0 boubk

191515-2 CU26 0435% 1,09 0,80 191, H92.R

|<mmmm—— (G/11]) mee e >t (MPG)
HE AN 0.313 1.0l 0.8] 194, 52.1
STaMnavD DRV, D600 0,120 015 Se lea
CaVe 19.2 11.9 le8 2.5 2.6

SUMMARY -

0004

>

HSh26 ¢

<

H643,0

VIih:

TFST DATA

2617561 INERTLA

BAR.) PtUM NXFC

29.08 ©9.01 0.97
29.10 /3,00 0,99

CIN=HG)Y (ORATINS
/L)

29.09 71.00 0.9
0016 2.822 <013
0.1 4.0 1.3

PROCESSEN? inle

DRL HSIL TLoSS

=== {LHANS ) ~==>

1979



07-01-T78 193517-)
19.4817=~2
01-01-78 7191519+
193519-2

ME AN
STaNnna-pD DEV,
"egVgq -

FuelL : HowFtL

2%
125

he I8

oy

N.161
0092
S.7

0.51 0.,KH7
N.52 0,86
NDetrl Vot
N.H0 0,77

= (G/M] ) ==

0,69 0,13
0,052 042
tn,7 8,1

VFH?

cor

194,
188,
194.
194,

LAB CORRrL VLU

PEUGROT LORK,

FE HRIVER DYHO

51.7
53,7
52.3
52.1
(MP6)

 Doud

0 oo

SUMMARY - TEST DAaTFx

0Ny

5671.0

5691,.0

Inp

lo.l

10.1

BARO

29.06

29.03

(IN=-HG)

29.04
0.019
0.1

PROCESSFDS nak s (979
IMERTIA T2 3500 aClTunl Hitt 12,3
HUA NXFC DAL HSL  TL©SS

13.97 1.00
12.449 0,99

(GRATNS
/L)

713.21 0.99
l.u8n 005
1.5 0.5

| <===(GHANS) ===> |



LAB CORPILLTTON SUMMARY - TEST DATa PROCESSEDE akR ,te |99

LAH:T PHUGFO I =BEL Chai Fulbl ¢ l_\MU(‘.O VFHS PRUGEOT COlite CRZS VIn: 2677591 INFRTIA T2 3500 ACTUAL HIP: 1re3
NATE TE~TNO TPk HETID 0 NOX  COZ FE ORTVER DYHO  0DO IHP  BRARD HUM MXFC  NBL HSL TLOSS

4=p2-7d 6-1 :PS 0.,210 0.81 0.44 174, S8.1 (LI a0 0.0 30.07 5S%.47 0.9
4=22-1H B-1 VP8 0,186 0,74 0,78 151, 66,8 0 V.0 0.0 30.07 36,57 0.8%
8-2 (<25 04175 0.74 0,75 152. 66.6
| Cmmmm (G/M])—==we > (MPG) (IN=HG) (GRATNS <= (LFANS) === )
' L)
tF AN N.190 0,76 0,79 159, 63.1 30.07 45.572 0.84
STANGAL D DEV, «0179 0,04V 046 13, 5.0 0.0 12.657 .046
CeVe 9.4 B2 S.H B,? T.8 0,0 21.8 5,2

DIFF., -20. e -4, -1R, 22.1 3. -37. -1,



LAY GCOSRe A T1HON SUMMARY - TEST Gal. PROCESSEUS MAR <9 1970

LaH: pFOGFOi=-BFE CHa P FUEY @ HOawEL VFH: PENGE O C0 <, CreS VIng 267790 THERTTIA . [3 3500 ACTuAL H-2 1243
Halt TE - TNO Lrie HFED co NOX  CH2 FE nRIVEr DYLD 0Dy IHF  BAKO HUM NXFC  DHL HSL TLUSS
4=2)=TH 2=] Cep 0.110 N.t3 0.88 173, HH.A (TR Vel 0.0 30417 D4.47 0.91
- =2 G5 0,110 0,63 0,91 )77, 57.3
4=P) =Ty bel 10725 D17 0,63 0,88 178, Sb.9 [T He0 0,0 30,19 4,47 0,.9)
Gl L2 04129 D62 0,95 17TH. 5649
J<mwmmaes (/M) —mr == > (MPG) (IN=HUG) (LRATINS | Cmmm (GRAMS ) =mm=> |
/LK)
F AN Nellb DobI 0,90 177. BTets 30V B4.4T 0.9)
STanvaph Dry, L0090 0,012 033 2. 0ot 0.01% 0.0 «001
Ceve 1.7 1e8 307 1.3 Jod 0,1 0.0 0.1

