VIII. SOURCE IDENTIFICATION

The presence of the various compounds measured in the exhaust of the Ford Taurus and Toyota
Camry can be traced to several possible sources. As discussed in the Results section, several possible
sources of halogenated hydrocarbons were examined. Fuel and oil samples and the fuel delivery system
of each vehicle were investigated. Fuel samples were drawn from the fuel tank and from the storage
barrel and analyzed. No chlorides or bromides were measured above the 1.0 ppm detection limit in
any of the fuel samples.

Oil samples from each vehicle were analyzed for the presence of bromine and chlorine. At
a detection limit of 50 ppm, bromine was not detected in either oil sample, however, 140 ppm of
chlorine was measured in the Taurus oil sample and 30 ppm in the Camry sample at a detection limit
of 10 ppm. Antifreeze samples were also analyzed from each vehicle and found to contain chlorine,
50 ppm in the Taurus antifreeze and 10 ppm in the Camry antifreeze at a detection limit of 1 ppm.
To determine if antifreeze contamination of the oil was occurring, oil samples from each vehicle were
analyzed for ethylene glycol, a major component of antifreeze. No ethylene glycol was measured in
the Camry oil sample, but 90 ppm of ethylene glycol was measured in the Taurus oil sample at a
detection limit of 50 ppm. Even though ethylene glycol was detected in the Taurus oil sample, it does
not appear that the antifreeze was the source of the chiorine in the oil since the antifreeze contained
less chlorine than the oil (50 ppm versus 140 ppm).

Oil consumption rates were calculated to determine what quantity of oil would be required to
produce the measured levels of chlorinated hydrocarbons in the exhaust. The rates of oil consumption
would have to be as high as one quart per 100 miles to produce the higher level of methylene chloride
measured in exhaust. Observed oil consumption rates were totally inconsistent with that possibility.

A third possible source of halogenated hydrocarbons, the fuel delivery system, was also
investigated. Ford Motor Company and Toyota were contacted for information on chlorine-containing
materials in the fuel systems. From discussions with Ford and Toyota representatives, the presence of
chlorine-containing materials in the fuel system could not be identified.

Based on the preceding information, the fuel, oil, and fuel-handling systems were apparently
not contributing sufficient levels of halogenated compounds to explain the quantity of methylene
chloride found in exhaust. Background samples were taken and analyzed to correct ambient
concentrations of these compounds. Methyl chloroform and methylene chloride were detected, even
though efforts were made to exclude these solvents from the test area. The variability in background
levels of methyl chloroform and methylene chloride and the subsequent difficulty in correcting the
dilute exhaust sample levels for these background levels would account in part for the detection of
these two compounds in exhaust samples.

Several trace metals and other elements were measured in exhaust at levels above the minimum
detection limits. They included aluminum, silicon, sulfur, calcium, and iron, Sulfur is present in both
the fuel and oil, and calcium is present in the oil. These elements could enter the exhaust via the fuel
or the oil. Also, as discussed previously, a few of the elements were also detected in the dilution
system (no vehicle), either from the dilution air or from the dilution tunnel. A probable source of the
aluminum in the exhaust is the alumina wash coat used on the vehicle catalyst. The source of silicon
in exhaust could be traces of dust in the intake air of the vehicle or possibly from sealant used for
installing silicon-based gaskets in the engine. The source of iron in exhaust could be from rust in the
exhaust system or from engine wear.

The primary source of toxic exhaust emissions is the combustion of fuel. Hydrocarbons in the

fuel bum in the presence of oxygen in the air to form partially oxidized hydrocarbon compounds such
as carbon monoxide, aldehydes and ketones, and phenols. Unsaturated hydrocarbons (i.e., ethylene,
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IX. QUALITY ASSURANCE

A number of steps were taken to ensure the quality of the data generated ilz Shis program.
Emissions testing was conducted according to the procedures in the Federal Register. 2 guégelines
established in the analytical selection of this report and in earlier programs for the EPA\’""/ were
followed for sampling and analyses of unregulated emissions. Some additional checks to assure
repeatability of data were also incorporated. When feasible, duplicate samples were taken or repeat
tests were performed for the measurement of regulated emissions, C4 compounds, and trace metals and
elements. Duplicate and backup C/T traps were sampled during selected tests. Backup samples were
taken for aldehydes/ketones, and for phenols. Results from the analyses of these samples are given
in the Results section of this report. Descriptions of procedure validation and qualification experiments
plus supplemental procedural information relating to the quality of data are discussed as follows.

Extemnal standards were used for quantifying bag samples of 1,3-butadiene when analyzed by
GC/FID. A detailed description of procedure development and validation tes&gg is given in the EPA
report, "Butadiene Measurement Methodology,” Contract No. 68-03-4044. Several parameters
involving the analysis of 1,3-butadiene were investigated in the report. The linearity of the GC flame
ionization detector was established for 1,3-butadiene and butane using a certified low concentration
standard. A gas divider was used to dilute the standard to various levels over the range of expected
concentrations of both 1,3-butadiene (0-2.0 ppmC) and butane (0-8.04 ppmC) in dilute exhaust. The
detector was found to be linear for both 1,3-butadiene and butane with r* values of 1.00 for both
compounds. The data used to determine detector linearity can be found in Table 39. The identities
of butane and 1,3-butadiene peaks were confirmed by spiking an exhaust sample with standards. The
remaining five C4 compounds are identified by relative retention times.

TABLE 39. DETERMINATION OF DETECTOR LINEARITY

Butane
Gas Concentration in ppmC
by Gas divider(x) GC Peak Area(y)

8.04 69716
6.83 56045
4.02 33086
0.80 6821
0.0 0
8.04 69411
6.83 58070

2 = 1.00

a = -426

b = 8569

1,3-Butadiene

2.0 16532
1.7 13117
1.0 7528
0.2 1792
0.0 0
2.0 16346
1.7 13539

2 = 1.00

a= -89

b = 8080
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To determine 1,3-butadiene stability in exhaust, a cold-start 505 (bag 1) dilute exhaust sample
from the FTP testing of a 1986 Chevrolet Celebrity (2.8 liter V-6 engine) was spiked with 1,3-
butadiene. The sample bag was then analyzed for 1,3-butadiene immediately after the spike (time 0)
and at 30, 60, 120, and 240 minutes after the spike. The initial spiked concentration of 1,3-butadiene
was on the order of 3 ppmC. After 4 hours, the 1,3-butadiene concentration decreased to 63 percent
of the original concentration. A 1,3-butadiene standard (<2.7 ppmC in nitrogen) was analyzed 6 times
during the experiment and gave a standard deviation of plus or minus 5.5 percent.

The results of the experiment indicated that if the sample i§ analyzed within 30 minutes of
sample collection, the resulting value will be within the repeatability of the procedure. If the sample
is allowed to stand more than one hour before analysis, significant sample loss can occur. Because
of the possibility of significant sample loss, sample bags in this program were analyzed for 1,3-
butadiene as soon after collection as possible.

Volatile organic and halogenated hydrocarbons were sampled on Carbosieve/Tenax traps. The
volatile organic hydrocarbons were analyzed by GC/MS. Internal standards were added to standards,
blanks, and samples. A clean trap was spiked with a standard solution for use in quantitation.
Approximately 80 to 120 percent of the spike was recovered. Volatile halogenated hydrocarbons were
analyzed by GC/ELCD and were compared to an external standard that had been loaded onto a blank
trap. Semi-volatile organic compounds were sampled on polyurethane foam traps, extracted with an
organic solvent, and analyzed by GC/MS. Internal standards were added before and after extraction
for recovery and quantitation determinations. Nitrosamines were sampled in Thermosorb/N traps and
analyzed by GLC/TEA using external standards.

The procedure for-the mesurement of aldehydes and ketone(%as used at SwRI, was validated
and qualified in a program for the Coordinating Research Council. ) This procedure is similar to
the procedures used at EPA-RTP and at General Motors for aldehyde and ketone analyses. Valida{jl%
experiments conducted at General Motors were reported in a Joumnal of Chromatography article.
The experiments that were conducted at SwRI are described in the following paragraphs.

To determine the liquid chromatograph injection repeatability for the aldehydes and ketones over
a range of concentrations, three standard solutions, 10 ppm, 20 ppm, and 200 ppm of each aldehyde
or ketone derivative were prepared. Each standard mix was injected into the LC nine consecutive
times. The UV peak area for each aldehyde and ketone was averaged over the 9 runs and a relative
standard deviation was determined. Relative standard deviations ranged from + 2.9 to + 7.0 percent
for the nine aldehydes and ketones at three different concentrations.

The linearity of the UV detector for aldehydes and ketones was demonstrated on the 1.024
absorbance range. Peaks obtained from the analysis of 1/10, 2/10, 4/10, 6/10, and 8/10 dilutions of
a 200 ppm standard of aldehyde and ketone derivatives were plotted against the calculated
concentrations. All nine compounds (isobutyraldehyde and MEK treated as one compound) gave
relatively linear plots of concentration versus peak area with r2 values of 0.99 as determined by linear
regression.

The sampling conditions that are used to collect the aldehydes and ketones are listed below as
is a discussion of their selection. Two impingers trap 98 to 99+ percent of formaldehyde and
acetaldehyde in dilute exhaust. The collection efficiencies were determined during collection of samples
in the qualification experiments. No advantage was found in using more than two impingers. The first
impinger traps 97 to 98 percent of formaldehyde and 86 to 90 percent of the acetaldehyde, while the
second impinger traps approximately 2 percent of the formaldehyde and 8 to 12 percent of the
acetaldehyde. During sampling, the impingers are in a 0°C ice bath to provide stable sampling
temperatures and to lower the acetonitrile vapor pressure to minimize its loss. The sample flow rate
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through the impingers is maintained at 4 liters per minute. This flow rate provides the largest amount
of sample flow through the absorbing reagent without loss in collection efficiency or physical loss of
absorbing reagent. The Teflon sample line connecting the CVS to the impingers is heated to 175°F
in order to prevent water from condensing in the sample lines and the subsequent loss of the water
soluble aldehydes and ketones in the water.

Validation and qualification experiments were conducted in the deve](ggment of the phenols
procedure. Discussions of these experiments are available in an EPA report. Several parameters
were investigated in these experiments including sampling, extraction, and analysis of dilute exhaust.
Two impingers in series, each containing about 260 mL of the IN KOH absorbing solution trapped
most of the phenols. Extraction efficiency of the phenols procedure is about 68 percent. From the
analytical perspective, the GC flame ionization detector was found to be linear in the range of 0-50
pg/mL for each of the phenols. When the sample phenols concentrations exceed this range, the
samples are diluted before analysis. Injection variability was studied as another validation test for the
phenols procedure. The coefficient of variation of five injections of a 12 pg/mL standard was 2.2
percent. In addition, neutral hydrocarbons and organic acids were evaluated as possible interferents
with the analysis of phenol and were found not to increase or decrease phenol concentration. As a
final test, qualification experiments were performed to determine if phenol could travel the length of
the dilution tunnel in the presence of dilute exhaust, without significant loss by reaction with exhaust
or with the tunnel. The recovery of phenol was on average 100 percent.

Trace metals and other elements were analyzed in particulate samples (collected on fluorocarbon
filters) by x-ray fluorescence at EPA RTP. About twice a year, National Institute of Standards and
Technology (NIST) standards are analyzed to verify the daily standards for comparison to samples.
The precision of the x-ray method is between 1 and 3 percent for all elements. The precision was
determined from 25 measurements of each element. The maximum difference (in percent) of each
measurement from the average is the precision. The accuracy, which is defined as the difference
between the expected or certified value and the measured value, is + 15 percent. The spectrometer
used in the x-ray analysis of particulate filters is calibrated by measuring detector response to standards.
Calibration is performed every three month.

Regulated emissions measurements (hydrocarbons, carbon monoxide, and oxides &S nitrogen)
were conducted according to the quality specifications outlined in the Federal Register. Carbon
dioxide was also measured according to Federal Register procedures for the determination of fuel
economy.

The integrity of the test fuel was maintained by sealed storage in a refrigerated shed at a

temperature of about 40°F. Fuel analyses were performed several times during the program to verify
the stability of the fuel parameters.
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APPENDICES

ANALYSIS OF CHEVRON UNLEADED GASOLINE BY CHEVRON RESEARCH
COMPANY

REGULATED GASEOUS EMISSIONS RESULTS FROM A 1987 FORD TAURUS
REGULATED GASEOUS EMISSIONS RESULTS FROM A 1986 TOYOTA CAMRY
COLD-START UDDS, HOT-START UDDS, AND FIP TEST RESULTS OF
UNREGULATED EMISSIONS FROM SCREENING TESTS ON A FORD TAURUS
COLD-START UDDS, HOT-START UDDS, AND FTP TEST RESULTS OF
UNREGULATED EMISSIONS FROM SCREENING TESTS ON A TOYOTA CAMRY
COLD-START UDDS, HOT-START UDDS, AND FTP TRACE METAL AND
OTHER ELEMENTAL EMISSIONS FROM THE FIRST SCREENING TESTS OF A
FORD TAURUS AND A TOYOTA CAMRY

TRACE METALS AND OTHER ELEMENTS FROM THE SECOND SET OF
SCREENING TESTS OF A FORD TAURUS AND A TOYOTA CAMRY OPERATED
OVER A COLD-START, THREE HOT-STARTS, AND A FORCED-COOLED-START
UDDS

MINIMUM DETECTION LIMITS FOR SCREENING TESTS CONDUCTED OVER
AN UDDS, A 5 X UDDS, OR A RAW EXHAUST UDDS

MINIMUM DETECTION LIMITS FOR FINAL EMISSIONS TESTS, MG/MI
COLD-START AND HOT-START UDDS, AND FIP BENZENE, TOLUENE,
XYLENES, AND STYRENE EMISSIONS FROM A FORD TAURUS AND A
TOYOTA CAMRY

ELAPSED TIME BETWEEN SAMPLING AND ANALYSIS OF 1,3-BUTADIENE FOR
A FORD TAURUS

ELAPSED TIME BETWEEN SAMPLING AND ANALYSIS OF 1,3-BUTADIENE FOR
A TOYOTA CAMRY

1,3-BUTADIENE EMISSIONS RESULTS FROM A FORD TAURUS AND A
TOYOTA CAMRY

COLD-START UDDS, HOT-START UDDS, FIP, HFET, AND NYCC C
COMPOUNDS AND TOTAL HYDROCARBON EMISSIONS FROM THE FINA
EMISSIONS TESTS OF A FORD TAURUS

COLD-START UDDS, HOT-START UDDS, FIP, HFET, AND NYCC C
COMPOUNDS AND TOTAL HYDROCARBON EMISSIONS FROM THE FINA
EMISSIONS TESTS OF A TOYOTA CAMRY

HALOGENATED HYDROCARBON EMISSIONS FROM A FORD TAURUS AND
A TOYOTA CAMRY OPERATED OVER THE FTP

FINAL EMISSIONS TEST RESULTS OF ALDEHYDES AND KETONES FROM
COLD-START UDDS, HOT-START UDDS, FTP, HFET, AND NYCC TESTS ON A
FORD TAURUS AND A TOYOTA CAMRY

FTP TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM THE FINAL
EMISSIONS TESTS OF A FORD TAURUS AND TOYOTA CAMRY

HFET AND NYCC TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM
FINAL EMISSIONS TESTS OF A FORD TAURUS

HFET AND NYCC TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM
FINAL EMISSIONS TESTS OF A TOYOTA CAMRY
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APPENDIX A
ANALYSIS OF CHEVRON UNLEADED GASOLINE BY CHEVRON RESEARCH COMPANY



o
TABLE A-1. PHYSICAL AND CHEMICAL ANALYSES OF UNADDITIZEDa

CHEVRON REGULAR UNLEADED GASOLINE FR 860

Gravity, °API 539
D 86 Distillation, °F, at
% Evaporated

IBP 92
5 112
10 132
20 159
30 184
40 209
50 232
60 256
70 279
80 300
90 330
95 352
EP 407
RVP, psi 8.9
Lead, g/Gal <0.005
Chlorine, ppm 0.41
Phosphorous, g/Gal. 0.00040
Sulfur, ppm 41
Nitrogen, ppm | 36.5
Hydrocarbon Type by FIAM
Aromatics, % 38.4
Olefins, % 5.2
Paraffins and Naphthenes, % 56.4

4Contains oxidation inhibitor.
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APPENDIX B
REGULATED GASEOUS EMISSIONS RESULTS FROM A 1987 FORD TAURUS



TEST NO. 1 1 RUN 1
VEHICLE MODEL O FORD TRURUS
ENGINE .0 L{ ¢, CID)
TRANSMISSION

BARCMETER 747.27 MM HG{(29.42 IN HB)
RELATIVE HUMIDITY 16, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, HO(IN. Hz20)
BLOWER INLET P MM, H20(IN. H20)
BLOWER INLET TEMF. DEG. C(DEG. F)
BLOWER REVDLUTIONS

TOT FLOW 57D. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKERD METER/RANGE/FFM
CC SAMPLE METER/RANGE/PRM
{0 BCKGRD METER/RANGE/PPM
COZ SAMPLE METER/RANGE/PCT
CB2 BCKGRD METER/RANGE/PCT
NOX SAMFLE METER/RANGE/FPM
NOX BCKGRD METER/RANGE/FRM
DILUTION FACTOR

THC CONCENTRATION PPH

CO CONCENTRATION PPH

CG2 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

C0 MASS GRAMS

COZ MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
COZ  GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

COMPOSITE RESULTS
TEST NUMHER 1 1
BAROMETER MM HB 747.3
HUMIDITY G/KG 2.6
TEMPERATURE DEE C g2.2

e

VEHICLE NO.23t

DATE  1/21/88

INITIAL TEST
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

PROJECT 0B-1816-001

BAG CART NO.
DYNO NO.

CVS NO. 2
DRY BULB TEMP. 22.2 DEG C(72.0 DEG F)
ABS., HUMIDITY 2.6 BM/KG

1

COLD TRANSIENT

762, 0 (30.0)

762

.0 (30,0

43.3 {110, 0}

61.5/
Se4/
36.3/
.9/
7.1/
15.3/
30.3/
1.8/

40386.
76.1 { 2689.)

2/ &2

2/ b

1/ 432

17 &

14/1.0033
14/ ,0353

1/ 22.
1/
12.03
at.

B-2

b

A

STABILIZED HOT TRANSIENT
762.0 {30.0) 787.4 (31.0)
762.0 (30.0) 787.4 (31.0)
40.6 (105.0) 41,7 (107.0)

69707, 40529,
131.4 { 4641.) 76.0 ( 2683
3.5/ 2/ 1. 23,3 212
5.4/ 2 6 5.5/ 2/

17.4/ 18/ 18, 44,9/ 13/ 105,
S.6f 13/ 6. 2.0/ 13/
73.7/ 14/ 6559 N.2/ 14/ .8
15.1/ 14/ .0544 14,8/ 14/ .0
2.1/ 1/ 1.0 59.7/ 1/ 15
1.7/ 14 .4 .5/ U
20,35 16.73
i, 18.
12. 98,
L6042 L B473
6.6 14,3
34 .81
1.82 871
14537 1178.6
1,31 1.65
.09 .23
47 2,46
376.0 333.0
.34 W47
2352 6.2
858, 505,
3.87 3.5
.389 .987

ot

[

- VEHICLE EMISSIONS RESULTS -

TEST WEIGHT 1361. KG{ 3000. LES)

ACTUAL ROAD
GASOLINE EM

LOAD 5.0 KWl

-780-F

7.4 HP)

ODOMETER 45976, KM( 28368. MILES)

NOX HUMIDITY CORRECTION FRCTOR

-

)

CARBON DIOXIDE G/Ml
FUEL ECONODMY MPG
HYDROCRRBONS (THC) G/MI
CAREON MONOXIDE B/M1
OXIDES OF NITROGEN G/MI

o)
4,

(o8]

wnoon

96
531
.0

e g G

(5]

L3 O
« %
N
4 R B

+

» vhd

.

P

.73

{4-BAG)
Q)
.00
.00}
00)


https://HG(29.42

S

VEHICLE MODEL
ENGINE 2.5 L{132.
TRANSMISSION A3

FIRST SCREENING TEST

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

AT NG, RUN
87 FORD TAU RUS
CID)

BRROMETER 744,38 MM HG{(29.33 IN HB)
RELATIVE HUMIDITY 50, PCT
BAG RESWLTS

BAG NUMEER
DESCRIPTION

BLOWER DIF P MM. H2D{IN. H20)
BLOWER INLET P MM, H2O(IN. HzD)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THE SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
C0 SAMPLE METER/RANGE/PPY
C0 BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/RCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/FPM
DILUTION FACTOR

"HC CONCENTRATION PPM

CO CONCENTRATION PPM

C0Z CONCENTRATION PCT

NOX COMCENTRATION PPM

THC MASS GRAMS

C0 MASS GRAMS

C0z MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
C02 GRAMS/MI
NOX  GRAMS/MI
FUEL ECONDMY IN MFG

RUN TIME SECONDS
MEASURED DISTANCE M1
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR {(SCM)

COMPOSITE RESULTS

TEST NUMBER

BAROMETER MM HG 745.0
HUMIDITY G/KG 10.4
TEMPERATURE DEG C 25.6

F1p

- VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

VEHICLE NO,1
DATE

2/e3/88

BAG CART NO. 2 / CVE ND, 2

DYND NOD.

DRY BULE TEMP, 25.6 DEG C{78.0 DEG F)

-

3

ABS. HUMIDITY 10.4 GM/KG

1

2

TEST WEIGHT 1588,
ACTUAL ROAD LOAD
BASOLINE EM-784-F

KG( 3500, LES)
4.9 KW( 6.6 HY

ODOMETER 46073, KM{2B8630. MILES)

NOX HUMIDITY CORRECTION FACTOR .93

-

)

COLD TRANSIENT STABILIZED HOT TRANSIENT
787.4 (31.0) 787.4 (31.0) 762.Q (30, Q)
787.4 (31.0) 787.4 (31.0) 762,0 {30.0)

46,1 (115.Q) 43,9 (111.0) 43.9 (111,0)
40633, 63712, 40380,

75,9 { 2676,) 129.7 { 4381.) 75,8 ( 2676.)

62.1/ 2/ 6. 9.7/ 2/ 10, 2b.4/ 2/ 27,

6772 1. 6.7/ 2/ 1. 6.3/ 2/ 6.

ar. 1/ 1/ 301, 13,7712/ 14, 38.2/13/ 138,
VARV Lases B/13 2.

98.6/14/1.1065
13.9/14/ . 0493

82.0/14/ 6379
14,0/14/ . 0497

93.4/14/ 9335
14,3714/ ,Q510

A
STABILIZED

76,0 (30.0)
762,0 {30.0)
42,8 (109.0)
£9650.
130.3 ( 4802.)
9.7/ 2/ 10,
&7/ 2 T,
14.1/1e/ 14,
L1/ 2/ 14
81.2/14/ 6830
14.2/14/ 0506

63.7/ 1/ 17.5 23,0/ 1/ 5.8 41,3/ 1/ 10.4 20,0/ 1/ &1
S TAN VAR 7 T L1 .3 .51
11.54 13,14 13,82 19,35
96. 3 £l 3.
482, 12, 13g. 1,
1.0614 6308 L9086 b330
17.3 a7 10.1 3.0
2,48 .26 91 .cb
42,5 1,86 11,66 13
1474, 0 1345.6 1257.5 1315.3
.49 L4l 143 L.23
.69 L7 .ob .07
11.97 43 3.30 .04
414.8 405, 4 356.0 333.1
70 37 .41 .32
20,35 21.08 el.e2 £4. 50 23,23 2c. 20
306, 868, 305 868.
3,93 .37 3.81 3,593 7.33 3.80
2974 976 .378 75 .977 .378
.335( . 920) . 341( ., 926)
205.6/ .00 206.17 .00
3-BAG (4-BAG)
CARBON DIOXIDE G/MI 333.8 ( 391.3)
FUEL ECONOMY MPE 22,15 { 22.27)
HYDROCARBONS (THC) G/MI .23 { .23
CARBON MONOXIDE G/M1 .64 { 3,31
OXIDES OF NITROGEN G/MI 43 { .44)
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SECOND SCREENING TEST

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NOD. 1 RUN
VEHICLE MDDEL 87 FORD TRURUS
ENGINE 2.5 L{152. CID) L-4
TRANSMISSION A3

BAROMETER 740,92 MM HG(29.17 IN HBG)
RELATIVE HUMIDITY 64. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, HZO(IN. He(
BLOWER INLET P MM, H2O(IN. H20)

BLOWER INLET TEMP. DEG. C{DEE. F)

BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THC SRMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PFHM
C0 SAMPLE METER/RANGE/PPM
CO BCKERD METER/RANGE/PFM
CO2 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANBE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANBE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRRTION FPM

CO2 CONCENTRATION FCT

NOX CONCENTRATION PPM

THC MASS GRAMS

£0 MASS GRAMS

€02 MRSS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
COZ  GRAMS/MI
NOX GRAMS/MI
FUEL ECONDMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

COMPOSITE RESULTS
TEST NUMBER 1
BARDMETER MM HG  740.9

HUMIDITY G/KG 14,0
TEMPERATURE DEG C  26.1

FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

VEHICLE NO.1

DATE 4/ 5/88

BAG CART NO. 2

DYNG NO, 3

CVS ND. 2

DRY BULB TEMP. 26.1 DEG C(79.0 DEG F)
RRS. HUMIDITY 14.0 GM/KG

1 2

COLD TRANSIENT STABILIZED

762.0 (30.0) 762.0 (30.0)

762.0 (30.0) 762.0 (30.0)
43.3 (110.0) 42.8 (109.0)

40515, 63723,

73.3 ( 2658.) 129.7 { 4579.)
.2/ 2/ T 10.5/ 2/ 1%
6.6/ 2/ 7, .4/ 2/ 1.
6l.7/ 1/ 954, 17.1/ 12/ 11,
VS VA N BTAN VA |

38.6/ 1/1.0733 81.3/ 14/ .6848
2.9/ 1/ .0441 12.8/ 14/ .0448

TEST WEIGHT 1361, KG6( 3000, LBS)
ACTUARL ROAD LOAD 5.5 KW( 7.4 HP)
GRSOLINE  EM-784-F

ODOMETER 46114, KM( 28654, MILES)

NOX HUMIDITY CORRECTION FRCTOR 1.12

HOT TRANSIENT

762.0 {30.0)
762.0 (30.0)

2.2 (108.0)

40376,

75.3 ¢ 2668.)
30.2/ 2/ 31,
6.3/ 2/ 1.
3% 4/ 13 140,

CTAN VYA
9%2.3/ 14/ 9247
13.0/ 14/ ,0436

67.8/ 1/ 17.0 20.7/ 1/ 8.3 .27 1/ 9.3
T VA BT VA BV VA
11,80 19.43 14,24
68. 3. k.
330, 16, 134.
1,035 .B423 . 882z
16.9 3.2 5.8
2.97 34 1,06
46. 42 2. 45 11,73
1426.9 1323.2 1820.3
2.73 1.43 1.58
.83 .09 .30
13.22 .64 3.31
406. 4 333.3 344. 1
.78 .38 A3
20.63 2. 14 25, 32
304, 868, 306.
3.0l 3.8¢ 3.55
- 4369 973 971
3-BRG {4-BAB)
CARBON DIOXIDE G/M1 383.6 { L0)
FUEL ECONOMY MPE 2. 58 { .0m
HYDROCARBONS (THC) G6/MI 30 { .00
CARBON MONOXIDE G/MI 3.97 { oM
OXIDES OF NITROGEN G/MI .48 ( .00
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SOUTHWEST RESEARCH INSTITUTE - DEPRRTMENT OF EMISSIONS RESERRCH
CFTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

TEST NO. i RUN VEHICLE NO.1 TEST WEIGHT 1361. KG{ 3000, LBS)
VEHICLE MODEL 87 FORD TAURUS DATE 4/ 5/88 ACTUAL ROAD LORD 5.5 KW{ 7.4 HP)
ENGIME 2.5 L{152. CID) L-4 . BAG CART NO. 2 GASOLINE EM-784-F
TRANSMISSION A3 DYND NO. 3 ODOMETER 46114, KM{ 28654, MILES)
VS NO. 2
BAROMETER 740.92 MM HG(29.17 IN HE) DRY BULB TEMP. 26.1 DEG C(79.0 DEG F)
RELATIVE HUMIDITY 6. PCT ABS. HUMIDITY 14,0 GM/KG NOX HUMIDITY CORRECTION FACTOR 1.1Z
BAG RESULTS
BAG NUMBER 1 2
DESCRIPTION HOT TRANSIENT STABILIZED
BLOKER DIF P MM. HRO(IN. HeD) 762.0 (30.0) 762.0 (30.0)
BLOWER INLET P MM. HRO(IN. HeO) 762,0 (30.0) 762,90 (30.0)
BLOWER INLET TEMP. DEG. C(DEG. F) 43.3 (110,0) 42.8 (109.0)
BLOWER REVOLUTIONS 40515, 69725,
TOT FLOW STD. CU. METRES(SCF) 75.3 ( 2658.) 129.7 ( 4579.)
THC SAMPLE METER/RANGE/PPM W2l 2 T5 10,5/ 2/ 1.
THC BCKGRD METER/RANGE/PPM 6.6/ 2/ . 6.4/ 2/ 1.
CO SAMPLE METER/RANGE/PPM 6.7/ 1/ 553. 1.1/ 127 1.
CO BCKGRD METER/RANGE/PPM SVAREVIREN 5120 L.
COZ SAMPLE METER/RANGE/PCT . 8.6/ 1/1.0755  B1.3/ 14/ .6848
CO2 BCKGRD METER/RANGE/PCT 2.5/ 1/ . 044l 12,8/ 14/ .0448
NOX SAMPLE METER/RANGE/PPM 67.8/ 1/ 17.0 20.7/ 1/ 5.3
NOX BCKGRD METER/RANGE/PPM 31 TV
DILUTION FACTOR 11,80 19,49
THC CONCENTRATION RPM £8. 5,
CO  CONCENTRATION POM 530. 16,
£OZ CONCENTRATION PCT 1.0352 (6423
NDX CONCENTRATION PPM 16.9 5.2
THC MASS GRAMS 2,97 \ 34
CO MASS GRAMS 46, 42 2.45
CO2 MASS GRAMS 1426.9 1525, 2
NOX MASS GRAMS 2.73 1.43
THC  GRAMS/MI .85 .09
O GRAMS/MI 13.22 . Gh
COZ  GRAMS/MI 406, 4 399.3
NOX  GRAMS/MI .78 .38
FUEL ECONOMY IN MPG 20.63 22,14
RUN TIME SECONDS 504, 868.
MERSURED DISTANCE  MI 3.51 3,82
SCF, DRY .959 373
COMPOSITE RESULTS ‘ 2-BA6 {3-EAG)
TEST NUMBER 1 CARSON DIOXIDE G/MI 802.7 4.0
BARDMETER MM HE 740.9 FUEL ECONOMY MR L35 0 .00
HUMIDITY — G/KE 140 HYDROCARBONS (THC)  6/MI A5 00
TEMPERATURE DEG € 26.1 ~ CAREON MONDXIDE  &/MI &67 (.00
OXIDES OF NITROGEN G/MI 7T .00)
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
HFTP1 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

TEST NO. 1 RUN
VEHICLE MODEL 87 FORD TAURUS
ENGINE 2.5 L{152. CID) L-4
TRANSMISSION A3

BAROMETER 740.92 MM HG{29.17 IN HE)
RELATIVE HUMIDITY 61. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

ELOWER DIF P MM. H2D(IN, HED)
BLOWER INLET P MM, H2O(IN. H20)
BLOWER INLET TEMP. DEG. C(DEE. F)
BLOWER REVOLUTIONS

TOT FLOW S5TD. CU. METRES{SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO GAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPHM
CO2 SAMPLE METER/RANGE/PCT
CO2 BCKERD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

{02 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

CO MASS GRAMS

COZ MASS GRAMS

NOX MASS GRAMS

THE GRAMS/MI
CO  GRAMS/MI
COz  GRAMS/MI
NOX GRAMS/MI
FUEL ECONDMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

COMPOSITE RESULTS
TEST NUMBER 1
EAROMETER MM HG 740.9
HMIDITY  G/KE  13.8
TEMPERATURE DEG € 26.7

VEHICLE NO.1

DATE

Dy

NO NO.

CV5 NO.
DRY BILB TEMP. 26.7 DEG C{80.0 DEG F)
ABS. HUMIDITY 13.8 GM/KG

1

4/ 5/88
BAG CART NO. 2

2

HOT TRANGIENT

762.0 {30.0)
762.0 (30.0)
42.2 (100.0)

40576.

73.5 ( 2668.)

30.2/
6.9/
59. 4/

3/
2.3/
13.0/
3%.2/

.3/

2/
e/
13/
13/
147
14/
1/
1/
14,24
2h.

134,

31
7.
140.
1.
<9247
. 0456
9.9
.1

2

TEST WEIBHT 1361. KG( 3000. LES®-

ACTUAL ROAD LOAD
GASOLINE EM-784-F

2.3 K¢

1.4 .

ODOMETER 46125, KM{ 28661. MILES)

NOX HUMIDITY CORRECTION FACTOR

STRABILIZED

762.0 {30.0)
762.0 (30.0)
42.2 (108.0}

5

3606,

129.6 ( 4576.)

10.1/
0.6/
19.3/
A&/
a1.2/
13.1/
22.6/

.3/

1

2/
2/
12/
12/
14/
14/
1/
1/
13.54
4,
18.
.6393
37
.29
2.9
516.9
1.56

.08

.13
398.0

.4
22,21
868.
3.81
.974

10.
7.
19.
0.
.6830
. 0460
3.7
.1

CARBON DIOXIDE G/M1
FUEL ECONDMY MPE
HYDROCARBONS (THC) G/MI
CARBON MONOXIDE G/M1

OXIDES OF NITROGEN G/MI

2-BAG
37z.0
23.61
.18
1.98
.43

i1

(3-BAG)
.0}
. 00}
. 00)
. (0)
.00
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESERRCH
HFTP2 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

TEST ND. 1 RUN VEHICLE NO. 1
VEHICLE MODEL 87 FORD TAURUS DATE 4/ 5/88
ENGINE 2.5 L(132. CID) L-4 BAG CART ND. 2
TRANSMISSION A3 DYND NOD.

CVS NO. 2

BARCMETER 740.66 MM HG(29.16 IN HB)
RELATIVE HUMIDITY &1. PCT

TEST WEIBHT 1361, KG( 3000. LBS)
ACTUAL ROAD LOAD 5.5 KW( 7.4 HP)
GASOLINE EM-784-F

ODOMETER 46138, KM( 28669. MILES)

. DRY BULB TEMP, 26.1 DEG C(79.0 DEG F)
ABS. HUMIDITY 13.2 GM/KG

NOX HUMIDITY CORRECTION FACTOR 1.09

BAB RESULTS
BAG NUMBER 1 2
DESCRIPTION HOT TRANSIENT STABILIZED
BLOWER DIF P MM, H2O(IN. HZO) 762.0 {30.0) 762.0 (30.0)
BLOMER INLET P MM. HEZD{IN. H20) 762.0 (30.0) 762.0 (30.0)
BLOWER INLET TEMP. DE6. C(DEG. F) 42,2 (108.0) 42.8 (109.0)
BLOWER REVOLUTIONS 40471, 69623.
TOT FLOW STD. CU. METRES(SCF) 75.3 ( 2660.) 129.4 ( 4571,)
THC SAMPLE METER/RANGE/PPM 38.1/ 2/ 38. 10.2/ 2/ 10,
THC BCKGRD METER/RANGE/PRM B.6/ 2/ 1. 6.9/ 2/ 1.
C0 SAMPLE METER/RANGE/PPM 71,4/ 13/ 186. 14,2/ 12/ 14,

CD BCKGRD METER/RANGE/PPM 41131 1. 6/ 12/ L

CO2 SAMPLE METER/RANGE/PCT 92.1/ 14/ .9195 80,7/ 14/ 6738
CO2 BCKGRD METER/RANGE/PCT 13.4/ 14/ (0473  13.3/ 14/ .04EB
NOX SAMPLE METER/RANGE/PPM 46.0/ 1/ 115 20.6/ 1/ 5.3
NOX BCKGRD METER/RANGE /PPN , 4 VAR VAR
DILUTION FACTOR 14, 24 19.81

THC CONCENTRATION PPM 3, 4

€0 CONCENTRATION PPM 179, 13,

CO2 CONCENTRRTION PCT .B756 6294

NOX CONCENTRATION PPM 1.4 5.2

THC MASS GRAMS 1.40 .28

CO MASS GRAMS 15.66 2.01

CO2 MASS GRAMS 1207. 4 1491.5

NOX MASS GRAMS 1.80 L4

THC  GRAMS/MI .40 .07

CO  GRAMS/MI 4,45 .53

COZ  GRAMS/MI 342.9 389.9

NOX  GRAMS/MI .51 V37
FUEL ECONDMY IN MPG 75.25 22.68

RUN TIME SECONDS 505. 868.
MEASURED DISTANCE  MI 3.52 3.83

SCF, DRY 972 .974

COMPOSITE RESULTS

TEST NUMBER 2 CARBON DIOXIDE
BAROMETER MM HE 740.7 FUEL ECONDMY
HUMIDITY 6/K6  13.2 HYDROCARBONS (THC)
TEMPERATURE DEG C  26.1 CARBON MONOXIDE

OXIDES OF NITROGEN

B-7

G/MI
MPG

G/MI
&/M1
6/MI

2-BRE
367. 4
23.85
.23
)

« bk

{3-BRG6)
.0)

. 00)
.00}

. 00)
.00)
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
HFTP3 - VEHICLE EMISSIONS RESULTS -~
PROJECT 08-1816-001

TEST NG. 1 RUN
VEHICLE MODEL &7 FORD TAURUS
ENGINE 2.5 L{132. CID) L-4
TRANSMISSION A3

DATE

DYND NO.
CVS ND.
BAROMETER 740.66 MM HG(29.16 IN HB)
RELATIVE HUMIDITY 60. FCT

VEHIELE NO. 1
4/ 3/88
BAG CART NO. ¢

.

c

BAG RESULTS
BAG NUMBER i
DESCRIPTION HOT TRANSIENT
BLOWER DIF F MM. H2O(IN. H20) 762.0 (30.0)
BLOWER INLET P Md. H2O(IN. HeD) 762.0 (30.0)

BLOWER INLET TEMP, DEG. C(DEG. F)

42,2 (108.0)

BLOWER REVOLUTIONS 40433,

TOT FLOW STD. CU. METRES(SCF) 73.4 { 266l.)
THC SAMPLE METER/RANGE/FPM 36.7/ 2/ 31,
THC BCKERD METER/RANGE/PPM 0.5/ 2/ 1.
CO SAMPLE METER/RANGE/PPM 4.2/ 13/ 178,
CD BCKGRD METER/RANGE/PPM 313 L
CO2 SAMPLE METER/RANGE/PCT 91.4/ 14/ .9018
C02 BCKBRD METER/RANGE/PCT 13.3/ 14/ .0468
NOX SAMPLE METER/RANGE/PPM 42,2/ 1/ 10,6
NOX BCKGRD METER/RANGE/PFM YR VA
DILUTION FACTOR 14.5¢

THC CONCENTRATION PPEM a1,

CO CONCENTRATION PPHM 171,
C0z CONCENTRATION PCT . 8582
NOX CONCENTRATICN PPM 10.5
THC MASS GRAMS 1.34
C0 MASS GRAMS 14.96
COZ MASS GRAMS 1184.1
NOX MASS GRAMS 1.62
THC GRAMS/MI .38
CO  GRAMS/MI 4,28
€02 GRAMS/NMI 338.1
NOX GRAMS/MI .46
FUEL ECONDMY IN MPG 23.63
RUN TIME SECONDS 303,
MERSURED DISTANCE  MI 2.50
SCF, DRY 972
COMPOSITE RESULTS

TEST NUMBER 3

BAROMETER MM HE 740.7

HUMIDITY G/KG  12.7

TEMPERATURE DE6 C  25.6

TEST WEIGHT
ACTUAL ROAD LOAD 5.5 KuW{
GASOLINE EM-784~F

ODOMETER 46150, KM{ 28676, MILES)

1361, KG{ 3000. LBS)
1.4 HM)

DRY BULB TEMP. 25.6 DEG C(78.0 DEG F)
ABS. HUMIDITY 12.7 GM/KG

NDX HUMIDITY CDRRECTION FACTOR 1.07

2
STARILIZED

762.0 (30.0)
762.0 (30.0)
42.2 (108.0)
63383,
129.3 ( 4373.)
0.2/ 27 10,
&7/ &/ 1.
13.5/ 12/ 14,
a1
80.0/ 14/ .6B12
13.47 14/ 0473
0.6/ 1/ 5.3
KT VA |
20,19
4.
13,
.6163

el

.29
1,93
1461, 2
1.37

CARBON DIOXIDE
FUEL ECONOMY
HYDROGCARBONS {THC)
CARBON MONCXIDE
OXIDES OF NITROGEN

G/MI
MPG 24,19
G/MI .o
6/M1 2.3
G/MI 41

3
« = 0w
= .
=
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

~8T NO. 1 RUN
VEHICLE MDDEL 87 FORD TRURUS
ENGINE 2.5 L(132. CID) L-4
TRANSMISSION A3

BAROMETER 739.65 MM HG(29.12 IN HGJ
RELATIVE HUMIDITY 73. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN. H20)
BLOMER INLET P MM. H2O(IN. H2D)

BLOWER INLET TEMP. DEG. CIDEG, F)

BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES{SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
C0 ECKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCHGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC  GRAMS/MI

O GRAMS/MI

COZ  GRAMS/MI

NOY  GRAMS/MI

FUEL ECONOMY IN MPG

RUN TIME SECONDS
MERSURED DISTANCE  MI

SCF, DRY

COMPOSITE RESULTS

TEST NUMBER 1
BAROMETER MM HE 739.6
HUMIDITY G/KE  13.9
TEMPERATURE DEG C  25.6

PROJECT 08-1816-001

VEHICLE NO.1

DATE

BAG CART NO.
DYND NO.

CvsNO. 2
-DRY BULB TEMP. 25.6 DEG C(78.0 DEG F)
ABS, HUMIDITY 15.9 GM/KB

1

HOT TRANSIENT

762.0 (30.0)

762,0° (30,0

42,8 (109.0)
40564,

75
£6.0/
6.6/
aa.z2/
.3/
3.2/
13,5/
6l.2/
.3/

.3 ( 2659.)

2/ Bb.
e/ 1.
14/ 429,
14/ 1,
14/1,0322
14/ 0477
17 15.3
17 .1
12. 41
&0,
409.
. 9884
13.3
2.61
35.87
1362. 8
2,63

73
10.00
379.8

. Th
22.29
305,

. 9366

B-9

4/ 5/88

2

F-COOL- VEHICLE EMISSIONS RESULTS -~

TEST WEIBHT {361, KG( 3000. LBS)
ACTUAL ROAD LOAD 5.5 HW{ 7.4 HP)
BASOLINE EM-784-F

ODOMETER 46162. KM( 28684, MILES)

NOX HUMIDITY CORRECTION FRACTOR 1.21

STABILIZED

762.0 (30.0)
762.0 {30.0)
42.8 (109.0)

£9686.
129.4 { 4568.)

10. 4/
6.9/
13.5/
.6/
8l.4/
13.6/
21,6/
Ry

1

e/
2/
12/
12/
14/
14/
1/
1/
19.45
4,
13.
6411
3.4
.32
1.30
518, 4
1.61

.08

.30
397.1

.42
ec.27
869.
3.82
969

11,
1.
14,
1.
. 6867
. 0481
3.3

.1

2-BAG (3-BAG)
CARBON DIOXIDE 6/MI 388.7 ¢ .0
FUEL ECONOMY HPG 22.28 ¢ .00
HYDROCARBONS (THC) G/MI .40 ¢ .00
CARBON MONDXIDE G/MI 310 { .00
{

OXIDES OF NITROGEN G/MI , 58 . 00)



TEST NO. T-1 RN 1
VEHICLE MODEL 0 FORD TAURUS
ENGINE .0 L{ o, CID)
TRANSMISSION

BAROMETER 741.60 MM HG(29.20 IN HG)
RELATIVE HUMIDITY 35i. PCT
BRG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P WM. H20(IN. H20)
BLOWER INLET P MM. HEO(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPN

THC BCKGRD METER/RANGE/PPM

CO GRMPLE METER/RANGE/PPM

CO BCKGRD METER/RANGE/PPM

C02 SAMPLE METER/RANGE/PCT

CO2 BCKGRD METER/RANGE/PCT

NOX SAMPLE METER/RANGE/PPM

NOX BCKGRD METER/RANGE/PPM

THIRD SCREENING TEST
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

F1p

DILUTION FACTOR
THC CONCENTRATION PPM
C0 CONCENTRATION PPM
C02 CONCENTRATION PCT
NOX CONCENTRATION PPM
THC MASS GRAMS
CO MASS GRAMS
CO2 MASS GRAMS
NOX MASS GRAMS

THC GRAMS/MI
O GRAMS/MI
CO2 GRAMS/MI
NGX GRAMS/MI
FUEL ECONOMY IN MPS
RUN TIME
MERSURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)

COMPOSITE RESULTS

TEST NUMBER T-1
BAROMETER MM HE 741.7
HUMIDITY 6/KG 9.7

TEMPERATURE DEB L 23.9

SECONDS

- VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

VEHICLE NO. TEST WEIGHT 1361, KG( 3000. LBS)

DATE  6/22/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HP)

BAG CART ND. 1 / CVS NO. 2 GASOLINE EM-784-F

DYND NO. 3 DDOMETER 46209, KM(28713. MILES)

'DRY BULB TEMP. 23.9 DEG C(75.0 DEG F)

ABS. HUMIDITY 9.7 GM/KS NOX HUMIDITY CORRECTION FACTOR .97

1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED

774.7 (30.5) 774.7 (30,5) 763.6 (30.3) 769.6 (30.3)

774.7 (30.5) 774.7 (30.5) 769.6 (30.3) 763.6 (30.3)

42.8 (109.0) 42,8 (109.0) 42.8 (109.0) 41,1 (106.0)

40538, 69872. 40406. £9480.