ulef =81 =16¢ 10e =90 Y9 4. “24. =R,



- TEST UATe

wils

2671501 INERTTA
HAKQ HUM NXFC

(IN=HG) (GRATINS
/L8)

PROCESSED S MAR 2
3500 ACTUAL Hy e
PHI HSE.  TLOSS

f<m==(tHt AN ) === > |

LAR COMREaTT1ON SUMAARY
LAH: PEUGHFOT-PAKIS FUEL ¢ AMOCO VFH! PEUGEOT €O, CUPS VIN:

NDATE TF-2TNO TYBF HEID .0 NOX €02 FE NRIVERY DYNO 0ODOY THP

el Q=TH 361 L2 De2l4 133 8.67 18R, %3.6 i Nell e
34-2 (25 0,229 1.33 0,67 196, S1.5
| Rttt (G/M]) meewe=>]| (MPiy)
ME AN 0.221 1.33 0,67 192. 52.A4
STANDARD DEV, .N106 0,001 001 Ao lan
CoV, 4,R n.l 0,2 2.9 2.8
LIFF. ~Te 78 =18Ba ~1la 0.5

28.93  672.62 0,94
0.0 0.0 o0

0.0 0.0 0,0
-0, -13. -4



LAB COouRbE LTIoM SUMMARY = TEST bala PROCESSEDE MAR 49 1979

LLAHS PERCEHI & HEtLy FUEL @ AMOCY VEH: PEUGRE T (UR, CRZ2Y VIM: 2677901 INERTTIA 1: 3500 ACTuUAL HrP: 12,3

AT Py T80 fver HE LD 0 NOX  Cu2 FE DRIVER Dyni 0ODO: 1HE BAKD R1%}15] NXFC DAL NS TLuss

e 1=70 16=1 + 27 0,220 0,95 0,13 194, H2.1 v/ Ne® 0.0 294725 DY,72 0,93
b= 1=-74 la=1 « 25 0,200 0,93 0,75 194, S2.1 w7 a0 0.0 29.25 5H,99 0,93
jommmm (L/NM)emeaa > (MPG) CIN=116G) (ORAINS | <===(LHAMS) ===>|
/L t8) .
it AN T, 0,210 0,94 0,76 19, S2.1 29.¢5 99,35 0,94
STatia Oy, «Nlal Qotla o014 0. 0.0 0.4 U515 002
LeVe 6.7 leD 19 040 00 0.0 0eS 0.2

ulbF, -11. Phe =10, 0. =0.3 1. ~ld. =6,



ILAB COVRFL .TTUN SUMMARY - TEST ULaT. PROCESSED S tak e 1Yl9

LAH: MERCEDES HEN? FHFEL ¢ HOWFLL. VFHS PEHGEOT Coir,e CRZS VIN: 2677501 INFRTEA T 3500 ACTUAL hed 1203

NDATE TETNO [YEF HWFID co NOX CO? FE DFIVER DYRO  ODOY 1HP BAKO HUM NXFC DRI HSL TLLSS
S-11-7H 10-1 2% 0.0RY n.4% 0,78 194, 92.5 o7 .0 0.0 29«13 56.50 0.5
5-1]1-78 12-1 125 04066 0.642 0,78 190, “3.5 o7 0.0 NaD 29413 56,50 0.92

|<mmm e (G/M])meeme > (MPG) CIN-HG)Y (GRATNS | <= ((HANG) ===>]

/L8) *
HF AN 0.074 0,43 0,78 192, S3.0 29.13 56,50 0.9¢
STANDAD DEV, 0120 0,024 001 . 0.7 0.0 0.0 «001
Cav, 16.1 5.6 0.1 1.5 1.3 (U] 0,0 0,1
1.4 0. =22« =7

DIFF. - -9, =42, =5, ~-1.