75.3 ( 2661.) 129.9 ( 4585.) 75.2 ( 26%4.) 129.6 { 4577.)
60.5/ 2/ 6l 9.8/ 2/ 10. 2.1/ 2 2. 8.8/ 2/ 9.
6.6/ 2/ 1. 6.7 2/ T 6.3/ 2/ 6. 6.3/ 2/ &
92,2/ 11/ 483. 12.2/ 13/ 1L 48.9/ 12/ 10L 8.4/ 13/ 1.

31y L 5/ 130 0 2/ 12 o .3 130 0.
63.9/ 3/1.1408  78.0/ 11/ .7129 9.5/ 11/.9%7  T7.1/ 11/ .7007
3.3/ 3/ .0538 7.6/ 11/ 0452 7.8/ 11/ .0465 8.1/ 11/ .0483
1.7/ 2/ 11.7 2.1/ 1/ 5.6 8.2/ 1/ 10.6 20.9/ 1/ 5.3

B VAT S 500100 i YA VAR

11.25 18. 74 13.28 19.08
54, 3 16. 3
G4d, 10. 97. 7
1.0918 .6701 9528 6549
17.6 5.5 10.5 5.2
2.37 .26 .71 .21
38.99 1.53 8.50 1.05
1506. 1 1593.2 1312.3 1554, 0
2.46 1.3 1.46 1.24
.66 .07 .20 .03
10.91 .39 2.38 .27
421.5 409.6 367.1 402.8
.63 .34 .41 .32
20,12 20.87  21.61 23.87  22.85  21.98
505. 871. 504. 868.
3.57 7.46 3.89 .57 7.43 3.86
.93 .975 977 .974 .97 977
.934( .918) .939( .924)
205.2/ .00 204.8/ .00
3-BA6 (4-BAG)
CARBON DIOXIDE 6/MI 400.5  ( 398.4)
FUEL ECONOMY MPG 21.84  ( 21.99)
HYDROCARBONS (THC)  G/MI 2 .2
CARBON MONOXIDE  6/MI a0 30
OXIDES OF NITROGEN G/MI - S B

B-10
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BEFORE FINAL EMISSIONS TEST
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
FTP - VEHICLE EMISSIONS RESILTS -

PROJECT 08~-1816-001

-5T NG, t RN VEHICLE NO.1

VEHICLE MODEL 87 FORD TAURUS DATE  11/29/88

ENBINE 2.5 L(132. CID) L-4
TRANSMISSION A3 DYNC NO.

BAROMETER 744.47 MM HG(29.31 IN HB)
RELATIVE HUMIDITY 33. PCT

BAG RESULTS

BAB NUMBER i 2
DESCRIPTION COLD TRANSIENT STABILIZED
BLOWER DIF P MM, H2D(IN. Hed) 779.8 (30.7) 787.4 {31.0)
BLOWER INLET P MM. HRO(IN. Hel) 777.2 (30.6) 784.9 (30.9)
BLOWER INLET TEMP. DEG. C(DEG. F) 42.8 (109,0) 40,0 (104.0)
BLOWER REVOLUTIONS 40518, 69483.
TOT FLOW STD. CU. METRES(SCF) 75.6 ( 2669.) 130.2 { 4396.)
THC SAMPLE METER/RANGE/PPM 86.2/ 2/ 81, 10,0/ 2/ 10.
THC BCKERD METER/RANGE/PPM 6.7/ 2 1. .17 2 1.
CO SAMPLE METER/RANGE/PPM .1/ 1/ 679 15.7/ 127 15
CO BCKGRD METER/RANGE/PPM A/ 1L B/ 127 1,
CO2 SAMPLE METER/RANGE/PCT 98.8/ 14/1.1134 81.8/ 14/ .6922
CO2 BCKGRD METER/RANGE/PCT 14.5/ 14/ .0498 2.3/ 14/ .0067
NOX SAMPLE METER/RANGE/PPM 85.6/ 1/ 21.4 30.9/ 1/ 1.8
NOX BCKERD METER/RANGE/PPM VA VA TR VA |
DILUTION FACTOR ‘ i1.28 19.29
THC CONCENTRATION PPM 80. 3.
C0 CONCENTRATION PPN 656, 14,
C02 CONCENTRATION PCT 1. 0680 . 6838
NOX CONCENTRATION PP 2.3 1.7
THC MASS GRAMS 3.50 .20
CO MASS GRAMS 37.70 213
CO2 MASS GRAMS 1478.1 1634. 1
NOX MASS GRAMS 2.1 1.68
THC GRAMS/MI .97 .06
CO  GRAMS/MI 16.06 .39
CO02  GRAMS/MI 411.5 419.2
NOX GRAMS/MI .15 .43
FUEL ECONOMY IN MP6 20. 16 20. b4 21,10
RUN TIME SECONDS 504, B66.
MEASURED DISTANCE  MI 3.99 7.49 3.90
SCF, DRY 977 980 . 981

DFC, WET {DRY) L9350 .923)

TOT VOL (SCM) / SAM BLR {SCM) 203.8/ .00

COMPOSITE RESULTS
TEST NUMBER 1
BAROMETER MM HB 744.5
HUMIDITY B/KG 6.6
TEMPERARTURE DEG C 2.2

B-11

3

BAG CART NO. 2 / CVS NO. 2

DRY BULE TEMP. 2P.2 DEG C(72.0 DEG F)
"ABS. HUMIDITY 6.6 BM/KB

TEST WEIGHT 1361,
ACTUAL ROAD LDAD
GASOLINE EM-784-F

K&6( 3000. LBS)
2.3 KWE 7.4 HP)

DDOMETER  46347. KM{ 28923. MILES)

NOX HUMIDITY CORRECTION FACTOR .88

3
HOT TRANSIENT

784.9 (30.9)
784.9 (30.9)

41,7 (107.0)

40358.

75.7 { 2674.)
30.5/ e/ 3L
1.0/ 2 1.
67.8/ 13/ 162.

2/ 13/ 0.
93.3/ 14/ .9508
14.0/ 14/ .0478

4
STABILIZED

784,9 (30.9)
784.9 (30.9)
40,6 (105.0)
69383,
129.8 { 4385.)
10.4/ 2/ 1l
1.8/ 2/ 8.
16.5/ 12/ 16.
a1 L
81,2/ 14/ .6809
14,1/ 14/ 0482

9.3/ 1/ 14.9 28,9/ 1/ 7.3
BT VA R T VAN
13.82 19,60
b, 3.
156. 15,
. 9063 635
14.7 7.2
1.06 .23
13.79 2.26
1257.0 1503.8
1.88 1,36
.30 .06
3.85 .59
351.0 391.5
.92 .41
o4, 71 23.59 22.59
303, 863.
3.58 7,44  3.86
.979 .980 .381
L9410 . 929)
205.6/ 00

CARBON DIOXIDE G/MI
FUEL ECONOMY mE
HYDROCARBONS (THC) G/MI
CARBON MONOXIDE G/MI
DXIDES OF NITROGEN G/MI

3-BAG {4-BRB)
399.0 { 390.7)

2. 77 ( e2.22)
.31 ¢ .30
4,83 { 4.67)
.32 ¢ .32


https://HG(29.31
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TEST NO. 2 RN 1
VEHICLE MODEL 87 FORD TRURUS
ENGINE 2.5 L(i52. CID) L-4
TRANSMISSION A3

BAROMETER 750.32 MM HG(29.54 IN HB)
RELATIVE HUMIDITY 26. PCT
BAG RESULTS

BAE NUMEER

DESCRIPTION

BLOWER DIF P MM. H2D(IN. H20)
BLOWER INLET P MM. H2O(IN. H2O)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
{0 GAMOLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/FPM
CO2 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NGX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATIOGN PP

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

CJ MASS GRAMS

COZ MASS GRAMS

NOX MASS GRAMS

THC  GRAMS/MI
CO  GRAMS/MI
CO2 GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)
TOT VOL (SCM) / SAM BLR (SCM)

COMPOSITE RESULTS

TEST NUMBER e
BAROMETER MM M5 750.3
HUMIDITY G/KG 4.1

TEMPERATURE DEG C  21.1

FipP

FINAL TESTS
SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

PROJECT 08-1616-001

VEHICLE NO. 1

DA

TE  11/30/

88

BAG CART NO. 2 / CVS NO. 2
DYND NO.

3

- VEHICLE EMISSIONS RESULTS -

TEST WEIGHT 1361. KG6( 3000. LBS.

ACTUAL ROAD LOAD 5.5 KWl

GASOLINE EM-784-F
ODOMETER 46579, KM( 28943. MILES)

DRY BULB TEMP. 21.1 DEG C(70.0 DEG F)
"ABS. HUMIDITY 4.1 GM/KG

1.4 HP)

NOX HUMIDITY CORRECTION FACTOR .82

1 2 3
COLD TRANSIENT STABILIZED HOT TRANSIENT STRBILIZED

779.8 {30.7) 784.9 (30.9) 779.8 (30.7) 784.9 (30.9)

777.2 (30.6) 787.4 (31.0) 782.3 (30.8) 787.4 (31.0)

43.3 (110.0) 39.4 (103.0) 41.7 (107.0) 38.9 (102.0)

40597, 63599, 40351, £9827.

76,3 { 2695.) 131.6  4648.) 76.4 { 2699.) 132.2 ( 4668.)
73.0/ 2/ 73 8.8/ 2/ 9 4.2/ 2/ 35, 9.0/ 2/ 4.
2/ 2/ o 6.0/ 2/ 6. 5.8/ 2/ 6. &5/ 2/ 1.
67.2/ 1/ 618. 17,77 12/ 1L 70.1/ 13/ 168, 17.5/ 12/ 1.

L0/ 1 Q. b/ 12/ L 0/ 137 0. LA/ 127 G
98.17/ 14/1.0%08 81.5/ 14/ .6B63 92.7/ 14/ .53349 80.6/ 14/ .6698
1.3/ 14/ .0411 12.4/ 14/ .0415 12.2/ 14/ .0407 12,2/ 14/ 0407
89.1/ 17 22.3 349/ 1/ 8.7 60.6/ 1/ 13.2 33.6/ 1/ 8.3

T VA | -7 VA | A7 1.0 -7 VAR

1L.57 19.45 14.04 19.93
68, 3. 29. 3.
600, 16. 163. 17.
1. 0533 6472 .8971 6312
e2.2 8.6 15.2 8.4
3.01 o2 1.28 .22
33. 34 2.49 14,55 2. 39
1472.0 1359.6 1235.3 1527.6
.66 1.78 1.82 L75
. B4 .06 .36 .06
14.31 .65 4,07 .63
411.4 404,93 3al.1 389, 4
.74 .46 a3l A3
20,27 21.03 21.83 o4, 73 23.63 22,70
303, 867. 505. 871,
3.58 7.43 3.83 3.58 7.590 3.92
. 981 . 984 983 .383 . 984 . 363
.936( . 928) L9420 938
208.0/ .00 208.6/ .00

3-BAG {4~BAb)

CARBON DIOXIDE G/M1 331.5 { 387.0)

FUEL ECONOMY MPE 2¢.19 2. 43

HYDROCARBONS (THC) G/MI .31 ¢ .30

CARBON MONDXI1DE B/M1 4, 34 { 4.33)

OXIDES OF NITROGEN G&/MI .23 { ™

B-12



SOUTHWEST RESEQRCH INSTITUTE ~ DEPARTMENT OF EMISSIONS RESEARCH

5T NO. 2 RUN 1
VEHICLE MODEL 87 FORD TAURUS
ENGINE 2.5 L(152, CID) L-4
TRANSMISSION A3

BAROMETER 750,32 MM HG(29.54 IN HB)
RELATIVE HUMIDITY 26. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H2D{IN. H2)
BLOMER INLET P MM. H2O(IN. H2O)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CD  BCKBRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
CO2 BCKERD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NDX BCKBRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

(0 CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

CO MASS GRAMS

COZ MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
£0Z GRAMS/MI
NOX GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

COMFOSITE RESULTS
TEST NUMBER 2
BARDMETER MM HG 750.3

HUMIDITY 6/KG6 4.1
TEMPERATURE DEG C 21.1

28.1/

CFTP - VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001

VEHICLE NO.1

DATE  11/30/88

BRG CART NO.
DYND NO.
CVEND. 2

DRY BULB TEMP. 21.1 DEG C(70.0 DEG F)

2
3

" ABS. HUMIDITY 4.1 GM/KG

1
HOT TRANSIENT

779.8 (30.7)
771.2 (30.6)
43.3 (110.0)
40397,
76.3 ( 26%5.)

713.0/ 2/ 73

a2/ 2 o

67.2/ 1/ 618,

0/ 1 0

BT VAR

11,57

68,

£00.
1.0533

2.2
3.01
33, 34
1472.0
c.6b

.84
14,91
411. 4

74
20,27
303.
3.58
.981

B-13

14/1,0908
12.3/ 14/ ,0411
89.1/ 1/ 2.3

2
STABILIZED

784.9 (30.9)
787.4 (31.0)
39.4 (103.0)
£9999.
131.6 ( 4648.)
8.8/ a2/ 9
6.0/ 2/ &
17.7/ 127 17,
b/ 12/ 1.

81.3/ 14/ .6B6S
12.4/ 14/ .0413
34,3/ 1/ 8.7

2/ 171
19.45

3

16.
. B4T2
8.6

.24

2. 43
1359.6
1.79

.06
.63
404.9
A6
21.83
867,
3.8
.983

CARBON DIDXIDE 6/MI 408. 1 {
FUEL ECONOMY MPG 21.05 {
HYDROCARBONS (THC) G/MI . 44 ¢ .00
CARBON MONDXIDE G/MI 7.51 {
OXIDES OF NITROGEN G/MI .60 {

TEST WEIGHT 1361, KB( 3000. LBS)

ACTUAL ROAD LOAD 5.5 KW( 7.4 HPM
BASOLINE EM-784-F

ODOMETER 46579. KM{ 28943. MILES)

NOX HUMIDITY CORRECTION FRACTOR .82

¢-BAG {3-BAG)
Q)
. 00)

. 00)
.00)
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HFTP1 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

TEST NC. 2 N VEHICLE NC.1
VEHICLE MODEL 87 FORD TAURLUS DATE  11/30/88
ENGINE 2.3 L(152. CID) L-4 BAG CART ND. 2
TRANSMISSION A3 DYNOD NO, 3
CVSND. 2

DRY BULB TEMP, 22.8 DEG C{73.0 DEG F)
ABS. HUMIDITY 3.4 GM/KG

BAROMETER 750.57 MM HG(23.35 IN HB)
RELATIVE HUMIDITY 20. RCT

BAG RESULTS
BAG NUMBER 1 2
DESCRIPTION HOT TRANSIENT STABILIZED

BLOWER DIF P MM, HZO(IN. H20) 773.8 (30.7) 784.9 (30.9)

BLOWER INLET P Md. H20(IN. H20) 782.3 (30.8) 787.4 (31.0)
BLOMWER INLET TEMP. DEG. C(DEB. F) 41.7 (107.0) 38,9 (102,0)
BLOWER REVOLUTIDNS 40351, 63827,

TOT FLOW STD. CU. METRES(SCF) 76.5 ( 2700.) 132.2 ( 4670.)
THC SAMPLE METER/RANGE/PPM 3.2/ 2/ 3. 3.0/ 2/ 9.
THC BCKGRD METER/RANGE/PPM 5.8/ 2/ 6 &3/ o 1.
CO SAMPLE METER/RANGE/PPM 70.1/ 13/ 168, 17,97 12/ 11,

CO BCKGRD METER/RANGE/PPM .07 137 0. 0/ 127 0.
92.7/ 14/ .9349

02 SAMPLE METER/RANGE/PCT 80.6/ 14/ .6698
CO2 BCKGRD METER/RANGE/FCT 12.2/ 14/ .0407 12,2/ 14/ .0407
NOX SAMPLE METER/RANGE/PPM B0.6/ 17 15.2 33.6/ 1/ 8.5

NOX BCKGRD METER/RANGE/PPM VAR VAN 2/ 17 A

TEST WEIGHT 1361 KG( 3000. LBE
ACTUAL ROAD LOAD 5.5 KW( 7.4 HM
BASOLINE EM-784-F

ODDMETER 46391, KM{ 28950. MILES)

NOX HUMIDITY CORRECTION FRCTOR .81

DILUTION FACTOR 14,03 19.93
THC CONCENTRATION PPM 29. 3
CO CONCENTRATION PPM 164. 17.
CO2 CONCENTRATION PCT 897 6312
NOX CONCENTRATION PPM 15.2 8.4
THC MASS GRAMS 1.28 .22
CO MASS GRAMS 14.58 2.36
CO2 MRSS GRAMS 1255.7 1528.2
NOX MRSS GRAMS 1.79 .72
THC GRAMS/MI .36 06
CO  GRAMS/MI 4,08 .63
COZ  GRAMS/MI ) 383.6
NOX GRAMS/MI .50 .k
FUEL ECONOMY IN MPG 24,72 22,69
RUN TIME SECONDS 305, 871,
MEASURED DISTANCE Ml 3.98 3.9
5CF, DRY 985 . 387
COMPOSITE RESULTS Z-BR6 {3-BAG)
TEST NUMBER 2 CARBON DIOXIDE G/MI 371.3 ¢ .0
BAROMETER MM H6 750.6 FUEL ECONDMY MPG 23.62 { .00
HUMIDITY 6/K6 3.4 HYDROCARBONS (THC) G/MI .20 { .oo
TEMPERRTURE DEG C 22.8 CRARBON MONDXIDE G/M1 2.29 { .o
OXIDES OF NITROGEN G/MI Y { .00

B-14
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
HFTP2 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

Z8T NOD. 2 RUN 1 VEHICLE NO. 1
VEHICLE MODEL 87 FORD TAURUS DATE  11/30/88
ENGINE 2.5 L{152. CID) L-4 BRE CART NO. 2
TRANSMIGSION A3 DYND NO.

EVS ND.
BAROMETER 750,57 MM HG(29.55 IN HB)
RELATIVE HUMIDITY 17. PCT

2

BAG RESULTS
BAG NUMBER 1
DESCRIPTIDN HOT TRANSIENT

BLOWER DIF P MM. H2OCIN. HeQ)

784.9 (30.9)

BLOWER INLET P MM. HPO(IN. H2D) 787.4 (31.0)

BLOMER INLET TEMP. DEG. C(DEG. F) 40,6 (105.0)

BLOWER REVOLUTIONS 40550,

TOT FLOW STD. CU. METRES(SCF) 76.6 ( 2703.)

THC SAMPLE METER/RANGE/PPM 34/ 2 3

THC BCKGRD METER/RANGE/PPM 5.3/ 2/ 5.

CO SAMPLE METER/RANGE/PPHM 70.8/ 13/ 170.

CO BCKGRD METER/RANGE/PPM .0/ 13/ 0.

CO2 SAMPLE METER/RANGE/PCT 93.0/ 14/ .9428

CO2 BCKGRD METER/RANGE/PCT 12.2/ 14/ .0407

NOX SAMPLE METER/RANGE/PPM 67.9/ 1/ 17.0

NDX BCKGRD METER/RANGE/PPM A1 .0

DILUTION FACTOR ' 13.92

THC CONCENTRATION PPM 28,

CO CONCENTRATION PPM 166.

CO2 CONCENTRATION PCT . 9051

NOX CONCENTRATION PPM 17,0

THC MASS GRAMS 1.25

CO MASS GRAMS 14,78

COZ MASS GRAMS 1268,5

NOX MASS GRAMS 1,98

THC  GRAMS/MI .35

CO  GRAMS/MI 4,09

C02  GRAMS/MI 350.8

NOX  GRAMS/MI .55

FUEL ECONDMY IN MPG 24,75

RUN TIME SECONDS 505.