LA CltRet TT0nR

LAM: VOLK -w..GFN FUrt 1+ AMOCY VEHS PFHOr T {0,
DATE [E -1NO [ wEID co NOX  COZ FE. DRIVER DYNO
6= =18 I8=-1 L2 0,190 1.11 D,83 21%. 47.0 [

18- o2 0,190 1,09 0,85 213, al.89

h- b=1b 20-1 725 D177 1.04 0.8) 209, 4Bl U b

20-2 Ce2% 0,196 1.10 0,43 209, 44,4

| <o mmmm- (G/M])====w>] (MPH)

mME AN 0188 1.08 0,83 212. 474
STANDACD DEV, L0080 0.N3]1 016 T. 0.7
CoVoe G4a3 PeB 2.0 1eb 1.5
vItF, ~21. Ly, 1. 9, =Hah

nBTTAHY - ltsT-giix PROCESSEDS viak 2y 19Ty
Ch2S viig: 267150} _ INFRTTA =13 3500 ACTuAL He3 ;;::
OB 1P BAKRU :.-mm NXFC  oBL BSL TLuss

Nel) 0.0 29.72 o;).")la 0,94

NaD D0 2978 0099 0.94

{IN=tG) {OFAINS
/L)

| C==={HLRAMS) ~w=> |

29.795 00.94 0.94

0,038 0.0 «001
0.1 0.0 0,1
2. -15. =S,



LAH CoivRet S TTON SUMMARY - TEST bala PROCESSEDI: t AR e 1979

LAK: VOLK-WaGEN Fuskl @ HOwELL VEH! PEOGEQT COH,e CHES VINS 2677501 INERTEA -T: 3500 ACTUAL HIP: 1/7.3
DeTE TE S TNO TYPE HFID oo HOX  COZ FE NRIVER DYNO  0LON IHP  BARO HuUM NXFC 1AL HSL  TLnSS
h= T-18 22=1 C-.2% 0.079 0.55 0.83 203, Y0.} n o6 B0 0.0 29.72 62.14 H.95
22=2 .25 0,067 0,53 0,83 206, 48,7
b~ T7-78 24=]1 25 0.060 0,50 0,87 209, 48,7 t & N0 0.0 29.72 60,94 0,94
24=2 (25 0,070 0,54 0.87 208, 4849
| Cmmm e (G/H])wmmee > (MPG) (IN-HG) (GRATHS | €mm = (GHAAS) ===>
/L)
ME AN 0.069 0,53 0.45 207, 49.1 29.72 01.54 0.94
STANDAvD DEV. 0079 0.022 023 3. 0.7 0.0)16 U.%49 004
CeVe- 11.4 Gel 2.7 11 leo 0.1 le6 0a@
DIFF. Tl =29, 4, Te =641 2. -15. =5,



LAH CORRr b ol ToN suMMaky - TEST baTe PRUCESSEDT AR 9 1979

LAR: b LCA Dy FUEL ¢ ARMOCO VEHS PFHIGEOT wUice GRS VItk: 2611501 IMERTIA  T: 3500 aCfuaL Hw: ]12.3
Al [k T0 Urise, HEID ca NOX  COp FE DELVER DYl QL0 1P HAR(D UM NXFL DAL HSL  TussS
h-!‘i-‘/ﬂ 30-]1 29 0151 N.73 013 203, 49.9 1] ) el) N.0 3009 S5H.64 V.93
30-2 (25 0J160  0.77 0,80 197. Hled
b=14=T78 32=1 .25 0,173 0,83 0,84 203, 49.4 [N Ve 0,0 30,09 49,24 0.89
32<2 oy 0,169 0,81 0,81 197, Sla.o6
| < m (/1] ) mmc e >) (MPG) {IN=[{0G) tLKATNS j <==={ORANS) ===>)
/L) :
0 AN Helb63 0,78 0,82 200, S0.H 30,09 5H3.87 0.91
sTaMua-n LEv, LN098 D064 JOLR 1. 0.9 0016 0,541 025
l‘.V. 6.(' "'_\.O 202 lo’ loﬂ 0;‘ ld'l 2.”

DIEF, - -31. 4, =0, 3. =3.2 4. =25, =B,



Labs Concier ol hatl SUMMARY = TEST Dalr PROCESSEDLIE AR 9 1YY

LAH: rIcarvpa FUEL : HOWE L VEHS PRUGLGEDT OuR, CrHeD VING 2677501 INFRTIA -T2 3500 ACHUAL HME 2.3

DATE 6 ~TNO Lrpe HE LD cO NOX €02 FE DRIvER Dy 000 IHP  HAKu HUM NXFC  DBL S TLOLSS

H-13-74 26=-1 . %5 (1.101 Nel4 0,86 205, 49,7 0 Ne0 0.0 30422 47,35 0.88
20-2 1 2% 0104 0,44 0,82 195, S2.1 )
6-13-78 28=1 =25 (.1°71 0,53 0.B4 204. 49.8 0 Ne® 0.0 30622 9057 0.90
2HB=2 o2 0133 0.9 0,81 197, 51,08
(R P (G/11]) == e > (MPGL) (IMN=-HB) (GRATNMNS | === {HHAMS) ===>|
/L)
11k AN 011 0,69 0,83 200, S50.4 30,272 48,96 0,89
sTatA D kv, L0150 0.05%]1 L0022 e le2 0.006 2.277 009
CeVar 3.1 1005 2.7 2.5 26 0,1 Gel 1ol

wIFF, - -52. ~35. 1. 4. =249 G =32 =10,



LAH COHKRFLATION SUMMaRY -~ TFST Dale PROCESSEOL :p e LYyTy
LAR: SOUTHWEST RFS INST FUEI. s AMOUCO VFH?! PEUG: OT CO R, CRZS VIN: 2617501 IMERTIA T 3500 ACTUAL H~: 12,3
NATE IF . TNO TYPE HWFID 0 MOX  CO? FE DRIvEK DYuU‘ 0vo ¢ THP  RARO HUM NXFC DAL HSL  TLNSS
10-24-78 13-1 (2% 0,100 0,63 0.63 182, 55.6 I Sl 60310,0 10,4 29,24 1,07 0,90
10-24~748 151 (+ 2% 0.140 0,66 0,59 173. S8.72 I Sl 604440 10,4 2924 53,90 0.9]
10~24-~T4 16-1 €29 0.140 0,70 0.63 183, 55.1 1 54 6UbhneD 10,4 29424 H3.96 0.91
|€mmmmewn ((+/M]) = > (MPG) (IN=HG) (OGRAINS J€oe=(GRAIS) ===}
/1)
MF AN 0.127 0.66 0.62 179, 56413 2925 953.00 0.91
STANDAVD DEV, «0231 0.035 ,023 LTS P 0.026 l.6h8 ,006
CoeVa 18,2 S5¢3 3.7 3.1 3.0 0.1 3.1 0,7
vltF, “47. =12e¢ =2%. =T. Tt l. ~-27. -8,



LAB CURREL AT ION SUMMARY - TEST Daln PROCESSEDS: vaR  ~e 94
LAR: SOUTHWIST RES 15T FUEL * HOwWFLL VFH: PEUGEOT O, CRES VIN: 2677591 INERTIA -t 3506 aCTial Hed 1ce3
NATE TESTNO TYRPE HFIH [8)] NOX  CO2 FE DEIVER DYHO  On0n e RaAKY Z1812] NXFC  -BL S TLOSS

10=24-74 22-1 U255 0,070 0,42 0.69 193, H2.5 I skl
10-24-78 23~-1 L42% 0,080 0,49 0.66 188, S3.H I 51
10-24-78 25-1 L2% 0.090 0.48 0,70 193, 52.4 1 Sl
10-24-78 261 €25 0.090  0.54 0.65 18R, 53.A8 1 Sl
fCmmmmma (GAM] ) =mmee > (MPGR)
ME AN 0.082 0n.48 0,67 191, 53.1
STANDAD DEV, «0096 0,049 ,024 J. 0.1
CaVe 11.6 10,2 3.9 1.5 1%
OIFF, = -65. -36. =18, -1. |