MERSURED DISTANCE  MI 3.62

SCF, DRY .985
COMPOSITE RESULTS

TEST NUMBER 2

BARDMETER MM HG 750.6

HMIDITY  B/KE 2.9

TEMPERATURE DEG C 22.8

B-15

TEST WEIGHT 1361. KB( 3000. LBS)

ACTUAL ROAD LOAD 5.5 KW{ 7.4 HP)
GASOLINE EM-784-F

ODOMETER 46603, KM{ 28958, MILES)

DRY BULB TEMP. 22.8 DEG C(73.0 DEG F)
" ABS. HUMIDITY 2.9 GM/KB

NOX HUMIDITY CORRECTION FACTOR .80

2
STABILIZED

784.9 (30.9)
787.4 (31.0)
38.3 (101.0)
69436,
131.7 { 4650,)
9.3/ 2/ 10.
b.0/ 2/ &
17.7/ 12/ 11,
0/ 1270,
80.3/ 14/ .6643
12.1/ 14/ .0403
6.0/ 1/ 9.1
VAR VAR
20,09
&,
17.
. B260
9.0
.28
.58
1509. 4
1.81

.07

386.1
.46
22. 89
867,
3.91
.388

c-BAG
363.1

2375

{3-BAG)
.0
.00)
.00)
.00)
.00}

CARBON DIOXIDE
FUEL ECONDMY
HYDROCARBONS (THC)
CARBON MONDXIDE
OXIDES OF NITROGEN

G/MI
MRG
G/MI
6/M1
B/MI L30

v .
e i
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HFTP3 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

TEST NO. 2 RUN 1 VEHICLE NO. 1 TEST WEIGHT 1361, KG( 3000. LES)
VEHICLE MODEL 87 FORD TAURUS DATE  11/30/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HP)
ENGINE 2.5 L{152. CID) L-4 BAG CART ND, 2 GASOLINE EM-784-F
TRANSMISSION A3 DYND NO. 3 ODOMETER 46615, KM{ 2B965. MILES)
Vs M. 2
BARDMETER 750.82 MM HG(29.56 IN HE) DRY BULB TEMP. 23.9 DEG C{75.0 DEG F)
RELATIVE HUMIDITY 16, PCT "ABS. HUMIDITY 2.9 GM/KG NOX HUMIDITY CORRECTION FACTOR .80
BAG RESULTS
BAG NUMBER 1 2
DESCRIPTION HOT TRANSIENT STABILIZED
BLOWER DIF P MM. HRO(IN. HeD) 779.8 (30.7) 784,93 (30.9)
BLOWER INLET P MM, HRO(IN. H2O) 782.3 (30.8) 787.4 (31.0)
BLOWER INLET TEMP. DEG. C(DEB. F) 40.6 (105.0) 41,7 (107.0)
BLOWER REVOLUTIONS 40520, 69435.
TOT FLOW STD. CU. METRES(SCF) 76.6 { 2704.) 130.9 ( 4620.)
THC SAMPLE METER/RANGE/PPN 2.1/ 2/ . 9.5/ 2/ 10.
THC BCKGRD METER/RANGE/PPM 5.9/ 2/ 6. 6.4/ 2/ 1.
CO SAMPLE METER/RANGE/PPM 62.2/ 13/ 147. 16.4/ 12/ 16.
CO BCKGRD METER/RANGE/PPM L0/ 13 O .0/ 127 0.
C02 SAMPLE METER/RANGE/PCT 92,2/ 14/ .9219  80.6/ 14/ .66%8
CO2 BCKGRD METER/RANGE/PCT 10,1/ 14/ 0403  12.2/ 14/ .0407
NOX SAMPLE METER/RANGE/PPM 56,1/ 1/ 14.1 €1/ 1/ 9.1
NOX BCKGRD METER/RANGE/PPM NV VAN 51
DILLTION FACTOR ‘ 14,27 19.93
THC CONCENTRATION PPM 24, 3.
L0 CONCENTRATION PPM 144, 16.
C02 CONCENTRATION PCT . 8844 L6312
NOX CONCENTRATION PPM 14,0 3.0
THC MASS GRAMS 1,05 .2
L0 MASS GRAMS 12.81 2.38
CO2 MASS GRAMS 1240.0 1512.0
NOX MASS GRAMS 1.63 1.79
THC  GRAMS/MI .29 .07
0 GRAMS/MI 3.58 .61
C0Z  GRAMS/MI 46. 4 290.0
NOX  GRAMS/MI .45 .46
FUEL ECONOMY IN MPG 25.13 22,67
RUN TIME SECONDS 505. 867.
MEASURED DISTANCE  MI 3.58 2
SCF, DRY .985 .989
COMPOSITE RESULTS 2-BAG (3-BAG)
TEST NUMBER 2 CARBON DIOXIDE G/MI k1T S G )
DAROMETER MM HG 750.8 FUEL ECONOMY MPG 23.79 (.00
HUMIDITY  G/KE 2.9 HYDROCARBONS (THC) G/MI A8 (.00
TEMPERATURE DEG C  23.9 CARBON MONOXIDE  6/MI 2.06 (.00
OXIDES OF NITROGEN G/MI A6 (.00

B-16
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3T NO, 2 RUN 1
VEHICLE MODEL 87 FORD TAURUS
ENGINE 2.5 L(152, CID} L-4
TRANSMISSION A3

BAROMETER 748.28 MM HG(29.46 IN HG)
RELATIVE HUMIDITY 15. PCT
BAG RESULTS

BAG NLMBER

DESCRIPTION

BLOWER DIF P MM. HRO(IN. HZO)
BLOWER INLET P MM, H20(IN. H20)

BLOWER INLET TEMP. DEG. C(DEG. F)

BLOWER REVOLUTIONS
TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO  SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NDX BCKGRD METER/RANGE/PPM
~ DILUTION FACTOR
( "HC CONCENTRATION PPM
" CO CONCENTRATION PPM
CO2 CONCENTRATION PCT
NOX CONCENTRATION PPM
THC MRSS GRAMS
C0 MASS GRAMS
COZ MASS GRAMS
NOX MASS GRAMS

THC  GRAMS/MI

O GRAMS/MI

C0Z  GRAMS/MI

NOX  GRAMS/MI

FUEL ECONOMY IN MFG

RUN TIME SECONDS
MERSURED DISTANCE  MI

SCF, DRY

COMPOSITE RESULTS
TEST NUMBER 2
BARDMETER MM HG 748.3
HUMIDITY G/KG 3.0
TEMPERATURE DEG C 25,0

PROJECT 08-1816-001

VEHICLE NO.1

DATE

DYND NO.
CVE ND. 2
DRY BULB TEMP. 5.0 DEG C{77.0 DEG F)

ABS. HUMIDITY 3.0 GM/KG

1

HOT TRANSIENT

7147 (30.5)

767

1 (30.2)

44,4 (112.0)

75
68. 4/
9.3/
6l.2/
1/
37.1/
13. 1/
9%.2/
.6/

40500,

.9 ( 2679.)
2/ 89.
2/ &
1/ 547,
17 1,
14/1. 0396
14/ . 0442
1/ 23.7
17 .2

11.97
b4,
333.

1.0191

23.6
2.7
47,06
14135.3
2.73

.78
153,11
3942

.76
21.23
503,
3.59
985

B-17

11/30/88
BAG CART N3. 2

8T

782,
171,
42,
b
130
9.7/
6.9/
eL.o/
.9
81.&/
13.2/
36.9/
.8/

1

F-COOL- VEHICLE EMISSIONS RESULTS -

TEST WEIGHT 1361, Kb{ 3000, LBS)

ACTUAL ROAD LOAD 5.5 HMW(
BASOLINE EM-7B4-F

7.4 HP)

ODOMETER 46634, KM( 28977, MILES)

2
ABILIZED

3 (30.8)
2 (30,6)
¢ (108.0)
3531,
b { 4610.)
2/ 10,
e/ 1
12/ 20.
12/ 1,
14/ 6803
14/ 0445
1/ 9.3
1/
19.539
3
19.
. 6386
9.1
. 4
2,92
36,5
1,81

Y L

.06

79
3917

4
22, 96
867.
3.90
.989

CARBON DIOXIDE G/MI
FUEL ECONOMY MFG
HYDROCARBONS (THC) G/MI
CARBON MONGXIDE 6/M1
GXIDES OF NITROGEN G/MI

2-BAG
332.3
21,91
40
€.68

.ol

NOX HUMIDITY CORRECTION FACTOR

.80

{3-BAG)
.0)
.00)
.00)
.00)
.00}
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TEST NO. 1 RUN VEHICLE NO.1 TEST WEIGHT 1361, KG( 3000. LBS)
VEHICLE MODEL 87 FORD TRURUS DATE 12/ 5/88 ACTUAL ROAD LOAD 5.5 KW( 7.4 HR)
ENGINE 2.5 L{152. CID) L-4 BAG CART N0. 2 GASOLINE EM-784-F
TRANSMISSION A3 DYNO NO. 3 ODOMETER 45671 KM{ 29000, MILES)
VS NO. @
BAROMETER 751.84 MM HG(29.60 IN HG) DRY BULB TEMP. 23.3 DEG C{74.0 DEG F)
RELATIVE HUMIDITY 30. PCT 'ABS. HUMIDITY 5.4 GM/KB NOX HUMIDITY CORRECTION FACTOR .85
BAG RESULTS
TEST CYCLE HFET1
BLOWER DIF P MM. H2O(IN. HeD) 792.5 (31.2)
BLOWER INLET P MM, HED(IN. HeD) 792.5 (31.2)
BLOWER INLET TEMP. DEG. C{DEG. F) 42,8 (109.0)
BLOMER REVOLUTIONS 61458,
TOT FLOW STD. CU. METRES(SCF) 115.7 ( 4085.)
THC SAMPLE METER/RANGE/PEM 14.8/ 2/ 15.
THC BCKGRD METER/RANGE/PPM 6.4/ 2/ T
CD SAMPLE NETER/RANGE/PPM 73.8/ 12/ T3
CO BCKGRD METER/RANGE/PPM 1.5/ &/ .
CO2 SAMPLE METER/RANGE/PCT 7.1/ 1/1.3102
CO2 BCKGRD METER/RANGE/PCT 2.7/ 1/ .0476
NOX SAMPLE METER/RANGE/PPM 75.1/ 1/ 18.8
NOX BCKGRD METER/RANGE/PPM NV VAR
DILUTION FACTOR 10.16
THC CONCENTRATION PPM ' 5.
CO CONCENTRATION PRM 89.
C02 CONCENTRATION PCT 1.2672
NOX CONCENTRATION PPM 18,7
THC MASS GRAMS .61
CO MASS GRAMS 9.36
CO2 MASS GRAMS 2683.9
NOX MASS GRAMS 3.53
RUN TIME SECONDS 765.
DFC, WET (DRY) .902 { .893)
SCF, WET (DRY) . 1.000 { .978)
VOL (SCM) 115.7
SAM BLR (SCM) .00
Ml (MERSURED) 10.21
TEST NUMBER, 1
BARDMETER, M1 HG 751.8
HUMIDITY, 6/KB 5.4
TEMPERATURE, DEG € 23.3
CARBON DIOXIDE, G/MI 262.8
FUEL ECONDMY, MPG 33.5
HYDROCARBONS, {THC)  G/MI .06
CARBON MONOXIDE, B/MI .92
OXIDES OF NITROGEN, G/MI .35

B-18
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“ST NO. 2 RUN

.cHICLE MODEL 87 FORD TAURUS

ENGINE 2.5 L(152. CID) L-4

TRANSMISSION A3

BAROMETER 751.84 MM HE(29.60 IN HB)

RELATIVE HUMIDITY 32. PCY

1

SOUTHWEST RESEARCH INSTITUTE - DEPRRTMENT OF EMISSIONS -RESEARCH

HFET2 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

VEHICLE NO. 1

DATE 12/ 5/88

BAG CART NO. 2

DYND NO. 3

CVS NO. 2

DRY BIRB TEMP. 24.4 DEG C{76.0 DEG F)
ABS. HUMIDITY 6.1 GM/KG

BAG RESULTS
TEST CYCLE HFET2
BLOMER DIF P MM. HRO(IN. H20) 789.9 {31.1)
BLOWER INLET P MM. H2D(IN. H2D) 789.9 (31.1)
BLOWER INLET TEMP, DEG. C{DEG. F) 43.9 (111.0)
BLOWER REVOLUTIONS 61392,
TOT FLOW STD. CU. METRES(SCF) 115.4 ( 4074.)
THC SAMPLE METER/RANGE/PPM 1.5/ 2/ 18.
THC BCKGRD METER/RANGE/PPM L2 2 1.
CO SAMPLE METER/RANGE/PPM 46,4/ 13/ 107.
CO BCKGRD METER/RANGE/PPM 613 L
CO2 SAMPLE METER/RANGE/PCT .2/ 1713181
CO02 BCKGRD METER/RANGE/PCT 2.7/ 1/ 0476
NOX SAMPLE METER/RANGE/PRM 62.8/ 1/ 15.7
NDX BCKGRD METER/RANGE/PPM VARV
DILUTION FACTOR 10.12
THC CONCENTRATION PPM 11.
€O CONCENTRATION PPM 102,
CO2 CONCENTRATION PCT 1,269
NDX CONCENTRATION PRM 15.5
THC MASS GRAMS T4
CO MASS GRAMS 13.66
CO2 MASS GRAMS 2680.7
NDX MASS GRAMS 2.98
RUN TIME SECONDS 765.
DFC, WET (DRY) .901 { .892)
SCF, WET (DRY) 1.000 { .978)
VL (SOM) 115. 4
SAM BLR (SCM) .00
I  (MEASURED) 10,23
TEST MUMBER, 2
BAROMETER, MM HG 751.8
HUMIDITY, G/KG 6.1
TEMPERATURE, DEG C 24,4
CARBON DIOXIDE, B/MI 262.1
FUEL ECONDMY, MPG 33.5
HYDROCARBONS, (THC)  G/MI .07
CAREON MONDXIDE, B/MI 1.34
OXIDES OF NITROGEN, G/MI .29

B-19

TEST WEIGHT 1361. K6 3000, LBS)
ACTUAL ROAD LOAD 5.5 KW( 7.4 HP)
BASOLINE EM-784-F

ODOMETER 46690, KM{ 29012, MILES)

NOX HUMIDITY CORRECTION FACTOR .87
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TEST NO. 3 RN 1
VEHICLE MODEL 87 FORD TAURUS
ENGINE 2.5 L1532, CID) L4
TRANSMIGSION A3

BAROMETER 752.09 MM HG(29.61 IN HG)
RELATIVE HUMIDITY @29, PCT
BAG RESULTS

TEST CYCLE

BLOWER DIF P MM. HED(IN. HzB)
BLOWER INLET P MM. H2O(IN. H2D)

BLOWER INLET TEMP. DEG. C(DEG. F)

BLOWER REVOLUTIONS
TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPH
CO SAMPLE METER/RANGE/PPH
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SRMPLE METER/RANGE/PEN
NOX BCKGRD METER/RANGE/PPH
DILUTION FACTOR
THC CONCENTRATION PPH
CO CONCENTRATION PPM
CO2 CONCENTRATION PCT
NOY CONCENTRATION PPM
THC MASS GRAMS
CO MASS GRAMS
CO2 MASS GRAMS
NOX MASS GRAMS
RUN TINME SECONDS
DFC, WET (DRY)
SCF, WET (DRY)
VOL {SCH)
SAM BLR {SCM)
Ml (MERSURED)

TEST NUMBER,

EARDMETER, M HG
HUMIDITY, G/KG
TEMPERATURE, DEG €
CARBON DIDXIDE, G/
FUEL ECONDMY, MPG

HYDROCARBONS, (THC)  G/MI
CARBON MONOX1DE, G/MI
OXIDES OF NITROGEN, 6/M1

HFET3 - VEHICLE EMISSIONS RESWLTS -
PROJECT 08-1816-001

VEHICLE ND.1

DATE 12/ 5/88

BAG CART NO. 2

DYND NO. 3

CVS NO. 2

DRY BULB TEMP. 24.4 DEG C(76.0 DEG F)
ABS, HUMIDITY 5.5 BM/KG

HFET3

787.4 (31.0)
787.4 (31.0)
43.9 (111.0)

61364,
115.4 { 4073.)
15.3/ 2/ 16,
7.6/ 2/ 8.
40.0/ 13/ 91
40013 L
71.2/  1/1.3181
2.8/ 17 .04%
73,0/ 1/ 18.3
A7 12

10.13

9

87.

1.2673

18.1

.97

11.70

2678.0

3.41

763.
.901 (.893)
L.000 ( .97

115. 4

.00

10.26

3

752.1

5.3

2h.4

261.0

- =

33.7
.06

1. 14
.33

B-20

TEST WEIGHT 1361, KG( 3000. LBS)
ACTUAL ROAD LOAD 5.5 KW( 7.4 HM
GASOLINE EM-784-F

ODOMETER  46705. KM( 23021, MILES)

NOX HUMIDITY CORRECTION FACTOR .8&
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RUN 1

vcHICLE MODEL 87 FORD TRURUS
ENGINE 2.5 L(152. CID) L-4

TRANSMISSION A3

BAROMETER 751.84 MM H5(23.60 IN HG)

RELATIVE HUMIDITY 30. PCT

BAG RESULTS
TEST CYCLE

BLOWER DIF P MM. H2O(IN. H20)
BLOWER INLET P MM. H2O(IN. HZ2O)
BLOWER INLET TEMP. DEG. C(DEG. F)

BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)

THC SRMPLE METER/RANGE/PFM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANBE/FCT
NOX GAMPLE METER/RANGE/FPM
NOX BCKGRD METER/RANGE/FPM

DILUTION FACTOR

THC CONCENTRATION PPM
£0 CONCENTRATION PPM
CO2 CONCENTRATION PCT
NOX CONCENTRATION PPM

THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

RUN TIME
DFC, WET (DRY)
SCF, WET (DRY)
VOL (SCM)
SAM BLR (SCM)
MI  (MERSURED)

TEST NUMBER,
BARDMETER,
HUMIDITY,
TEMPERATURE,
CARBON DIOXIDE,
FUEL ECONOMY,

HYDROCARBONS, (THC)
CARBON MONOXIDE,
OXIDES OF NITROGEN,

SECONDS

MM HB

6/KG

DEG C
G/MI
MPE

B/M1
B/MI
6/MI

HFET4 - VEHICLE EMISSIONS RESILTS -
PROJECT 08-1816~001

VEHICLE NO. 1

DATE 12/ 5/88

BAG CART NO. 2

DYND NO. 3

VS NO. 2

DRY BULB TEMP. 25.0 DEG C(77.0 DEG F)
ABS. HUMIDITY 5.9 BM/KB

HFET4

789.9 (31.1)
789.9 (31.1)
43.9 {111.0)

61335,
115.3 ¢ 4070.)
6.3/ 2/ 1.
8.1/ 2/ 8.
41.8/ 13/ 95
.2/ 13/ 0.
71.8/  1/1.3234
a1/ 1/ .0476
28.2/ 1/ 14.8
A1l

10. 0%

%

9e.

1.2805

14,7

.6l

12,30

2702.0

2. 80

765,
<900 (.892)
1,000 { .978)

115.3

.00

10.25

4
751.8
5.9
25,0
263.5
33.4

06
1,20

27

B-21

TEST WEIGHT 1361, KB{ 3000. LBS)

ACTUAL ROAD LOAD 5.5 KW{ 7.4 HP)
BASOLINE EM-784-F

ODOMETER  46721. KM( 29031. MILES)

NOX HUMIDITY CORRECTION FRCTOR .86



TEST Ni. 1

RN 1

VEHICLE MODEL 87 FORD YAURUS
ENGINE 2.5 L(152. CID) L-4

TRANSMISSION A3

BAROMETER 751.33 MM HG(29.58 IN HG)

RELATIVE HUMIDITY 28. PCT

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

NYCC1 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

VEHICLE NO. 1

DATE 12/ 5/88

BAG CART NO. 2

DYND NO. 3

tvs M. @

DRY BULB TEMP. 23.6 DEG C(78.0 DEG F)
ABS. HUMIDITY 5.7 GM/KG

BAG RESULTS
TEST CYCLE NYCC1
BLOWER DIF P MM. HRO(IN. Hom) 779.8 {30.7)
BLOWER INLET P MM. HPD(IN. H2D) 7747 130.5)
BLOWER INLET TEMP. DEG. C{DEG. F) 43.9 {111.0)
BLOWER REVOLUTIONS 48060,
TOT FLOW STD. CU. METRES(SCF) 90.4 ( 3193.)
THC SAMPLE METER/RANGE/PPM 3.4/ 2
THC BCKGRD METER/RANGE/PPM 8.2/ 2o/ 8.
CO SAMPLE METER/RANGE/PPM 65.8/ 13/ 156.
CO BCKGRD METER/RANGE/PPM 4713 L.
CO2 SAMPLE METER/RANGE/PCT 73.3/ 14/ .5478
C02 BCKGRD METER/RANGE/PCT 14.1/ 14/ 0482
NOX SRMPLE METER/RANGE/PPM 2.9/ 1/ 5.6
NOX BCKGRD METER/RANGE/PPM AU .0
DILUTION FACTOR 23.66
THC CONCENTRATION PPM 26,
CO CONCENTRATION PPM 153,
£02 CONCENTRATION PCT .5016
NOX CONCENTRATION PPM 5.6
THC MASS GRAMS 1.2%
CO MASS GRAMS 16.06
C02 MASS GRAMS 830.5
NOX MASS GRAMS .82
RUN TIME SECONDS 500,
DFC, WET (DRY) .958 ( .949)
SCF, WET {DRY) 1,000 ( .986)
VOL (SCM) 90, 4
SAM BLR (SCM) .00
M1 (MERSURED) 1.16
TEST NUMBER, 1
BAROMETER, M1 HG 751.3
HUMIDITY, G/KG 5.7
TEMPERATURE, DEG C 5.6
CARBON DIGXIDE, G/M 712.9
FUEL ECONOMY, MPE 12,0
HYDROCARBONS, (THD)  G/MI 1.06
CARBON MONOXIDE, B/MI 13.79
OXIDES OF NITROGEN, G/MI .7

B-22

TEST WEIGHT 1361. KG 3000. LBS
ACTUAL ROAD LOAD 5.5 KW{( 7.4 HP)
GASOLINE EM-784-F

ODOMETER 46755, KM{ 29052. MILES)

NOX HUMIDITY CORRECTION FRCTOR .86


https://RESll.TS

SOUTHWEST RESERRCH INSTITUTE - DEPARTMENT OF EMISSIONS RESERRCH

NYCCZ2 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

TEST N0, 2 RN 1 VEHICLE NO. 1
VEHICLE MODEL 87 FORD TAURUS DATE 12/ 5/88
ENGINE 2.5 L{152. CID) L4 BAG CART NO. 2
TRANSMISSION A3  DYNG NO. 3
VS ND. 2
BARDMETER 751,08 MM HG(29.57 IN HG) DRY BULB TEMP. 25.0 DEG C(77.0 DEG F)
RELATIVE HUMIDITY 30. PCT ABS. HUMIDITY 5.9 GM/KG
BAG RESULTS
TEST CYCLE NYEL2
BLOWER DIF P MM, H2O(IN. He) 779.8 (30.7)
BLOWER INLET P MM, H2O(IN. H2D) 74,7 (30.5)
BLOWER IMLET TEMP. DEG. C(DEG. F) 4.8 (109,0)
BLOWER REVOLUTIONS 4B087.
TOT FLOW STD. CU. METRES(SCF) 90.6 ( 3200.)
THC SAMPLE METER/RANGE/PPM 2.5/ 2/ 3.
THC BCKGRD METER/RANGE/PPM 8.9/ 2/ 9
CO SAMPLE METER/RANGE/PPM 53.5/ 13/ 125.
CO BCKGRD METER/RANGE/PPM 5/ 13/ 1L
CO2 SAMPLE METER/RANGE/PCT 2.5/ 14/ .5357
CO2 BCKGRD METER/RANGE/PCT 14,4/ 14/ 043
NOX SAMPLE METER/RANGE/PPM : 5.6/ 1/ B.5
NOX BCKGRD METER/RANGE/PPM 20 10
DILUTION FACTOR 24,31
THC CONCENTRATION PPM 24,
CO CONCENTRATION PPM 121,
CO2 CONCENTRATION PCT . 4884
NOX CONCENTRATION PPM B4
THC MASS GRAMS 1.26
CO MASS GRAMS 12,76
£O2 MASS GRAMS 810.2
NOX MASS GRAMS .9%
RUN TIME SECONDS £00.
DFC, WET (DRY) .959 ( .950)
SCF, WET (DRY) 1,000 { .1985)
VOL (SCH) 90.6
SAM BLR (SCH) .00
MI  (MEASURED) 1.18
TEST NUMBER, 2
BARDMETER, MM HG 751.1
HUMIDITY, B/KB 5.9
TEMPERATURE, DEG C 25,0
CARBON DIOXIDE, G/MI £88. 4
FUEL ECONDMY, MPS 12.5
HYDROCARBONS, (THC)  B/MI 1.07
CARBON MONOXIDE, B/MI 10, 84
WIDES OF NITROGEN, G6/MI .82

B-23

TEST WEIGHT 1361. KG( 3000. LBS)

ACTUAL ROAD LOAD 5.5 KW( 7.4 HP)
GASOLINE EM-784-F

ODOMETER 46756, KM( 29053. MILES)

NOX HUMIDITY CORRECTION FACTOR .86


https://RESll.TS

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

NYCC3 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

TEST NO. 3 RN 1 VEHICLE MNO. 1
VEWICLE MODEL 87 FORD TAURUS DATE 12/ 5/88
ENGINE 2.5 L{152. CID) L-4 BAG CART NO. 2
TRANSMISSION A3 DYND NO. 3
VSN0, 2
BAROMETER 750,82 MM HG(29.56 IN HE) DRY BULB TEMP. 25.5 DEG C(78,0 DEG F)
RELATIVE HUNIDITY 28. PCT ABS. HUMIDITY 5.7 GM/KG
BAG RESULTS
TEST CYCLE NYCC3
BLOER DIF P MM. H2O(IN. H2D) 776.7 (30.5)
BLOWER INLET P MM. HRD(IN. HeO) 774.7 (30.5)
BLOWER INLET TEMP. DEG. C(DEG. F) 42.8 {109.0)
BLOWER REVOLUTIONS 48072,
TOT FLOM STD. CL. METRES(SCF) 0.6 ( 3198.)
THC SAMPLE METER/RANGE/PPH .8/ 2/ 3
THC BCKGRD METER/RANGE/PPN 8.8/ 2/ 9.
OO SAMPLE METER/RANGE/PPH se.2/ 13/ 121,
CO BCKGRD METER/RANGE/PPM 8/ 13 2
C02 SAMPLE METER/RANGE/PCT 72.8/ 14/ 5402
CO2 BCKGRD METER/RANGE/PCT 16,2/ 14/ .0486
NOX SAMPLE METER/RANGE/PPM 0.1/ 1/ L6
NOY BCKGRD METER/RANGE/PPM 20 1
DILUTION FACTOR 24,13
THC CONCENTRATION PPM : 2.
CO CONCENTRATION PPM 17.
C02 CONCENTRATION PCT 4935
NOX CONCENTRATION PPM 7.6
THC MASS GRAMS 1.23
C0 MASS GRAMS 12,35
CO2 MASS GRAMS B18.6
NOYX MASS GRAMS 1.12
RUN TIME SECONDS 500,
DFC, WET (DRY) .959 { .950)
SCF, WET (DRY) 1,000 ( .986)
VOL (SCM) 0.6
SAM BLR (SCM) .00
MI  (MEASURED) 1.17
TEST NUMBER, 3
BARDMETER, M HE 750.8
HUMIDITY, B/KG 5.7
TEMPERATURE, DEG C 25.6
CARBON DIOXIDE, G/MI £98. 1
FUEL ECONOMY, MPE 12.4
HYDROCARBONS, (THD)  G/MI 1.05
CARBON MONDXLDE, B/MI 10.53
OXIDES OF NITROGEN,  G/MI .9%

B-24

TEST WEIGHT 1361. KB( 3000. LBS)
RCTUAL ROAD LOAD 5.3 KW{ 7.4 HPY
GASOLINE EM-784-F

ODOMETER 46758, KM( 29034, MILES)

NOX HUMIDITY CORRECTION FACTOR .86


https://467"".iS

SDUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESERRCH

"EST NO. 4 RN 1
JEHICLE MODEL 87 FORD TRURUS
ENGINE 2,5 L{152. CID) L-4
TRANSMISSION A3

BAROMETER 750.32 MM HG{Z29.54 IN HG)
RELATIVE HUMIDITY 28. PCT
BAG RESULTS

TEST CYCLE

BLOWER DIF P MM. H20(IN, HeD)
BLOWER INLET P MM. H2O(IN, Hel)

BLOWER INLET TEMP. DEG. C(DEG. F)

BLOWER REVOLUTIONS
TOT FLOM STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NDX SAMPLE METER/RANGE/PPM
NOX BCKGRD MEYER/RANGE/PPM
DILUTION FACTOR
THC CONCENTRATION PPM
CD CONCENTRRTION PPM
CO2 CONCENTRATION PCT
NOX CONCENTRATION PPM
THC MASS GRAMS
CO MASS GRAMS
CO2 MASS GRAMS
NDX MASS GRAMS
RUN TIME SECONDS
DFC, WET (DRY)
SCF, WET (DRY)
VOL (SCM)
SAM BLR (SCM)
MI  (MERASURED)

TEST NUMBER,

BARDMETER, MM HG
HUMIDITY, G/KG
TEMPERATURE, DEG €
CARBON DIDXIDE, B/M1
FUEL ECONOMY, MPG

HYDROCARBONS, (THC)  G/MI
CARBON MONOXIDE, 6/MI
OXIDES OF NITROGEN, G/MI

NYCC4 - VERICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

VEHICLE NO. 1

DATE 12/ 5/88

BAG CART NO. 2

DYNO NO. 3

Cvs NO. 2

DRY BULB TEMP. 25.6 DEG C{78.0 DEG F)
" ABS. HUMIDITY 5.7 BM/KG

NYCC4

779.8 (30.7)
T74.7 (30,3)
42.8 (109.90)
48024,
90.4 ( 3192.)
2.9/ 2/ 2l
8.3/ 2/ 9
31.3/ 13/ 85
3 13 L.
71.9/ 14/ .5268
13.8/ 14/ .0470
1.4/ 1/ 6.9
BT VA |
24.92
19.
az.
L4817
6.9
.96
8.66
797.3
1.02
999.
.960 ¢ .931)
1.000 ( ,986)
90. 4
.00
1.18

4
730.3
5.7
25.b
677.2
12.8

7.36

B-25

TEST WEIGHT 1361. KG( 3000, LBS)
ACTUAL ROAD LOAD 5.5 KW( 7.4 HP)
BASOLINE EM-784-F

ODDMETER 46759, KM( 29055, MILES)

NOX HUMIDITY CORRECTION FACTOR .86


https://RESll.TS

APPENDIX C
REGULATED GASEOUS EMISSIONS RESULTS FROM A 1986 TOYOTA CAMRY



TEST MO, & RUN 1
VERICLE MODEL 8 TOYOTR CAMRY
ENGINE O L{ o CID) -4

TRANSMISSION R4

BARGMETER 746,00 MM HE(29.37 IN HEB)
RELATIVE HUMIDITY 49. FCT
BAG RESLLTS

BRG NUMBER

DESCRIPTION

BLOMER DIF F MM, HZO(IN. H2D)
BLOWER INLET F MM, H2O(IN. HzO)
BLOWER INLET TeMP. DEG. C{DEG. F)
BLOWER REVOLUTIONS

TOT FLOW S70. CU. METRES(SCF)
THC SAMPLE METER/RANGE/FRM
THC PCKGRD METER/RANGE/FFN
CO  SAMELE METER/RANGE/FRY
£0 BEKGRD METER/AANGE/PoN
COZ 5OMPLE METER/RANGE/RCT
COZ HCKGRD METER/RANGE/PLT
NCX SRWPLE ¥ETER/RANGE/PRM
NOX BUKGRD METER/RANGE/FFEN
DILUTION FACTCR

THC CONCENTRATION PPN

CG COMCEMTRATION PP

T2 CONCENTRATION ACT

Nx CONCERTROTION FhM

THL MASS GRAMS

C0 MASS GRAMS

{82 MASS GRAMS

HOX MASS GRAMS

THC  SRAMS/MI
CO  GRAMS/MI
CO:  GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECGMDS
MEASURED DISTANCE — MI
SCF, DRY

fOMPOSITE RESULTS
TEST NUMEER 1
BAROMETER MM HG 746.0
HUMIEITY G/KEB 8.4
TEMPERATURE DEG € 28.2

FTP

INITIAL TEST

SOUTHWEST SESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

- VEHICLE EMISSIONS RESULTS -
PROJECT 08-18{6-001

VEHICLE NO.1

B
B
D
C

DRY BULE TEMP. 22.:

ATE 10/ B/87
AG CART NO. 1§
YNO NO. 3
VS NO. ¢

jad

DEG C(72.0 DEG F)

AES. HUMIDITY 8.4 GM/KB

CoL
78
76

4

7

cn

~1

87.

{»

a3

1
1
r
=9
-
1

1
D TRANSTENT

2.0 (30.40)
2.6 (30,0}
303 (110,
L0452,
3.8 ( 2673,
.2/ 2/ Sl
32 6
L2117 33T,
PTR3 VARND
3711/ .8473
0/117 . 0415
L3017 24
S VAR VAR

15. 14

43

325,

Y=
- BOES

.

4

1,98
28,64
1121, 4

a7

i}

-~

I,

o6
8.06
319.6
L8t
26. 87
S04,

2 €c
e

37

L

C-2

2

STABILIZED

7620 (30,0}
7e2. 0 (30.0)
41.7 (107.0)
3

31.57 37 5871
€.97117 , 9403
0.6/ 1/ 2.6
NS TER VAR ]
o T

02
L=
.o

30641
.16

8. 88

866.

(23}
o os

LBS)
8.1 HR:

1304, KG( 2673,
6. KMW(

TEST WEIGHT
ACTUAL RORD LOAD

GASOLINE EM-774-F
ODOMETER 33144, KM(205395. MILES)

CARRBON D:OXIDE
FUEL ECONOMY

HYDROCARBONS (T
CAREON MONOXIDE
GXIDES OF WiTRO

NOY HUMIDITY CORRECTION FACTOR .53
HOT TRANSIENT
TES.O {30.0)
762.0 {30.0)
42,2 (108,
40362,
75.7 { 2673.)
4727 9
5.9/ 2/ &
60.8/13/ I4,
1.5/i3/ L
31,3117 7568
6.53/11/ 0409
28.8/ i 1.3
IR VA
4,
7203
7.3
17
4.85
%98, 5
.98
.05
1.36
279. 4
.27
31.48
S04,
977
3-BAG {4-BAB)
G/MI 300,7 { LG
MPG 25.03 {00
HC) GB/MI 14 L a0)
G/MI 2.25 { .00
GEN  G/MI W32 {00


https://HG!29.37

TN RUN
VEHICLE MODEL 86 TOYOTA CAMARY
ENBINE 2.0 L{122. CID) L-4

TRANSMISSION A4

BAROMETER 743.20 MM HG(29.26 IN HG)
RELATIVE AUMIDITY 47, PCT
BRG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF F MM, H2O(IN. H2G)
BLOWER INLET P MM, HZO(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS
TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC ECKGRD METER/RANGE/FFM
CO  SAMPLE METER/RANGE/PFM
C0 BCKBRD METER/RANGE/PFM
COZ SAMPLE METER/RANGE/FET
COz BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/FPM
NOX BCKGRD METER/RANGE/FPH
DILUTION FACTOR

~ THC CONCENTRATION FPM

( <0 CONCENTRATION PP
£O2 CONCENTRATION PCT
NOX CONCENTRATION PP
THC MASS BRAMS
£0 MASS GRAMS
COZ MASS GRAMS
NOX MASS GRAMS

THC GRAMS/MI
0 GRAMS/MI
COZ GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOMY IN MPG
RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DAY
DFC, WET (DRY)
TOT VOL (SCM) / SAM BLR (SCM)

COMPOSITE RESULYS
TEST NUMBER
BAROMETER MM HE 743,
HUMIDITY B/KG 10,
TEMPERATURE DEG € 26,

— 3T

FIRST SCREENING TEST

SDUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESERRCH

- VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

FTP

VEHICLE NO.2
DATE  2/29/

88

BRG CART NO. 2 7/ CVS NO. 2

DYNO NO.

DRY BULE TEMP. 26.1 DEG C(79.0 DEG F)

-

&

ABS. HUMIDITY 1Q.2 GM/KG

1 2
COLD TRANSIENT STABILIZED
787.4 (31.0) 787.4 (31.0)
787.4 (31.0) 787.4 (31.0)
44, & (112.0) 43,3 (110.0)
40609, 83703,
75.3 ( 2639.) 129.5 ( 457e.)
£6.0/ 2/ 66. .1/ 2 1.
6.7/ 2/ 1. 7.0/ 1.
75.1/14/ 332, 3. 1/12/ 13
V4147 2, 1L.3/12/ 2.
88,1714/ 8235 72.8/14/ 5438
13, 4/14/ L0473 13,2714/ 0464
76,17 1/ 19.1 3.0/ 17 1.3
Y VAR A1
13.50 24,33
60, s
339 11,
7733 4992
19.0 L2
2, 60 03
2%, 75 1,73
1074, 4 1183.5
.68 .23
13 .00
8.33 43
303, 2 308, 4
.76 .08
£7.83 28. 27 26,63
205, 868,
3. 54 7.38 3.84
LA .979 . 380
.51 .936)
204.8/ .00

CARBON DIOXIDE
FUEL ECONOMY
HYDROCARBONS (THC)
CARBON MONDXIDE
CXIDES OF NITROGEN

TEST WEIGHT
ACTUAL ROAD L
GASOLINE EM-

1304,
0AD
784-F

KG( 2875, LBS)
6.0 KW(

ODOMETER 33537. KM(20833. MILES)

8.1 HR)

NOX HUMIDITY CORRECTION FACTOR .98
3 4
HOT TRANSIENT STABILIZED
762.Q (30.0) 762.0 (30,0
762.0 (30.0) 762.0 {30.0)
43,9 (111.0) 41,7 1107.0)
40366, 6937¢.
75.6 ( £668.) 130.1 ( 4394.)
9.4/ 2/ 10, 7072 7.
6.3/ 2/ T, 6.8/ &/ 7.
2,711 43, 1&.2/1e/ 16,
Jr1er 1 B8/12/ 1,
84.7/14/7 7508 1e.2/14/ 5345
13.0/14/ . 0436 2,3/14/ 0452
¢a.3/ 1/ b6 £.0/ 1/ L6
YD VAR YA VAR U
17.73 24, 95
3 .
41, 14.
L7078 L4315
6.3 1.5
G .04
3.58 2.13
979.1 1176, 8
e .36
.04 .00
.00 .96
274, 8 302.9
.26 .09
32,08 30, 45 29.09
506. 868.
3.6 7.42 3.85
.978 <979 . 360
»354( . 339
2057/ 00
2-BRG {4-BAB)
G/MI 298, 1 { 296, 8)
MPG 29.35 { 29.47)
6/MI 17 .17
B/MI 2.24 {227
G/MI .27 ¢ .27


https://HG(29.26

TEST MO L 1 R 1
VERICLE MGLEL  B6 TOYGTS CAMRY
ENGINE 2.0 Liiz2, TID) L4
TRANSMISSION A4

BAROMETER 737.5C MM HG(29.04 IN HE)
RELATIVE HUMIDITY S6. FOT
BAG RESULTS

EAG NLMBER

DEGCRIFTICH

BLOWER DIF 7 MR, HZC(IN, Hedt
BLOWER INLET P MM, HZO(IN, H2Q)
3LOWER INLET TEMF, DEG. C(DEB, F:
BLOWER REVGLUTIONS

TOT FLOW 5TD. CU. METRES(SCF)
THL SAMPLE METER/RANGE/PCH
THC BCKGRD METER/RANGE/PRY
L5 SAMPLE METER/RANGE/FPM
CC  ECHGRD METER/RANGE/PRM
20z SAMPLE METER/RANGE/PCT
LOc BCKEBRD METER/RANGE/PCT
NGX SAMFLZ METER/RANGE/FPM
NOX BCKGRD METER/RANGE/PEM
STLUTION FACTOR

THC CONCENTRATICN PeM

CC CONCENTRATION FPM

COz CONCENTRATION FCT

NOY CONCENTRATICN PR

THC MASS GREMS

20 MRSS GRAMS

CS32 MASS GRAMS

NCZ MASS BRAMS

THL  GRAMS/MI
20 GRAMS/MI

02 GRAMS/MI

NOY GRAMS/NI

FUEL EZONGMY IN MPG

AUN TIME SECONDS
SEASURED DISTANCE M

5CF, DRY

COMPOSITE RESULTS

TEST NUMBER i 1
BRROMETER MM HE 737.0
HUMIDITY G/kb 1.0
TEMPERRTURE DEG D 2404

SECOND SCREENING TEST
SOUTHWEST REGEARCH INSTITUTE - DERARTMENT OF EMISSIONS RESEARCH

FTF  ~ VEHICLE EMISSIONS RESULTS -
PROJECT 0B-1816-001

VEHICLE NO.2

oRYE 3/31/88
BAE CART NO. &
" DYND NO. 3

VS NC. 2

DRY BULE TEMP. 24,4 DEG C(76.0 DEG F)

AES, HUMIDITY 11.0C GM/KG

1
COLD TRANSIENT

708,09 (30,0
762,00 130,0}
43,3 (L{e.
40586,

79,0 ( 2650,)
£9.5/ 2/ 70,
g3/ 2/ &
3.0/ 14/ 349,

47 14/ 2.
87.6/ 14/ .Bl24
12,7/ 147 0444
7370 L7 18,5

:
iy
T

C-4

TEST WolGHT
ACTUAL ROGL LOAD
GASOLINE EM-734-F

£.0 KW B

1304, K30 28I, B9

ODOMETER 33573, KM{20B61, MILESS

NOY SUMIDETY CORRECTION FACTOR L0
g 3
STARILIZED HOT TRANSIENT
7620 ¢30.0) 720300
ThS, G 130,0) 7620 (30,0)
42,2 (108.0) 43,3 (110,00
69761, 40438,
129.2 { 4364.) 74,8 1 ZE40,
&7/ 2/ 7. 8.6/ =/ 4.
5.7/ 2 6 O V-V X
13.6/ 12/ 14, 3l.67 12/ 32,
.o/ 18/ L R VA =7 S
71,7/ & JBETS 84,0/ 14/ L7387
2.6/ 14/ 0440 1E.47 a7 083z
S7/ U LS 2440 1/ B
BT A1 1A ¥ 0
25, 30 18,03
1. Z
i, .
L4833 5353
1.4 ;
.09 L 14
87 2Bl
1148.5 9=, 6
L35 . BB
02
.44
295.6
.03
&9.92
fea.
3.83
377
A-RAG 4Ll
CAREON DISXIDE G/ng c87.0 ! LG
FUEL ECONOMY MRG 33,49 N Y
HYDROCARBONS (THC)  G/MI Y i
CARBON MONOXIDE TR 2,03
OXIDES OF NITRIGEN G/MI .27 L


https://GRAM2-23.57
https://HGl2'3.04

TESTMD. 1 1
VEHICLE MODEL 85 TOYOT
ENGINE 2.0 Li1g2, CID) L

TRANSMISSION A4

BAROMETER 737.62 MM HG(2

RELATIVE HUMIDITY 56, PCT

BAG RESULTS
BAG NUMEER
DESCRIPTION

BLOWER DIF P MK. HRO(IN, HRO) 762.0 (30.0)
BLOWER INLET P MM, HRO(IN. H2D) 762.0 (30.0)
BLOWER INLET TEMP. DEG. C(DEG. F) 43.3 (110.0)
BLOWER REVOLUTIONS 40586.

TOT FLOW STD. CU. METRES(SCF) 75.0 ( 2650.)
THC SAMPLE METER/RANGE/PPM £9.5/ 2/ 70,
THC BCKGRD METER/RANGE/PPM 6.3 2/ &
CO SAMPLE METER/RANGE/PPM 73,0/ 14/ 340
CO BCKGRD METER/RANGE/PPM NYERTYANE3
COZ SAMPLE METER/RANGE/PCT 87.6/ 14/ .B124
COZ BCKGRD METER/RANGE/PLT 12,7/ 14/ 044k
NOX SAMPLE METER/RANGE/PFM 73,7/ 1/ 18,5
NDX BCKGRD METER/RANGE/PPM 517
DILUTION FACTOR 15.72

THC CONCENTRATION PPM B4,

€2 CONCENTRATION PPM 327,

COZ CONCENTRATION PCT 7708

NOX CONCENTRATION PRM 18.3

THC MASS GRANMS 2,76

£0 MASS GRAMS 28,57

£02 MASS GROMS 1059, 1

NOX MASS GRAMS 2.66

THC  GRAMS/MI 77

O GRAMS/MI 7.9

002 GRAMG/MI 29,7

NOX  GRAMS/MI VT4
FUEL ECONOMY IN MPG 28,64

RUN TIME SECONDS 505.
MEASURED DISTANCE  MI 3.59

SCF, DRY 975

COMROSITE RESULTS
TEST NUMBER 1
BAROMETER MM HE 7
HUMIDITY G/KG
TEMPERATURE DEG C

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

- VEHICLE EMISSIONS RESULTS -

PROJECT 08-1816-001

CFR
RN 1 VEHICLE NO.2
A CAMRY DATE
-4 BAG CART NO. 2
DYND NO.
VS NO. ¢

9.04 IN HG)

1

HOT TRANSIENT

t
3.6
1.0
24,4

3/31/88

1304. KG¢{ 2873, LB®)
6.0 KW( 8.1 HP)

TEST WEIGHT
ACTUAL ROAD LOAD

GASOLINE EM-784-F
ODOMETER 33573, KM(20861. MILES)

DRY BULB TEMP, 24.4 DEG C(76.0 DEG F)
ARS., HUMIDITY 11.0 GM/KG

NOX HUMIDITY CORRECTION FACTOR 1.01

a
L

STARILIZED

762,00 (30,0}
762.0 (30.0)
42,2 (108.0)
£5761.
129.2 ( 4364.)
&7/ 2/ 1.
%1 e b

13.6/ 12/ 14,

.o/ 12/ L

.7/ 14/ .5276
12.6/ 14/ . 0440

5.7/ 1/ LS
30
5. 30
i,
ie.
. 4833
1.4

.09
1.87
1148.5
.33

.02
48
295.6
.09
29,92
868.
3.89
977
£-BAG {3-BAG)
CARBON DIOXIDE G/MI 2932 { .0
FUEL ECONOMY nP6 23.29 ¢ .00
HYDROCARBONS (THC) G/MI .38 ¢ .o
CARBON MONOXIDE G/MI .07 (.00
OXIDES OF NITROGEN 6/M1 . 40 (.00


https://HG,29.04

SOUTHWEST RESERRCH INSTITUTE - DEPRRTMENT OF EMISSIONS RESEARCH
HFTP1 - VEHICLE EMISSIONS RESULTS -
PROJECT 08~1B16-001

TESTNO. 1 1 RUN 1
VEHICLE MDDEL 86 TOYOTR CAMRY
ENGINE 2.0 L{i22. CID) L-4
TRANSMISSION R4

BAROMETER 737.6c MM HG(29.04 IN HG)
RELATIVE HUMIDITY 33. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOKER DIF P MM, HZO(IN. HZD)
BLOWER INLET P MM. H20{IN. H20)
BLOWER INLET TEMP. DEG. C(DEB. F}
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE WETER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMFLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMFLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/FPM
NGX BCKGRD METER/RANGE/PFM
DILUTION FRCTOR

THC CONCENTRATION PPM

CO CONCENTRATION PP

COZ CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

£0 MASS GRAMS

CG2 MRSS GRAMS

NOX MASS GRAMS

THC  GRAMS/MI
{0 GRAMS/MI
COc  GRAMS/MI
NOX  GRAMS/MI
FUEL ECONODKY IN MFG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

COMFOSITE RESULTS
TEST NUMBER 1 i
BARDMETER MM HG 737.6
HUMIDITY B/K6  11.2
TEMPERATURE DEG C  25.6

VEHICLE NO.2

BATE

DYND NO.