-

606hH.0
bU61,0
6n8n,0
AFURD L0

10.6
10,4
10.4
10.4

2925 S6.K0 0.9
29.25 55.59 0.92
29.25 HH47 0,93
29479 Y6.80 0.97
CIN=HGY (GRATNS
/L)

29+26 H6.91 0,92

0.014 1,182 005
0.1 2.1 0,5
1. =2l. =7,

=== {GHANS) =~ => )



LAH CteiRE LATTUN SUMMARY = TEST bDaTs PROLESSEDE MAR #1979
LAHS SOUT W ST RES (HST Fuetl : anuco VFH: PENGEOT LORK, Creo vit: 26717501 TNERTIA T 3500 ACTUAL H- 12.3
DAL FE »TNO FePE HFID CO HOX  CO>» FE DPIver Dyal  OD0:y IHP  HARD HUM NXFC pBRL HSL  TLWSS
10=24=14 13-1 v 29 040900 0,63 0.63 1492, 95.5 1 S+l 6u3n,0 10.6 29285 H1.07 0.90
10=24=74 15«1 .25 0,136 0,66 0,59 173, S8.2 b Sl aub4,0 10,4 29.24 53,96 0,91
10-4-7¢ 161 C25 0,130 0,70 0.63 183, 55.1 1 S ] 6G085,0 10,4 29.24 53,95 0,91
R (6/1]) ==-am > (MPG) (IM=-H0G) (OFATHS J<===(OHAIAS) ===>|
/L8)
sEAN 0,117 0,66 0.62 179, 56.3 29.725 53,00 0,91
STatipacn DV, 0231 0,035 ,023 e 1ol 0.026 l.cbd 0006
CaVar 19,4 “ed 3.7 3.1 3.0 0.1 41 0.7
DIFF, - “5le =12« «285. =7, T.6 1. -27. -8,



LAB CO-REL:TION SUMMARY - TEST DaT: PROGESSEDE SAK 9 479

LA : SOUT-.eh ST FES [HST FUEL ¢ HOwWELL VIH: PEUCEDT LOite CHES VING 2677501 INERTTIA . T: 3500 ACTUAL He't 1743

DATE TE2TNO TY©E HFID o NOX  CO2 FE DRIVER DYN0 Q00 IHP  BAROD HUM NXFC  DBL HSIL TL6GSS

10=P4-7H 22=1 U256 0,080 0,42 8,69 193, 52.5 } S5 il bibhel 104 29475 DRI 0492
10-24~78 23-1 425 0.060 0,49 0.66 18R, S3.8 I S 21 oU6:4.0 1044 29.25 5559 0.92
Lo=-24-78 251 €25 0.070 0n.4H 0.70 193, S2.4 1 5+l 60800 10.4 29.25 58.647 0.93
10-724-78 26-1 125 0,060 0,54 0,65 188, 53.8 1 S vl 608B2,0 10,46 29.29 6,80 0,97
|Cmmmm e (6/M]) memam > {MPG) CIN=H0G) (GRATNS <==={LGFPAMS) ===>|
) /Lid)
ME AN 0,060 0,48 0,67 191. 53.1 29.26 56,91 0,92
STANDAWN DFV, 0082 0,049 024 1 0and 0.018 1.187 .005
LeVe 13,6 1.2 3.5 1.5 1.5 0.1 2ol Ueb

DIFF, = =75, =36+ -18. =1, le6h 1. =2)le =T,



LAE Cut RE AT TON SUMMARY = FEST Dad PROLLSSELOS MaR IR YA
Lalts SOUT W ST RES 104 FUEY ¢ arMuco VEHS PLLGEOT CURK, CiteS ving ceri~ol (NERTTA T 3500 ACTURL HEL 1263
ATt {2 (V] fyrE HELD 0 X COp FE DRIVER Dyeid QL4 IHP  BAaRO UM NXFC  oBbL HSL TLUSS
10-24~74 13-1 225 0,120 0,63 0,63 1H2, 95,5 I 5 I 0030,0 10,4 29.28 91,07 0.90
10-24-7d 15-1 &« 25 041A0 0.660 0,59 173, 8.2 1 Sl 0U44.0 10,4 29.246 53.96 0.91
10=r4=78 16~-1 25 0,160 0,70 0,63 183, HS5.1 1 Sl o06n0 10,4 29.24 53,90 0.9)
| K= mmmm (/M) =emem > (MPK) (IN=-HG) (GIRATNS K== (LKAMS ) ===>
/LK)
AN Q0,147 Q.60 .62 179, H6.3 29.25 53.00 0.91
HSTaMIACD Dby, L0231 0,03 ,023 hy 1o 0.0c6 1,668 000
Cav, 15.7 Sed 3.7 3.1 3.0 0.1 3.1 0,7
DIFF, -34, “l1Ze =2%a ~7. Te0 l' =T -H,



LAbs:

SOUT IWe ST

RES

IHST

LAH COFREL ATTON

SUMMARY

- TEST Dave

PROCESSE

T 3500

ACTUAL e

DATE

1n=24=78 22-1
10~-24-74 23-1
10=-P4~T74d 25-1
10-24-78 26-1
“E AN
STANDADD DEV,
CeVe
OIFF.

TE STNO

Ty

-

(o

(-

EPLY

" »‘P(;
25
?%

FUFt @ AOFLL
HETD [p4¢] HNO X
0.070 Nea2 069
0,090 0,49 0.66A
0,090 0N.68 0,70
N«100 0.54 0.65
j<mmmmn= (G/M]) ===
0.0R7 0,48 0.67
<0126 0,049 024

6.6 10,2 3.5
-h3, =3he =]1H,

VFHS PEHGEOT TUPK,
cor FE DHIVER DYII0
193. 9245 1 S 71
188, 53.8 1 S =1
193, 52.4 1 siael
184, S3.H4 1 sl
-=>1 (MP0n)

191. S3.1

3. 0.8
1.5 1.9
-l 3 lo(‘\

[DINTORY]

a06bn.0
606 4,0
6UBH,0
H082,0

BAKO

10.4
10,4
10.4
10.4

29.25
29.25
29.25

2929

Hiu

NXFC

2680 0,92
55.59 0.9
SHet7 093
ShBU 092

(IN~H0G) (LRATNS

2947206

0,012
0.1
1.

/L)

96.91 0.92

L.182 005
2.1 0,5

~21. ~=7.

VRL

S

TLUSS

<= (CHANS) ===
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SOUTHWEST RESEARCH INSTITUTE

6220 CULEBRA ROAD e POST OFFICE DRAWER 28510 ® SAN ANTONI!O, TEXAS 78284

February 16, 1979

Mr. Dick Lawrence

Environmental Protection Agency
2565 Plymouth Road

Ann Arbor, Michigan 48105

Dear Dick:

The results from the EPA~-SwRI HFID HC correlation are being
finialized and should be completed in the next week. In order that
you mav include the some of the highlights of those results as they
pertain to the Peugeot HFID HC correlation I have prepared an ab-
breviated summary.

1. During the SWRI-EPA HFID HC correlation study conducted at
EPA-AA, differences between SwRI and EPA were demonstrated but not to
the magnitude of that shown in the Peugeot correlation. Two Beckman
402 and one S5wRI built HFID (Varian detector) were used in this study.
A possikle reason for the inability to duplicate the magnitude of dif-
ference could be due to lack of exact duplication of the sampling
interface. This was due to the fact that the Peugeot tests were con-
ducted on a CVS, whereas the SwRI-HC studies were conducted with a
dilution tunnel.

2. A variety of experiments were conducted to determine those
items which could cause the differences in the HC measurements.
These tests also included a gasoline Chevette, Mercedes 300D, Peugeot
304 and Oldsmobile diesel. The items that were found to significantly
effect the HC emissions were calibration/sample delivery, calibration
gas differences, burner optimization and differences in burner response
(Varian vs Beckman). Of the aforementioned items, it was felt that
reading the HC background was the most critical and most susceptible
to erroneous results. By incorporating the EPA overflow calibration
delivery system, using EPA named gases and optimizing the HFID burners,
a correlation was established using the three diesel cars on two
Beckman 402 analyzers. The SwRI FID would not correlate to the Beckman
402 and typically gave values about 75 percent of those from the Beckman
402, even thcugh the detector was linear and gave eguivalent results on
gasoline exhaust.