CVS ND. 2
DRY BULB TEMP. 235.6 DEG C{78.0 DE6 F)
fABS. HUMIDITY 11.2 GM/KG

1

HOT TRANSIENT

762.0 (30,0)

762,

0 (30.0)

3/31/88
BAG CART NO. 2

43,3 (110.0)

8.6/
3.8/
31.6/
.8/
84,0/
12.4/
4.1/
Y

40438,
74,8 { 2640.)

2/ 5

e/l b

127 3.
12/ 1

14/ 7367
14/ 0432

1/ 6
1/
18.09
3
30.
6359
6.1

14
2.61
952.6
.85

.04

264.9

w

33.
503,
3.60
976

.
o T
o

1

.0

-

TEST WEIGHT 1304, KG{ 2873. LBS)
ACTUARL ROAD LOAD 6.0 KW( 8.1 HM
GASOLINE EM-784-F

ODOMETER 23384, KM( 20868, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.2

STABILIZED

762.0 (30.0)
762.0 (30.0)
41,1 (106.0)

69723,

129.4 ( 4570.)

6.3/ 2/
5.9/ 2/
7.8/ 12/

9 12/

8.4/ 14/
. 0432

12.4/ 14/
.3/ U
0701/

43.2
869.
3.87
379

CARBON DIOXIDE G/MI 228.9

(

FUEL ECONGMY MFG 38.53 {
HYDRGCARBONS (THC) G/MI .03 { .00

{

{

CARBOGN MONOXIDE G/MI .50
OXIDES OF NITROGEN G/MI .16

Lo m

3610

1.1

2-EAB {3-BRB)
.0
.00

L00)
.00}


https://HG!29.04

SOUTHWEST RESERRCH INSTITUTE -~ DEPARTMENT OF EMISSIONS RESEARCH
HFTP2 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

STND 1 RUN 1 VEHICLE ND.2 TEST WEIBHT 1304, KG( 2873. LBS)
VEHICLE MODEL 86 TGYOTA CRMRY DATE  3/31/88 ACTURL RDAD LORD 6.0 KW{ B.1 HP)
ENGINE 2.0 L{122. CID) L-4 BAG CART NO. 2 GASOLINE EM-784-F
TRANSMISSION A4 DYND NO. 3 ODOMETER  33595. KM( 20875. MILES)

CVS N0, 2
BAROMETER 737.62 MM HG(29.04 IN HG) _DRY BULB TEMP. 26.1 DEG C(79.0 DEG F)

RELATIVE HUMIDITY 350. PCT ABS. HUMIDITY 11.0 BM/KB NOX HUMIDITY CORRECTION FRCTOR 1.0f

BAG RESULTS
BAG NUMBER 1 2
DESCRIPTION HOT TRANSIENT STABILIZED
BLOWER DIF P MM. HRO(IN. H20) 762.0 (30.0) 762.0 (30.0)
BLOWER INLET P MM, H2D(IN. H20) 762.0 (30.0) 762.0 {30.0)
BLOWER INLET TEMP, DEG. C(DEB. F) 42,2 (108.0) 41.7 (107.0)
BLOWER REVOLUTIDNS 40312, £9639.
TOT FLOW STD. €Y. METRES(SCF) 731 ( 2650.) 129.2 { 4361.)
THC SAMPLE METER/RANGE/PPM 8.5/ o A 6.4/ 2/ 1.
THC BCKGRD METER/RRNGE/PFM .1 2 b %3/ 2 &
CO  SAMPLE METER/RANGE/PPM 3.1/ 12/ 34, 17.4/ 12/ 18,
CD BCKGRD METER/RANGE/PPM BT T b/ 121 L
CO2 SAMPLE METER/RANGE/PCT 83.6/ 14/ .7288 70.9/ 14/ .5161
£02 BCKGRD METER/RANGE/PCT 12.8/ 14/ .0448 12.8/ 14/ .0448
NOX SAMPLE METER/RANGE/PPM es.s 1/ 6.3 6.1/ 1/ L6
NDX BCKGRD METER/RANGE/PPM . A7 VA | 7S VA
DILUTION FACTOR 18.28 23, 83
THC CONCENTRATION PPM 3. 1.
CO CONCENTRATION PPM 32. 17.
£02 CONCENTRATION PCT .bBe4 4730
NOX CONCENTRATION PPM 6.3 1.3
THC MASS GRAMS 14 .08
CO MASS GRAMS 2. 82 2. 49
COZ MASS GRAMS 943.2 1118.7
NOX MASS GRAMS .92 .37
THC  GRAMS/MI . 04 .02
CO  GRAMS/MI .1 .b4
C02 GRAMS/MI 263.8 c8d. 0
NOX  GRAMS/MI .2b .10
FUEL ECONOMY IN MPG 33.45 30.57
RUN TIME SECONDS 303, 868,
MEASURED DISTANCE  MI 3.58 3.87
SCF, DRY 977 973

COMPDSITE RESULTS 2-BAB {3-BAG)
TEST NUMBER 11 CARBON DIDXIDE 6/M1 276.9 { .0
BARDMETER MM HB 737.6 FUEL ECONOMY MR 31.89 ¢ .00)
HUMIDITY /K6 11,0 HYDROCARBONS (THC)  G/MI .03 { .00
TEMPERATURE DEG C  26.1 CRREON MONOX1DE 6/Ml . ¢ ,00)

OXIDES OF NITROGEN 6/MI Y ¢ .00)


https://H6(29.04

SOUTHWEST RESEARCH INSTITUTE -~ DEPARTMENT OF EMISSIONS RESEARCH
HFTR3 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

TESTND.- 1 1 RUN . 4 VEHICLE ND.2 TEST WEIBHT 1304. Kb( 2875. LES)

VEHICLE MODEL 86 TOYOQTR CAMRY DARTE  3/31/88 ACTUAL RORD LOAD 6.0 KW{ 8.1 HA)

ENGINE 2.0 L(122. CID) L-4 BAG CART NO. 2 BOSOLINE EM-784-F

TRANSMISSION A4 DYND NO. 3 ODOMETER 33608. KM{ 20883, MILES)
Cvs NO. ¢

DRY BULB TEMP. 27.2 DEG C{81.0 DEG F)
ARS. HUMIDITY 12.0 GM/KG

BARGMETER 737.11 MM HG(25.02 IN HB)
RELATIVE HUMIDITY 51, FCT
BAG RESULTS

BAG NUMBER 1 2

NCX HUMIDITY CORRECTION FACTOR 1.03

DESCRIPTION ~ HOT TRANSIENT STABILIZED
BLOWER DIF F MM. H2O(IN. H20) 762.0 {30.0) 762.0 {30.0)
BLOWER INLET P MM, H2O(IN. H20) 762.0 (30.0) 762.0 (30.0)
BLOWER INLET TEMP. DEG. C(DEG. F) 42.8 {109.0) 41,7 (107.0)
BLOWER REVOLUTIONS 40433, 69611,
TOT FLOW STD. CU. METRES(SCF) 74,5 ( 2644,) 129.0 ( 4335.)
THC SAMPLE METER/RANGE/PPM 3.0/ 2/ A 6.3/ 2/ &
THC BCKEBRD METER/RANGE/PPM 5.3/ 2/ 6 3.7/ 2 &
CO SAMPLE METER/RANGE/PFM 8.2/ 18/ 38. 14.1/ 12/ 14,
CO BCKGRD METER/RANGE/PRM 180 L BT -V A
€02 SAMPLE METER/RANGE/PCT 82.1/ 14/ .6998 T1.2/ 14/ (3204
COZ BCKGRD METER/RANGE/PCT 12,7/ 14/ . 0444 1277 14/ 0444
NOX SAMPLE METER/RANGE/PPM 263/ 1/ &7 8.8/ 1/ 2.3
NOX BCKGRD METER/RANGE/PPM . T VA TR VAR
DILUTION FACTOR 19.02 25,63
THC CONCENTRATION PPM 4. 1.
CO  CONCENTRATION PPM 36. 13.
COz CONCENTRATION PCT - L0377 ITT
NOX CONCENTRATION PRM 6.6 a.e
THC MRSS GRAMS A7 .06
CO MASS GRAMS 3.18 e.02
COZ MASS GRAMS 901.8 1128.2
NOX MASS GRAMS .98 .56
THC ERAMS/MI .03 .02
CO  GRAMS/MI .49 .32
£02 GRAMS/MI 232.2 91,3
NOX  GRAMS/MI .27 .14
FUEL ECDNOMY IN MPG 34,95 30. 35
RUN TIME SECONDS 305, 858,
MEASURED DISTANCE  MI 3.58 3.87
SCF, DRY Aan L9373
COMPOSITE RESULTS &-BAG {z~BAG!
TEST NUMBER 1 1 CARBON DIOXIDE G/MI &7e.6 { )
EARCMETER MM HG 737.1 FUEL ECONOMY MG 32,35 (S 4)]
HUMIDITY 6/KG 12 HYDROCAREONS (THC) G/MI .03 { .00
TEMFERRTURE DEG C 27.2 CARBON MONOXIDE B/NI .70 (.00
OXIDES OF NITROGEN G/MI B { .00


https://HG!2'3.02

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
F-COOL - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

EST NO. L ! AN 3
VEHICLE MDDEL 86 TOYDTA CAMRY
ENGINE 2.0 L{122. CID) L-4
TRANSMISSION A4

BAROMETER 733,81 MM HG(28.89 IN HG)
RELATIVE HUMIDITY 79, FCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, HZO(IN. H2D)
BLOWER INLET P MM, HZO(IN. HZO
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW 57D, Cu. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
C0  SAMPLE METER/RANGE/FPM
CO  BCKGRD METER/RANGE/PEM
COz SAMPLE METER/RANGE/PCT
£02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PRM
DILUTION FACTOR

THC CONCENTRATION PPM

CO  CONCENTRATION PRM

COZ CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

CO MASS GRAMS

£02 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
COZ  GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE — MI
3CF, DRY

COMPOSITE RESULTS
TEST NUMBER 1 1
BAROMETER MM HE 733.8
HUMIDITY B/Ka &7
TEMPERRTURE DEG C  24.4

VE
DA

Dy
IRY

DRY BULR TEMP, 24.4 DEG C(76,0 DEG F!

HICLE NO.¢

TE  3/31/88
BAG CART NO.

NO NO.
SNIL 2

2
C
-
4

AR5, HUMIDITY 15.7 GM/KG

HGT

762
762
43

T4
£3.7/
6.8/
75,8/
.3/
87.5/
18.7/
71,3/

.3/

i
TRANSIENT

L0 (30.0)
L0 (30,00
.3 (110.0)
40348,
.9 (2R3
2/ 70.
e/ L
14/ 356,
14/ 2
14/ .8102
147 . 0444
1/ 17,3
1/ .0
15.74
B4,
338,
. 7686
17.8
&.73
29,43
1049, 0
3.04

.76
8.16
290.6

. 84
29. 00
203,
3.61
367

C-9

2
STABILIZED

762.0 (30,0)

762.0 (30.0)

42,8 (109,00
£9733.

.38
1143. 4
.47

.01

Bl
2927

12
30,20
889,
3.91
370

CARBON DIDXIDE
FUEL ECONOMY
HYDROCAREONS (THC)
CAREON MONOXIDE
OXIDES OF NITROGEN

TEST WEIGHT 1304, KG{ 2873, LES)
ACTUAL ROAD LOAD 6.0 KW( 8.1 HP
GRSOLINE EM-784-F

DDOMETER 33613, KM{20830. MILES)

NOX HUMIDITY CORRECTION FACTOR 1,20
2-BAG (3-BAG)

G/MI 291.7 { L0

MPG 29.61 { .om

G/MI .37 ¢ .00

6/M1 4,23 { .0

G/MI Y .00


https://HG(28.89

TEST MO, 1 1 RN 1
VEHICLE MODEL 86 TOYOTA CAMRY
ENGINE 2.0 L{122. CID) -4
TRANSMISSION A4

BAROMETER 743, 46 MM HG(29.27 IN HB)
RELATIVE HUMIDITY 32. PCT
BAEG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, HRO(IN. HZD)
BLOWER INLET P MM, H20(IN, H2D)
ELOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

70T FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGBRD METER/RANGE/PPH
Cde SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPH
NOX BCKERD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPH

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS BRAMS

C0 MASS GRAMS

£02 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
CO2  GRAMS/MI
NOX GRAMS/MI
FUEL ECONDMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE M
SCF, DRY

DFC, WET (DRY)
TOT VOL (SCM) / SAM BLR (SCM)

COMPOSITE RESULTS

TEST NUMBER 1 1
BARGMETER MM HE 743.5
HUMIDITY G/K6 10,2

TEMPERATURE DEG C  24.4

THIRD SCREENING TEST

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

VEHICLE NO.2
DATE  &/21/

88

BAG CART NO. 1 7/ CVS NG, 2

DYND NO.

-

3

TEST WEIGHT 1304. KG( 2873. LBS)
ACTUAL ROAD LOAD 6.0 KW{ B.1 HP)
GASOLINE  EM-784-F

ODOMETER 33643, KM{20303. MILES)

DRY BULR TEMP. 24.4 DEG C(76.0 DEG F)

ABS. HUMIDITY 10.2 GM/KG

1
COLD TRANSIENT

2
STABILIZED

774,7 (30.9)

NOX HUMIDITY CORRECTION FACTOR .98

-

3
HOT TRANSIENT

4
STABILIZED

774.7 (30,9) 774.7 (30.9) 74,7 (30,3)
77%.7 (30.9) 774.7 (30.9) 774.7 {30.5) 774.7 {30.9)
42,8 (103.0) 41,7 (107.0) 42.2 (108.0) 40.0 (104.0)
40558. 63342, 40467, 63448,
75.6 ( 2669.) 123.9 { 4585.) 75.5 { 2665.) 130.1 € 4593.)
g6.7/ 2/ 61, e/ 2/ . 8.3/ 2/ 9. 6.3/ 2/ 1.
7.4/ 2/ 1. 6.2/ 2/ & 6.3/ 2/ 6 6.3/ 2/ &
81.0/ 11/ 363, 31.3/ 13/ 29, 35.8/ 13/ 33 24,2/ 13/ 22,
A/ 11 2 2.3/ 13/ 2. L 1537 L 1.6/ 13/ L
86.4/ 11/ .8336 63.8/ 11/ .3339 81.3/ 11/ .7588 61.1/ 11/ ,5030
7.8/ 11/ .0465 7.6/ 11/ .0432 T.4/ 117 0440 7.6/ i1/ .0452
20.0/ 2/ 20.0 43/ 1/ L@ 17.2/ 1/ 4.4 5.3/ 1/ 1
A/ 2l .3 07 1.0 ST VAR /A VA
13.30 24.93 17.3 2b. 49
60, 1. 3. 1.
331, ch. 20. 20.
L7902 . 4303 L7174 <4395
19.7 1.2 4.3 1.3
2.61 .09 15 .06
30.91 3.9 2.67 3.02
1093.5 1166.2 991. 4 10%4. 2
2.80 .28 .61 .32
.73 .02 .04 .02
8. 64 1.02 .73 .78
305.5 303.3 278.1 284.3
.78 .07 .17 .08
27.39 28, 34 23. 08 31.73 31.37 31.05
509, 867, 300, 867.
3.58 7.42 3.85 3.36 7.41 3.83
976 977 .978 376 . .978 .979
. 951( .939) . 395¢ . 939)
205.4/ .00 205.6/ .00
3-BAG (4-BAG)
CARBON DIOXIDE G/MI 296.3 ( 291.2}
FUEL ECONOMY MPE 23. 42 (29 -
HYDROCARBONS (THC) G6/MI 17 « . .
CARBON MONDXIDE G/MI 2.5 ( 2.43)
OXIDES OF NITROGEN G/MI .23 ( .29

C-10


https://HG(29.27

BEFORE FINAL EMISSIONS TEST

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

ST MO, RN 1
«EHICLE MODEL 86 TOYOTR CAMRY
ENGINE 2.0 L(i22. CID) L-4
TRANSMISSION R4

BAROMETER 743.20 MM HG(29.26 IN HE)
RELATIVE HUMIDITY 40. PCT
BAG RESILTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P M. H2O(IN. HeD)
BLOWER INLET P MM. HCO(IN, H2D)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS
TOY FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGBRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKERD METER/RANGE/PPM
DILUTION FACTOR

- THC CONCENTRATION PPM
CO CONCENTRATION PPM

* CO2 CONCENTRATION PCT
NOX CONCENTRATION PPM
THC MASS GRAMS
€O MASS GRAMS
CO2 MRSS GRAMS
NOX MASS GRAMS

THC  GRAMS/MI
CO  GRAMS/MI
€02 GRAMS/HI
NDX GRAMS/MI
FUEL ECONOMY IN MPG
RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY
DFC, WET (DRY)
TOT VOL (SCM) / SAM BLR (SCM)

COMPOSITE RESULTS
TEST NUMBER 1
BAROMETER MM HE 743.2
HUMIDITY G/KG 8.3

TEMPERATURE DEG C 25.6

VEHICLE ND.2
DATE

11/29/88

BAG CART NO. 1 / CVS NO. 2

DYND NO.

3

TEST WEIBHT 1304, KG( 2875. LBS)
ACTUAL ROAD LORD 6.0 KW{ 8.1 HP)
GASOLINE EM-784-F

ODOMETER 33833. KM{ 21035. MILES)

DRY BB TEMP, 25.6 DEG C(78.0 DEG F)

" ABS. HUMIDITY 8.3 GM/KGE

NOX HUMIDITY CORRECTION FACTOR .93

1 2 3 4
COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED

174.7 (30.3) 777.2 (30.6) 774.7 (30,3) 782.3 (30.8)

767.1 (30.2) 769.6 (30.3) 764.3 (30,1) 774,77 (30.3)

42.2 (108.0) 40,0 (104.0) 42.2 (108.0) 40.0 (104.0)

40605, 69264, 405135, 69486.

75.8 ( 2676.) 129.8 ( 4582.) 7.6 { 2671.) 130.1 ¢ 4593.)
6.1/ 2/ 76, S V-7 A N 13.3/ 2/ 13 9.3/ 2/ 4.
8.5/ 2/ 4 9.2/ e 9 8.9 2/ 9 9.2/ 2/ 9.
97.6/ 11/ 519. 37.9/ 13/ 3. 78.8/ 13/ 78. 3.2/ 13/ 3.

A4/ 11 L 1.3/ 13/ |\ A7 137 0. 4/ 13/ 0.
89.6/ 11/ .8830 67.0/ 11/ .5718 82.3/ 117 .73 63.3/ 11/ .53515
1.8/ 11/ .0485 7.8/ 11/ 0485 1.7 117 0458 1.7/ 117 .0458
el.e/ 2/ 2L.6 2.0/ 2/ 290 8.1/ 2/ 8.1 L e 1.7

A/ 20 3 2 .3 000 27 L0 A7 80 Lt

14,24 23.26 17. 14 Zh 11
8. 0. 5 0.
302, 33. 75. 33.
.08398 9273 . 7300 . %076
2l.a 1.7 8.1 1.6
.98 .02 .21 .04
44,33 4,98 6.63 3. 00
1165.2 1232.7 1010.8 1208.7
c.89 .39 1.09 37
.83 .01 .06 .01
12,31 1.28 1.84 1.28
323.5 32.3 ¢80.8 310.4
.80 .10 .30 .10
25.67 26. 51 21.35 31.23 29.68 28.38
06, 864. 500, 867,
3.60 7.49 3.89 3.60 7.49 3.89
979 .981 982 980 .981 . 982
.947( ,933) .952( . 940)
205.5/ .00 203.7/ .00
3-BA6 {4-BR6)
CARBON DIDXIDE 6/MI 3112 { 307.6)
FUEL ECONOMY M6 27,92 ( 28.23)
HYDROCARBONS (THC) G/MI .19 ( .19
CARBON MONOX IDE 6/M] 3N ( 3.72)
OXIDES OF NITROGEN &/MI .30 .30
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
FTP - VEHICLE EMISSIONS RESWLTS -

PROJECT 08-1816-001

TEST NO. 2 RN 1 VEHICLE NO.2 TEST WEIGHT 1304. KG{ 2873. LBS.
VEHICLE MDDEL 85 TOYOTR CAMRY DATE 12/ 1/88 ACTUAL ROAD {OAD 6.0 KW( 8.1 HP)
ENGINE 2.0 L(i22. CID) L-4 BAG CART ND. 1 / CVSNO. 2 GASOLINE EM-784-F

TRANSMISSION A4 DYNG NO. 3 ODOMETER 33894, KM( 21061. MILES)

BAROMETER 752,60 MM HG(29.63 IN HG)
RELATIVE RUMIDITY 19. PCT

DRY BULB TEMP. 21.1 DEG C(70.0 DEG F)
ABS. HUMIDITY 3.0 GM/KG

NOX HUMIDITY CORRECTION FRCTOR .80

BAG RESULTS
BAG NUMBER 1 2 3 4
DESCRIPTIDN COLD TRANSIENT STABILIZED HOT TRANSIENT STABILIZED
BLOWER DIF P MM. HRO(IN. Hen) 787.4 (31.0) 792.5 (31.2) 7747 (30.5) 797.6 (31.4)
BLOWER INLET P MM, H2O(IN. H2D) 787.4 (31.0) 792.5 {31.2) 772.2 (30.4) 792.5 {31.2)
BLOWER INLET TEMP. DEG. C(DEB. F) 42.2 (108.0) 35.0 { 33.0) 41.1 (106.0) 37.2 € 99.0)
BLOMER REVOLUTIONS 40588, £9604. 40621, 69363,
TOT FLOW STD. CU. METRES(SCF) 76.6 { 2705.) 133.2 ( 4704.) 77.0 ( 2719.) 132.5 { 4677.)
THC SAMPLE METER/RANGE/PPM n.2r 2 i, 1.4/ 2/ 1. 10.7/ &/ 1L .71 2/ 8.
THC BCKGRD METER/RANGE/PPM 3.9/ 2/ & 6.8/ 2/ 1. /S -7 B .3 2/ &
CD GAMPLE METER/RANGE/PPM 89.1/ 11/ 434, 40.3/ 13/ 37 ) Y VA R 30.2/ 13/ 27,
CD BCKGRD METER/RANGE/PPM 6/ 117 2 L.e/ 13/ 1 L3 13/ L. 1.5/ 13/ 1.

CO2 SAMPLE METER/RANGE/PCT
COc BCKGRD METER/RANGE/PCT

B7.4/ 11/ .8488 647/ 11/ .5444
7.4/ 11/ 0440 7.5/ 11/ .0446

80.7/ 11/ .7504 63.4/ 11/ .5253
.6/ 11/ ,0432 7.6/ 11/ .04

NOX SAMPLE METER/RANGE/PPM 25.9/ 2/ 5.9 2.3/ 2/ 2.3 8,3/ 2/ 8.3 1.8/ 2/ 1.8
NOX BCKGRD METER/RANGE/PPM .2/ 2/ .2 A7 027 A A2 A2 L
DILUTION FACTOR 14.92 24. 42 .72 2. 15
THC CONCENTRATION PPM 66, 1. 4, 0.
CO CONCENTRATION PPM 422, 33. 46, 6.
{02 CONCENTRATION PCT 8078 .3017 7077 . 4859
NOX CONCENTRATION PPM 23.7 2.2 8.2 1.7
THC MASS GRAMS 2.90 .07 .18 .04
CO MASS GRAMS 37.68 3. 47 4.17 3.97
£O2 MASS GRAMS 1133.1 1223. 4 997.6 1178.3
NOX MASS GRAMS 3.0t .45 .9% 34
THL GRAMS/MI .80 .02 .05 .01
C0  GRAMS/MI 10.45 1.40 1.16 1.02
COc  GRAMS/MI 314.1 314.3 277.3 301.7
NOX GRAMS/MI .83 A2 .27 .09
FUEL ECONOMY IN MPG 26.62 27. %2 28.01 31.75 30. 39 29.23
RUN TIME SECONDS 203, 867. 306. 868.
MEASURED DISTANCE = MI 3.61 .50 3.89 3.60 7.5 3.91
SCF, DRY .986 . 388 . 383 987 .388 .389
DFC, WET (DRY) <350 . 944) . 954( . 948)
TOT VOL (SCM) / SAM BLR (SEM) 209.8/ .00 209.5/ .00
COMPOSITE RESULTS 3-BAG {4-DhB)
TEST NUMBER 2 CARBON DIOXIDE 6/M1 304.2 { 300.4)
BAROMETER MM HE 752.6 FUEL ECONOMY MPE 28.62 { 28.99)
HUMIDITY G/KB 3.0 HYDROCARBONS (THC) 6/M1 .19 { .19
TEMPERATURE DEG C 21.1 CARBON MONOXIDE 6/M1 3.2t ( 3.09
OXIDES OF NITROGEN G/MI .31 { )
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESERRCH
CFTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

TEST ND. 2 RN 1 VEHICLE NO.2 TEST WEIGHT 1304, KG{ 2875. LES)
VEHICLE MODEL  B& TOYOTA CAMRY DATE 12/ 1/88 ACTUAL ROAD LOAD 6.0 KW{ 8.1 HF)
ENGINE 2.0 L{122. CID) L-4 BAG CART ND. 1 GASOLINE EM-784-F
TRANSMISSION A4 © DYND NO. 3 ODOMETER 33894, KM( 21061, MILES)
Vs ND. 2
BAROMETER 752.60 MM HG(23.63 IN HB) DRY BULB TEMP. 21.1 DEG C(70.0 DEG F)
RELATIVE HUMIDITY 19. PCT ABS. HUMIDITY 3.0 BM/KG NOX HUMIDITY CORRECTION FACTOR .80
BAG RESULTS
BAG NUMBER 1 2
DESCRIPTION HOT TRANSIENT STABILIZED
BLOWER DIF P MM. HZD(IN. HeD) 787.4 (31.0) 792.5 (31.2)
BLOWER INLET P MM. HPO(IN. H2D) 787.4 (31.0) 792.5 (31.2)
BLOWER INLET TEMP. DEG. C(DEG. F) 42,2 {108.0) 35.0 { 95.0)
BLOWER REVOLUTIONS 40588, 69604,
70T FLOW STD. CU. METRES{SCF) 6.6 { 2705.) 133.2 ( 4704.)
THC SAMPLE METER/RANGE/PPM ne o . 1.4/ 2 1.
THC BCKGRD METER/RANGE/PPM 5.9/ 2/ & 68/ 2 1.
CO SAMPLE METER/RANGE/PPN 89.1/ 11/ 434. 40.3/ 13/ 3.
CO  BCKGRD METER/RANGE/PPM NYER VAR 1.6/ 13/ 1.
CO2 SAMPLE METER/RANGE/PCT 87.4/ 11/ .B488 647/ 11/ .5444
CO2 BCKBRD METER/RANGE/PCT ‘ T4/ 117 . 0440 7.5/ 11/ 0446
NOX SAMPLE METER/RANGE/PPM 5.9/ 2/ 5.9 2.3/ 2 2.3
NOX BCKGRD METER/RANGE/PPM TN RVARE-TIS
DILUTION FACTOR 14,92 24,42
THC CONCENTRATION PPM B6. 1.
CO  CONCENTRATION PPM 422, 3.
CO2 CONCENTRATION PCT .8078 .5017
NOX CONCENTRATION PPM 25.7 2.2
THC MASS GRAMS 2,90 .07
CO MASS GRAMS 37.68 5. 47
CO2 MASS GRAMS 1133.1 1223.4
NOX MASS GRAMS 3.01 W45
THC GRAMS/MI .80 .02
C0  GRAMS/MI 10. 45 1,40
C02 GRAMS/MI 314.1 314.3
NOX GRAMS/MI .83 A2
FUEL ECONOMY IN MPG 26,62 28,01
RUN TIME SECONDS 505. 867.
MEASURED DISTANCE  MI 3.61 3.89
SCF, DRY .986 .989
COMPOSITE RESULTS 2-BAG (3-ERB)
TEST NUMBER 2 CARBON DIOXIDE G/MI 342 (.0
EARDMETER MM HE 752.6 FUEL ECONDMY MPG 2.3 (.00
HUMIDITY ~ B/KG 3.0 HYDROCARBONS (THC)  G/MI 40 (0 .00)
TEMPERATURE DEG C 21,1 CARBON MONDXIDE  B/MI 575 (.00)
OXIDES OF NITROGEN G/MI 46 (.00
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
HFTP1 - VEHICLE EMISSIDNS RESWLTS -
PROJECT 08-1816-001

TESTND. 2 % RN i
VEHICLE MODEL 86 TOYGTA CAMRY
ENGINE 2.0 L{122. CID) L-4
TRANSMISSION A4

BARDMETER 753.11 MM HG(29.65 IN HR)
RELATIVE HUMIDITY 18. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H2O(IN. HZD)
BLOMER INLET P MM. H2O(IN. H2D)
BLOWER INLET TEMP. DEG, C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW 5TD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPN
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKERD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

£0 CONCENTRATION PPM

CO2 CONCENTRRTION PCT

NOX CONCENTRATION PpM

THC MASS GRAMS

L0 MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC  GRAMS/MI

O GRAMS/MI

C0Z  GRAMS/MI

NOX  GRAMS/MI

FUEL ECONOMY IN MPS

RUN TIME SECONDS
MERSURED DISTANCE  MI
SCF, DRY

COMPOSITE RESULTS
TEST NUMBER 2 1
BAROMETER MM HE 753.1
HUMIDITY 6/KG 3.1
TEMPERATURE DEG C 22.2

VEHICLE NO.2

DATE

12/ 1/68

BAG CART NO.
DYNO NO.
CVS NO.
DRY BULB TEMP. 22.2 DEG C{72.0 DEG F)

ABS, HUMIDITY 3.1 BM/KG

i

2

HOT TRANSIENT

774.7 (30.35)
772.2 (30.4)
41.1 (106.0)

40621,
7.1 ¢ 2iel.)

10.7/
1.0/
S/
1.3/
80.7/
7.6/
8.3/
A/

e/
e/
13/
13/
11/

2/
2/
17.72
4
4.
7077
8.2

.18
4,17
998.3
.97

.03
1.16
277.3
.27

31.73

3.60
.987

11/ .

1.
1.
49.
1.
7304
0452
8.3
.1
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TEST WEIBHT 1304. KG( 28753. LBS)

ACTUAL ROAD LOAD
GRSOLINE EM-784-F

6.0 KWl

8.1 HP)

ODOMETER  33907. KM{ 21063. MILES)

2

STABILIZED

797,
7R,

b {31.4)
3 (31.2)

37.2 { 99.0)

3

132.
1.1/
.3/
30,2/
1.%/
63.4/
7.6/
1.8/
Y

1

9363,

b { 4&B1.)
2/ 8.
2/ 8.
13/ 21,
13/ 1.
11/ .5293
117 . 0452
e/ 1.8
2/ .1

23,15
0.

6.

. 4839

1.7
.04

3.98

175.2
.33

.01
.02
301.9

29.21
868,
3.91
. 989

CARBON DIOXIDE 6/M1
FUEL ECONOMY MG
HYDROCARBONS (THC) G/MI
CARBON MONOXIDE 6/M1
OXIDES OF NITROGEN G/MI

£-BAG
£90.2
30.37
.03
1.09
17

NOX HUMIDITY CORRECTION FACTOR

.80

{3-BAG)
.0}
.00)

. 00)

. 00)

. 00)
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
HFTP2 - VEHICLE EMISSIONS RESWATS -
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BT ND. 2 RUN |
vEHICLE MODEL 86 TOYOTA CAMRY
ENGINE 2.0 L(122. CID) L-4
TRANSMISSION R4

BAROMETER 753.11 MM HG(29.635 IN HB)
RELATIVE HUMIDITY 18. PCT
BAG RESWLTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P WM. HPO(IN. HeD)
BLOWER INLET P MM, HRO(IN. H20)
BLOWER INLET TEMP, DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU, METRES{SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKERD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKBRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

CD MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC  GRAMS/MI
O GRAMS/MI

COR  GRAMS/MI

NOX GRAMS/MI

FUEL ECONOMY IN MPG

RN TIME SECONDS
MERSURED DISTANCE  MI

SCF, DRY

COMPOSITE RESULTS
TEST NUMBER 2
BARDMETER MM H6 753.1
HUMIDITY B/KG 3.1
TEMPERARTURE DE6 C  23.3

VEHICLE NO.2
DATE 12/ 1/88
BAG CART NO. 1
DYNG NG, 3
CVS NG 2

TEST WEIGHT 1304, K6( 2875, LBS)

ACTUAL ROAD LOAD 6.0 KW( 8.1 HP)
BAGDLINE EM-784-F

ODOMETER 33919, KM( 21076. MILES)

DRY BULB TEMP. 23.3 DEG C(74.0 DEG F)

ABS. HUMIDITY 3.1 GM/KE

1
HOT TRANSIENT

789.9 (31.1)
789.9 (31.1)
40.6 (105,0)
40462,
76.6 ( 2706.)
12.4/ 2/ 2
1.9/ 2/ 8.
46,8/ 13/ 44,
07 13/ 0.
80.2/ 11/ .7433
7.6/ 11/ .0432
6.8/ 2/ 6.8
V-S|
17.89
S
43.
. 7006
6.7
.22
3.81
983.1
.19

.06
1.06
213. 4
22
3. 22
5035,
3.60
. 987

C-15

NOX RUMIDITY CORRECTION FACTOR .80

2
STABILIZED

79,3 (31.2)
789.9 {3t.1)
37.8 (100.0)
69514.
132.4 ( 4674.)
81 2 9
8.6/ 2/ 9.
26.3/ 13/ 24
2/ 13/ 0.
63.6/ 11/ .5316
1.7/ 11/ 0438
L1 o 1.7
VAT S |
25.06
0.
23.
. 4876
1.6
.03
3.38
1181.7
.33

.0f

R
303.7

.08
29. 06
868,
3.89
. 989

2-BA6 (3-BRE)
CARBON DIOXIDE 6/M] 269. 1 t .0
FUEL ECONDMY we 30.49 { .00
HYDROCARBONS (THC) G/MI .03 { .00
CARBON MONOX1DE 6/M] ] { .00
OXIDES OF NITROGEN 6/MI A5 { .00


https://RESll.TS
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HFTP3 - VEHICLE EMISSIONS RESULTS -
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TEST NO. 2 RN 1
VEHICLE MODEL 86 TOYOTR CAMRY
ENGINE 2.0 L(122. CID) L-4
TRANSMISSION A4

BRAOMETER 733,11 M HG(29.65 IN HE)
RELATIVE HUMIDITY 16. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H2O(IN. H2O)
BLOWER INLET P MM, H2O{IN, He0)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
C0 SAMPLE METER/RANGE/PPM
CO BCHBRD METER/RANGE/PFM
CO2 SAMPLE METER/RANGE/PCT
{0¢ BCKGRD METER/RANGE/PCT
NOX SAMELE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CC  CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

C0 MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
E0  GRANMS/MI
CO2  BRAMS/MI
NOX GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MERSURED DISTANCE  MI
SCF, DRY

COMPOSITE RESULTS
TEST MMBER 2
BARDMETER MM HG 753.1

HUMIDITY G/KB 2.9
TEMPERATURE DEG C 23.9

VEHICLE ND.2
DATE 12/ 1/88
BAG CART NO. 1
DYND NO. 3
CVEND. 2

TEST WEIGHT 1304, KG6( 2875, LBS)

ACTUAL ROAD LOAD 6.0 KW
GASOLINE EM-784~F

8.1 HP)

ODOMETER 33930, HM{ 21083. MILES)

DRY BILE TEMP, 23.9 DEG C(75.0 DE6 F)

ABS. HUMIDITY 2.9 BM/KG

1
HOT TRANGIENT

787.4 (31.0)
787.4 {31.Q)
40.6 (105.0)

40342,
76.8 ( 2712.)
10.7/ 2/ 1L
8.3/ 2/ &
46,7/ 13/ &4,
07 137 0.
80.4/ 11/ .7461
1.7/ 11/ .0438
3.4/ 2/ 3.4
Jd7002

17.83

3.

43.

. 7029

5.3

.13

3.8

988.3

.62

.04
1.06
274.7
.17
. 32.07
206,
3.60
. 988

C-16

2
STABILIZED

789.9 GL.1)
787.4 (31.0)
38.9 (102.0)
£9434.
132.0 { 4b60.)
9.0/ 2/ 9.
8.8/ 2/ 9
26.8/ 13/ 24
1/ 137 0.
63.4/ 11/ .53293
7.8/ 11/ 0465
Le/ 2/ L6
A7 27
2d. 16
1.
24.
. 4847
1.5
.04
3.66
1171.0
.30

.01

.94
301.2

.08
29.30
867.
3.89
.99

CARBON DIOXIDE G/M1
FUEL ECONDMY MP6
HYDROCARBONS (THC) G/MI
CARBON MONOXIDE 6/M1
OXIDES OF NITROGEN G/MI

2-BA6
288.5
30.57
02
1.00
12

NOX HUMIDITY CORRECTIDN FRCTOR

— e e e

.80

{3-BAG)
.0)

. 00)
.00

L 00)
.00)
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BT ND. 2 RUN ¢ VEHICLE NO.2 TEST WEIBHT 1304, KG{ 2875. LBS)
' VEHICLE MODEL 86 TOYOTA CAMRY DATE 12/ 1/88 ACTUAL ROAD LOAD 6.0 KW( 8.1 HP)
ENGINE 2.0 L(122. CID} L-4 BAG CART NO. 1 BASOLINE EM-784-F
TRANSMISSION A4 DYND NO. 3 ODOMETER 33948. KM( 21094, MILES)
VS NO. 2

BAROMETER 750.57 MM HG6(29.35 IN HG)
RELATIVE HUMIDITY 20. PCT

DRY BULB TEMP. 24.4 DEG C(76.0 DEG F)
ABS. HUMIDITY 3.8 GM/KG

NOX HUMIDITY CORRECTION FACTOR .81

BAG RESILTS
BAG NUMBER 1 2
DESCRIPTION HOT TRANSIENT STABILIZED
BLOWER DIF P MM. HRO(IN. HeD) 777.2 (30.6) 782,3 (30.8)
BLOWER INLET P MM. HPO(IN. HeD) 772.2 (30.4) 784,9 (30.9)
BLOWER INLET TEMP. DEG. C(DEG. F) 44,4 (112.0) 41,7 (107.0)
BLOWER REVOLUTIONS 40551. £9566.
TOT FLOW STD. CU. METRES(SCF) 76.2 ( 2689.) 131.1 ( 4629,)
THC SAMPLE METER/RANGE/PPM 55.4/ 2/ S5 8.4/ 2/ 8.
THC BCKGRD METER/RANGE/PPM 6.8/ 2/ 1. .71 2/ 8.
CO SAMPLE METER/RANGE/PPM 83.4/ 11/ 385. 3.8/ 13/ 30.
CO BCKERD METER/RANGE/PPM A7 1170, 8/ 13/ 1.
C02 SAMPLE METER/RANGE/PCT 85.8/ 11/ .B246  £4.8/ 11/ .5456
C02 BCKGRD METER/RANGE/PCT 7.5/ 11/ .0446 7.5/ 11/ .0446
NOX SAMPLE METER/RANGE/PPM 2.5/ 2/ 2.5 2.2/ 21 2.2
NOX BCKGRD METER/RANGE/PPM A7 20 0/ 2/ .0
DILUTION FACTOR 15. 44 24,39
THC CONCENTRATION PPM 49, 1.
CO CONCENTRATION PPM 376. 29,
C02 CONCENTRATION PCT .7829 .5028
NOX CONCENTRATION PPM 22.4 2.2
THC MASS GRAMS 2.15 .08
CO MASS GRAMS 3.3 4,39
CO2 MASS GRAMS 10917 1206, 9
NOX MASS GRAMS 2.66 .45
THC  GRAMS/MI .60 .02
CO  GRAMS/MI 9,34 1,14
CO2 GRAMS/MI 305.9 313.4
NOX GRAMS/MI .75 A2
FUEL ECONDMY IN MPS 27.50 28.13
RUN TIME SECONDS 505, 868.
MEASURED DISTANCE  MI 3.57 3.85
SCF, DRY . 986 .989

COMPOSITE RESULTS 2-BRG (3-BAG)
TEST NUMBER 2 CARBON DIOXIDE G/MI 309.8 t .0
BARDMETER MM HG 750.6 FUEL ECONOMY [ 2] 21.82 { .00
HUMIDITY G/KG 3.8 HYDROCARBONS (THC) 6/MI .30 (.00
TEMPERATURE DEG C  24.4 CARBON MONDXIDE  6/MI 5.08 (.00

OXIDES OF NITROGEN 6/MI 42 { .00
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT DF EMISSIONS RESEARCH

HFET! - VEHICLE EMISSIONS RESWLTS -
PROJECT 08-1816-001

TESTND. 1 RN 1 VEHICLE NO.2
VEHICLE MODEL 86 TOYOTA CAMRY DATE 12/ 2/88
ENGINE 2.0 L(122. CID) L-4 BAG CART NO. 1
TRANSMISSION A4 DYND NO. 3
CVSND. 2

BAROMETER 752.35 MM HG(29.62 IN HR)

RELATIVE HUMIDITY 27. PCT

DRY BULB TEMP. 21.7 DE6 C(71.0 DEG F)
ABS. HUMIDITY 4.4 BM/KG

BAG RESULTS

TEST CYCLE HFET1
BLOWER DIF P MM, HZD(IN. HeO) 789.9 (31.1)
BLOWER INLET P MM. H2D{IN. HeO) 787.4 (31.0)
BLOWER INLET TEMP. DEG. C(DEG. F) 42.2 (108.0)
BLOWER REVOLUTIONS 61457,

TGT FLOW STD. CU. METRES(SCF) 116.0 ( 4095.)
THC SAMPLE METER/RANGE/PPM 8.3/ o B8
THC BCKGRD METER/RANGE/PPN 6.1/ 2/ 6.
£0 SAMPLE METER/RANGE/PPM 1.1/ 137 1.,

£0 BCKGRD METER/RANGE/PPM
C02 SRMPLE METER/RANGE/PCT
£02 BCKGRD METER/RANGE/PCT
NOX SPAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPY

DILUTION FACTOR
THC CONCENTRATION PPM
CO  CONCENTRATION PPM
€02 CONCENTRATION PCT
NOX CONCENTRATION PPM
THC M55 GRAMS
O MASS GRAMS
CO2 MASS GRAMS
NOX MASS GRAMS
RUN TIME
DFC, WET (DRY)
SCF, WET (DRY)
VOL (SCH)
SAM BLR (SCM)
MI  (MEASURED)

TEST NUMBER,
BRAROMETER,
HUMIDITY,
TEMPERATURE,
CARBON DIOXIDE,
FUEL ECONDMY,

HYDROCARBONS, (THE)
CARBON MONDXIDE,
OXIDES OF NITROGEN,

3.3/ 13/ 3
9.2/ 3/1.0469

2.7/ 3/ .0440
417 2/ 41
L1/ 2 L1
12.78
3.
8.
1.0063
3.1
.18
.03
2136. 4
.37
SECONDS 765,
922 ( .914)
1.000 ( .982)
116.0
.00
10.31
{
MM HE 752.3
6/KG boh
DEG C e1.7
6/M1 207.2
MPG 42.8
6/M1 .02
6/M1 .10
6/MI .05

C-18

TEST WEIGHT 1304, KG( 2875. LBS)

ACTUAL ROAD LOAD 6.0 KW( 8.1 HP)
GASOLINE EM-784-F

DDOMETER  33981. KM{ 21113. MILES)