SAN ANTONIO, HOUSTON, TEXAS, AND WASHINGTON, D.




Mr. Lawrence -2- February 16, 197¢

3. When the Peugeot correlation vehicle was tested at SwRI,
three HFID analyzers (2 Beckman 402 and one SwRI) units were used.
All analyzers had a separate sample interface along with heating
controls for lines, filters, etc., so all read the sample indepen-
dently. Due to the test schedule time constraints, a manifold system
was developed to enable reading the background bag on all three analyzers
simultaneously. Although that was not the way it is typically done,
. background bag readings were not suspect at the time of the tests.
During tests of EPA it was determined that using the manifold system
could cause higher background readings than would be observed from a
continuous tunnel background reading. The exact reason for this is
not totally understood, but by using the EPA overflow system, background
bags and continuous background from the tunnel would read equivalent.

In addition, tests conducted with the Peugeot at SwRI in October,
1978, new tedlar bags were used for the tests. Experiments have de-
termined that new tedlar bags can have 1-2 ppmC residual HC in the bags.
Again this would have contributed to the higher background reading.

Upon reviewing several cf the HC traces for the Peugeot vehicle
(at SwRI) it was confirmed that the background bag consistently read
higher than the continuous background from the tunnel. These dif-
ferences were more pronounced with the two Beckman 402 HFID analyzers
than with the SwRI analyzer. Knowing that the background reading was
in exror, the results of the Peugeot correlation with the two Beckman
402 HFID's were recalculated using the background bag from the SwRI
FID and the bag cart Beckman 400. The results of these are presented
for the HFTP on Figure 1 and 25 mph steady state cruise on Figure 2.
These bar graphs are presented to make direct comparisons to EPA for
all three of the HFID analyzers used in the correlation study.

In general, using the SwRI FID background values with the two
Beckman 402 analyzers helped but not to the extent of using the Beckman
400 backgrounds. Since it is felt that Beckman 400 backgrounds are
probably the most accurate, discussion of comparisons to EPA will be
limited to that set of date. For the EFTP tests, the Beckman 400
background corrected results indicated that both Beckman 402's read
97-98 precent of EPA with the Amoco fuel and 105-107 percent of EPA
with the Howell fuel. The SwRI FID (Varian detector) gave 72 percent
of EPA with the Amoco fuel and 74 percent of EPA with the Howell fuel
on the HFTP with the Beckman 400 background correction.



Mr. Lawrence -3- February 16, 1979

Both Beckman 402 HFID analyzers read 70-72 percent of EPA with the
Amoco fuel at the 25 mph cruise. These same two analyzers gave 85 and
112 percent of EPA with the Howell fuel. There was some concern over
the differences between the two Beckman 402 analyzers with the Howell
fuel, considering the SwRI background corrections gave 106 and 95 percent
of EPA. Of the four cycle and fuel combinations only the Amoco fuel at
25 mph steady state could not be improved to be within 15 percent of EPA.

4. Based on the results of the SwRI-EPA HFID HC correlation
study, it is felt by implemented the EPA overflow calibration system,
optimizing the burner, renaming the span gases that SwRI and EPA would
obtain the same HC values on the Beckman 402 analyzers. There is a
difference in response between the Beckman 402 detector and the Varian
detector with the Varian detector reading about 25 percent less than
the Beckman 402 FID detectors. SwRI is in the process of implementing
those aforementioned items to assure HC correlation with EPA. All SwRI
HFID units will be converted to Beckman 402 HFID burners to insure
correlation between HC analyzers in-house at SwRI.

I think that these comments reflect the general feeling about
the HFID HC correlation between SwRI and EFA of Gene Danielson (EPA) and
myself. TIf you require any additional input, please advise and I will
be happy to respond.

Very truly yours,

_%/“;t £. AQ.,%;W,.W
Harry E. Dietzman

Senior Research Chemist
Department of Emissions Research

HED/sat
Attachment
cc: Gene Danielson

Merrill Korth
Karl Springer
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