NOX HUMIDITY CORRECTION FACTOR .83


https://HG(2'3.62

TN 2

" veHICLE MODEL

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESERRCH

. RN
86 TOYOTR CAMRY

ENGINE 2.0 L{122. CID) L-4

TRANSMISSION A4

BAROMETER 752.86 MM HG(29.64 IN HG)

RELATIVE HUMIDITY 23, PCT

BRG RESULTS
TEST CYCLE

BLOWER DIF P

BLOWER INLET P MM. HRO(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. F)

MM, HEo{IN. H20)

BLOWER REVOLUTIONS

TOT FLOM STD. CU. METRES{SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CD SAMPLE METER/RANGE/PPH
C0 BCKGRD METER/RANGE/PPM
CD2 SAMPLE METER/RANGE/PCT
CO2 BCHGRD METER/RANGE/PCT
NDX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PP

CD CONCENTRATION PPM

<02 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS
CO MASS GRAMS
CO2 MASS GRAMS
'NDX MASS GRAMS
RUN TINE SECONDS
DFC, WET (DRY)
SCF, WET (DRY)
VOL (SCH)
SAM BLR (SCM)
M1 (MEASURED)
TEST NUMBER,
BAROMETER, MM HG
HUMIDITY, G/KG
TEMPERATURE, DEG C
CARBON DIOXIDE, G/MI
FUEL ECONOMY, MPE
HYDROCARBONS, (THC)  6/MI
CARBON MONDXIDE, B/MI
OXIDES OF NITROGEN, 6/MI

HFET2 - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1816-001

VEHICLE NO.2

DATE 12/ 2/88

BAG CART NO.
DYND ND.
CVE NO. 2

DRY BULB TEMP, 22.8 DEG C(73.0 DEG F)
ABS. HUMIDITY 3.9 GM/KG

HFETZ

783.9 (31.1)
787.4 (31.0)
43.3 (110.0)

61423,
115.7 { 4087.)
8.1/ 2/ 8.
6.1/ 2/ &
10.4/ 13/ 9,
1.9/ 13/ &
58,3/ 3/1.02%0
2.9/ 3/ .0408
3.3/ 2l 3.3
A2

13.00

2

7

. 3914

3.2

.16

1.00

2100.9

.58
763,
.923 ( .91F)
1.000 { .983)

115.7

.00
10.31

732.9
3.9
22.8
203.7
43.5

.10
.06

C-19

TEST WEIGHT 1304. KG( 2875. LBS)
ACTURL ROAD LOAD 6.0 KW( 8.1 HP)
GASOLINE EM-784-F

ODDMETER 33997, KM( 21125. MILES)

NOX HUMIDITY CORRECTION FACTOR .82



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

HFET3 - VEHICLE EMISSIONS RESWLTS -
PROJECT 08-1B16-001

TEST NO. 3 RUN 1 VEHICLE NO.2
VEHICLE MDDEL 86 TOYDTR CRMRY DATE 12/ 2/88
ENGINE 2.0 L{132. CID) L4 BAG CART NO. !
TRANSMISSION R4 DYNO NO. 3
CVSND. 2

BAROMETER 732.86 MM HG(29.64 IN HB)

RELATIVE HUMIDITY 24. PCT

DRY BULB TEMP. 23.3 DEG C(74.0 DEG F)
ABS. HUMIDITY 4.2 OM/KG

BAG RESULTS

TEST CYCLE HFET3
BLOWER DIF P MM. H2D(IN. H2D) 787.4 {31.0)
BLOWER INLET P M. HRO(IN. H20) 787.4 (31.0)
BLOWER INLET TEMP, DEG. C(DEG. F) 43.3 {110.0)
BLOWER REVOLUTIONS 61429,

TOT FLOW STD. CU. METRES(SCF) 115.8 { 4088.)
THC SAMPLE METER/RANGE/PPM 1.9/ 2 8.
THC BCKGRD METER/RANGE/PPHM 6.4 2/ 6.
€0 SAMPLE METER/RANGE/PPM 12.1/ 137 11,
L0 BCKGRD METER/RANGE/PPM L7/ 13/ L

CO2 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM

DILUTION FACTOR

THC CONCENTRATION PPM
C0 CONCENTRATION POM
CO2 CONCENTRATION PCT
NOX CONCENTRATION PPM

THC MASS GRAMS
0 MASS GRAMS
CO2 MASS GRAMS
NOX MASS GRAMS
RUN TIME SECONDS
DFC, WET (DRY)
SCF, WET (DRY)
VOL (SCH)
SAM BLR (SCM)
MI {MERSURED)
TEST NUMBER,
BAROMETER, MM HE
HUMIDITY, G/KG
TEMPERATURE, DES C
CARBON DIOXIDE, G/
FUEL ECONDHY, PG
HYDROCARBONS, (THC)  G/NI
CARBON MONOXIDE, B/MI
OXIDES OF NITROGEN, G/MI

58.9/  3/1.0409
2.9/ 3/ .0473
3.6/ 2/ 3.6
A2
12.85
2.
S
L9973
3.9
A3
1.22
2113.9
.54
763.
.922 ( .913)
1.000 { .983)
115.8
.00
10,33

C-20

TEST WEIGHT 1304. KG( 2875. LBS)
ACTUAL ROAD LOAD 6.0 KW( 8.1 HP)
GASOLINE EM-784-F

ODOMETER 34015, KM( 21136, MILES)

NOX HUMIDITY CORRECTION FRCTOR .82


https://H6(29.64
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TEST

BLOWER DIF P MM, H2O(IN. HeO)
BLOWER INLET P MM. HRD(IN. Heo)
BLOWER INLET TEMP. DEG. C(DEG. F)

CYCLE

BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT DF EMIGSIDNS RESERRCH

CTND. 4 RN 1
* . dICLE MDDEL 85 TOYOTR CAMRY
ENGINE 2.0 L(122, CID) L-4
TRANSMISSION R4

BAROMETER 752.60 MM HG(29.63 IN HB)
RELATIVE HUMIDITY 21. PCT
BAG RESULTS

THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SRMPLE METER/RANGE/PLT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FRCTOR

THC CONCENTRATION PPM
CO CONCENTRATION PPM
A2 CONCENTRATION PCT
NOX CONCENTRATION PPM
THC MASS GRAMS

C0 MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

RUN TIME

TEST

DFC, WET (DRY)
SCF, WET (DRY)
VOL (SCM)

SAM BLR (S0M)
MI  (MEASURED)

NUMBER,

BAROMETER,
HUMIDITY,
TEMPERATURE,
CARBON DIOXIDE,

FUEL

ECONOMY,

HYDROCARBONS, (THC)
CARBON MONDX1DE,
OXIDES OF NITROGEN,

SECONDS

MM HG

6/KE

DEB C
G/M1

G/M1
B/MI
G/M1

HFET4 - VEHICLE EMISSIONS RESWLTS -
PROJECT 08-1816-001

VEHICLE NO.2

DATE 12/ 2/88

BAG CART NO.
DYNG NO.
CvS NO. 2

DRY BULB TEMP. 23.3 DEG C(74.0 DEG F)
ABS. HUMIDITY 3.7 GM/KG

HFET4

787.4 (31.0)
789.9 (31.1)
43,9 (111.0)
61427,
115.6 ( 4081.)
1.9/ 2 8,
6.2/ 2/ 6.
13.7/ 13/ 12,
.6/ 13/ L
39.6/  3/1.0048
3.2/ 3/ .05
4.4/ 2/ 4.4
2/ 2l .2
12.68
2
i1,
1. 0068
4.2
13
1.33
2130.2
.76
766.
L9321 (.919)
1.000 ( .984)
115.6
.00
10. 30

752, 6
3.7
23.3
206. 8
42.8

.01

15
.07

C-21

TEST WEIGHT 1304, HG( 2875. LBS)
ACTUAL ROAD LOAD 6.0 KW( 8.1 HP)
GASOLINE EM-784-F

DDOMETER 24031. KM{ 21146, MILES)

NOX HUMIDITY CORRECTION FACTOR .81
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO. 1 RN
VEHICLE MDDEL 86 TOYOTR CAMRY
ENGINE 2.0 L(122. CID) L-4
TRANSMISSION A4

BARDMETER 752.60 MM HG{29.63 IN HB)
RELATIVE HUMIDITY 22. PCT
BAG RESULTS

TEST CYCLE

BLOWER DIF P MM. H2O(IN. H2O)
BLOWER INLET P MM. HRO(IN. HeD)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS
TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C02 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NDX BCKGRD METER/RANGE/PPM
DILUTION FACTOR
THC CONCENTRATION PPM
CO CONCENTRATION PPM
CO2 CONCENTRATION PCT
NDX CONCENTRATION PPM
THC MASS GRAMS
CO MASS GRAMS
CO2 MASS GRAMS
NDX MASS GRAMS
RUN TIME SECONDS
DFC, WET {DRY)
SCF, WET (DRY)
VOL {SCHM)
SAM BLR {SCM)
MI  (MERSURED)

TEST NUMBER,
BAROMETER, MM HG
HUMIDITY, 6/K6
TEMPERATURE, DEG C
CARBON DIOXIDE, 6/M1
FUEL ECONDMY, MPS

HYDROCARBONS, (THC)  G/MI
CARBON MONDXIDE, 6/M1
OXIDES OF NITROGEN, G/MI

NYCC1 - VEHICLE EMISSIONS RESWLTS -
PROJECT 08-1816-001

VEHICLE NO.2

DATE 12/ 2/88

BAG CART NO. 1

DYND NO. 3

EVSND. 2

DRY BIRB TEMP. 23.9 DE6 C(75.0 DEG F)
ABS. HUMIDITY 4.0 BM/KGE

NYCC1

T74.7 (30.5)

774.7 {30.5)

42.8 (109.0)

48292,

9l.2 { 3222.)
1.7, 2/ 12
6.1/ 2/ 6
9.0/ 13/ 56,

A7 137 Q.
S4.2/ 117 .4279
6.3/ 117 .0409
3.8/ 2/ 3.8

V- YA |

30. 83

"

C-22

TEST WEIGHT 1304, KG( 2875. LBS)

ACTUAL ROAD LOAD 6.0 KW{ 8.1 H-.
GASOLINE EM-784-F

ODOMETER 34047, KM( 21136, MILES)

NOX HUMIDITY CORRECTION FACTOR .82



SOUTHWEST RESERRCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

STND. 2 RN 1

* VEWICLE MODEL 86 TOYOTA CAMRY

=,

ENGINE 2.0 L(122. CID) L-4
TRANSMISSION A4

BAROMETER 732. 35 MM HG{29.62 IN HG)
RELATIVE HUMIDITY 22. PCT
BAG RESLLTS

TEST CYCLE

BLOWER DIF P M. H2O(IN. H2D)
BLOWER INLET P MM. HRD(IN. Hem)
BLOWER INLET TEMP, DEG. C{DEG. F)
BLOWER REVOLUTIONS
TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
COZ SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NDX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR
THC CONCENTRATION PPM
CO  CONCENTRATION PPM
CO2 CONCENTRATION PCT
NDX CONCENTRATION PPM
THC MASS GRAMS
CO MASS GRAMS
CO2 MASS GRAMS
NOX MASS GRAMS
RUN TIME SECONDS
DFC, WET (DRY)
SCF, WET (DRY)
VOL (SCH)
SAM BLR (SCM)
M1 (MEASURED)

TEST NUMBER,

BARDMETER, M1 H5
HUMIDITY, B/KB
TEMPERATURE, DEG C
CARBON DIOXIDE, &/M1
FUEL ECONDMY, PG

HYDROCARBONS, (THC)  G/MI
CARBON MONOXIDE, &6/M1
OXIDES OF NITROGEN, G6/MI

NYCC2 - VEHICLE EMISSIONS RESILTS -
PROJECT 08-1816-001

VEHICLE NO.2

DATE 12/ 2/88

BAG CART NO.
DYNO NG.
CVSNO. 2

DRY BLLEB TEMP. 23.9 DEG C(75.0 DEG F)
"ABS. HUMIDITY 4.0 BM/KB

NYCC2

7747 (30,5)
774.7 (30.5)
42.8 1109.0)
47993,
90.6 ( 3200.)
1.1 2/ 13
6.7/ 2 1.
62.1/ 13/ 59.
B/ 13/ L.
4.2/ 11/ 4279
7.0/ 11/ .0415
L4 2/ L4
Jdrooer ad
30.80
6.
58.
. 3878
4,3
33
6.09
643.5
.61
999.
968 (.961)
1.000 ( .989)
90.6
.00
1.21

52,3
4.0
23.9
531.3
16. 4

.27
5.03

.30

TEST WEIGHT 1304. KG( 2875. LBS)
ACTUAL ROAD LOAD 6.0 KW( 8.1 HP)
GASOLINE EM-784-F

ODOMETER 34049, KM( 21157. MILES)

NOX HUMIDITY CORRECTION FACTOR .82



TEST ND. 3
VEHICLE MODEL 86 TOYOT

RN 1
A CRMRY

ENGINE 2.0 Li{122. CID) L4

TRANSMISSION A4

BAROMETER 752.09 MM HG{(29.61 IN HE)

RELATIVE HUMIDITY 20. PCT

SOUTHWEST RESERRCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

NYCE3 - VEHICLE EMISSIONS RESWLTS -
PROJECT 08-1816-001

VEHICLE NO.2

DRTE 12/ 2/88

BAG CART NO. 1

DYND NOD. 3

EVS NO. 2

DRY BILB TEMP. 24.4 DEG C{76.0 DEG F)
fABS. HUMIDITY 3.8 GM/KG

BAG RESULTS
TEST CYCLE NYCL3
BLOWER DIF P MM. HCO(IN. H20) 774.7 (30.9)
BLOWER INLET F MM. H2D(IN. HeD) 774.7 (30,9)
BLOWER INLET TEMP. DEG. CIDEG. F) 42.2 (108.0)
BLOWER REVOLUTIONS 48009,
TOT FLOW STD. CU. METRES(SCF) 9.7 ( 3203.)
THC . "™PLE METER/RANGE/PPM 15.3/ 2/ 14
THC SCKERD METER/RANGE/PPM 6.6/ 2/ 7.
CO Shk.1E METER/RANGE/PPM 70.3/ 13/ 68,
CO ECKGRD METER/RANGE/PPM a7 13 L
CO2 SArPLE METER/RANGE/PCT 55,0/ 11/ (4363
CO2 BChiRD METER/RANGE/PLT 7.1/ 11/ .0421
NOX SAMPLE METER/RANGE/PPM 4,8/ 2/ 4.8
NOX HCKGRD METER/RANGE/PPN A7 027 A
DILUTION FACTOR 30. 14
THC CONCENTRATION PPM 9.
CO CONCENTRATION PPM 67,
CO2 CONCENTRATION PCT . 3336
NDX CONCENTRATION PPM 4.7
THC MASS GRAMS 47
C0 MASS GRAMS 7.05
CO2 MASS GRAMS 657.1
NOX MASS GRAMS .66
RUN TIME SECONDS a9,
DFC, WET {DRY) .9%7 (.961)
SCF, WET {DRY) 1.000 ¢ .990)
vaL {SCH 90.7
SAM BLR (SCHM) .00
Ml (MEASURED) 1.e2
TEST NUMBER, 3
BRROMETER, MM HG 7521
HUMIDITY, G/K6 3.8
TEMPERATURE, DEG C 24,4
CARBON DIOXIDE, G/MI 340. 4
FUEL ECONOMY, MFE 16.1
HYDROCARBONS, (THCY  G/MI .38
CARBON MONOXIDE, G/M] 5. 80
OXIDES OF NITROBEN, 6/MI .33

C-24

TEST WEIGHT 1304, KG( 2875. LBS)

ACTUAL ROAD LOAD 6.0 KW( 8.1 H-.
GASOLINE EM-784-F

DDOMETER 34051, KM( 21138. MILES)

NOX HUMIDITY CORRECTION FACTOR .81


https://RESIA.TS

TN 4 RUN

VEHICLE MODEL 86 TOYOTA CAMRY

ENGINE 2.0 L{122. CID) L-4

TRANSMISSION R4

BAROMETER 751.84 MM HG(29.60 IN HE)

RELATIVE HUMIDITY 21. PCT

t

SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

NYCC4 - VEHICLE EMISSIONS RESILTS -
PROJECT 08-1816-001

VEHICLE NO.2

DATE 12/ 2/88

BAG CART NO. 1

DYNO NO. 3

VS ND. 2

DRY BiLB TEMP. 25.0 DEG C(77.0 DEG F)
ABS. HUMIDITY 4.1 GM/KE

BRE RESUWLTS
TEST CYCLE NYCC4
BLOMER DIF P WM. H2O(IN. HeD) 7747 (30.3)
BLOWER INLET P MM, HZO(IN. HeD) 77147 (30,3)
BLOWER INLET TEMP. DEG. C(DEG. F) 42.2 (108.0)
BLOWER REVOLUTIDNS 48043,
TOT FLOW STD. CU. METRES(SCF) 90.7 ( 3204.)

THC SAMPLE METER/RANGE/PPM

14,0/ 2/ 14,

THC BCKGRD METER/RANGE/PPM 6.6/ 2/ 1.
CO SAMPLE METER/RANGE/PPM 62.0/ 13/ 59
CO BCKBRD METER/RANGE/PPM 6/ 13 L
C02 SAMPLE METER/RANGE/PCT 545/ 11/ .4311
002 BCKGRD METER/RANGE/PCT 7.0/ 11/ .0415
NDX SAMPLE METER/RANGE/PPM 49 2/ 49
NDX BCKGRD METER/RANGE/PPM A2
DILUTION FACTOR 30.57
THC CONCENTRATION PPM 8
CO CONCENTRATION PPM 56.
C02 CONCENTRATION PCY .3909
NDX CONCENTRATION PPM 4.8
THC MASS GRAMS .40
CO MASS GRAMS B. 11
CO2 MASS GRAMS £49.5
NOX MASS GRAMS .69
RUN TIME SECONDS 599.

DFC, WET (DRY) .967 ( .961)

SCF, WET (DRY) 1,000 ( .989)

VoL (SCN) 90.7

SAM BLR (SCM) .00

M1 (MERSURED) 1.20
TEST NUMBER, 4
BARDMETER, W HG 751.8
HUMIDITY, B/KE 5.1
TEMPERATLRE, DEG C 25.0
CARBON DIOXIDE, B/MI 540.9
FUEL ECONOMY, PG 16.1
HYDROCARBONS, (THC) G/ .33
CARBON MONOXIDE, B/MI 5.09
OXIDES OF NITROGEN, G/MI .57

C-25

TEST WEIGHT 1304, KG( 2875, LBS)
ACTUAL ROAD LOAD 6.0 KW( 8.1 HP)
GASOLINE EM-784-F

ODOMETER 34052, KM( 21159. MILES)

NOX HUMIDITY CORRECTION FACTOR .82
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APPENDIX D

COLD-START UIjDS, HOT-START UDDS, AND FTP TEST RESULTS OF
UNREGULATED EMISSIONS FROM SCREENING TESTS ON A FORD TAURUS



-a

TABLE D-1. COLD-START UDDS, HOT-START UDDS, AND FTP TEST RESULTS OF UNREGULATED EMISSIONS
FROM SCREENING TESTS ON A FORD TAURUS

Emission Rate, mg/mi

First Screening Test

Second Screening Test

Third Sereening Test®

Raw Exhaust Test

Sampling Cold- Hot- Compos~  Cold- Hot- Compos- Cold- Hot- Compos- Cold- Hot-~ Compos-
Media Start Start ite Start Start ite Start Start ite Start Start ite
Hydrocarbons
Benzene c/T 21 6 12 23 6 18 14 3 8 c c c
1,3 Butadiene Bag 1.5 0.1 0.7 1.9 ND 0.8 ¢ ¢ c ¢ ¢ ¢
Toluene C/T 30 10 19 38 ‘10 22 24 4 13 ¢ ¢ ¢
Xylenes Cc/T 31 8 18 41 8 22 90 15 47 ¢ ¢ ¢
Styrene C/T NDpd ND ND 2.0 Trace® 1.0 0.7 ND 0.3 0.9 0.2 0.5
Chlorinated
Hydrocarbons
Methyl chloroform C/T Trace Trace Trace 0.8 0.4 0.6 Trace ND Trace Trace Trace Trace
Methylene chloride Cc/T 1.2 0.8 1.0 0.6 Trace 0.4 Trace 0.5 0.4 ND ND ND

8Background corrected.

bc/T - Carbosieve/Tenax Trap.

CNot sampled in sereening tests.

dND - Not detected. Less than the detection limit.

€Trace - Detected but not quantifiable above the detection limit.



APPENDIX E

COLD-START UDDS, HOT-START UDDS, AND FTP TEST RESULTS OF
UNREGULATED EMISSIONS FROM SCREENING TESTS ON A TOYOTA CAMRY



¢4

TABLE E-1. COLD-START UDDS, HOT-START UDDS, AND FTP TEST RESULTS OF UNREGULATED EMISSIONS
FROM SCREENING TESTS ON A TOYOTA CAMRY

Emission Rate, mg/mi

First Screening Test Second Screening Test Third Screening Test® Raw Exhaust Test
Sampling  Cold- Hot-  Compos- Cold- Hot- Compos-  Cold- Hot-  Compos- Cold- Hot-  Compos-
Media Start Start ite Start Start ite Start Start ite Start Start ite
Hydrocarbons
Benzene C/T® 26 1 12 10 1 -5 10 1 5 e c ¢
1,3 Butadiene Bag 1.9 NDd 0.8 2 ND 0.9 c e e e e e
Toluene C/T 65 4 30 24 2 12 33 0.5 14 ¢ ¢ ¢
Xylenes C/T 70 1 31 31 1 14 80 3 36 ¢ ¢ ¢
Styrene C/T ND ND ND 1.6 ND 0.7 0.7 ND 0.3 ND 0.05 0.03
Chlorinated
Hydrocarbons
Methyl chloroform C/T € e ¢ Tracef Trace Trace ND ND ND 0.02 0.004 0.01
Methylene chloride C/T € € e Trace ND Trace Trace Trace Trace ND 0.02 0.01

@Background corrected.

bC/T - Carbosieve/Tenax Trap.

CNot sampled in screening tests.

dND - Not detected. Less than the detection limit.

€Unexplained high levels of methylene chloride and methyl chloroform - possible artifact.
Trace - Detected but not quantifiable above the detection limit.



APPENDIX F

COLD-START UDDS, HOT-START UDDS, AND FTP TRACE METAL AND OTHER
ELEMENTAL EMISSIONS FROM THE FIRST SCREENING TESTS OF A FORD TAURUS
AND A TOYOTA CAMRY



TABLE F-1. COLD-START UDDS, HOT-START UDDS, AND FTP TRACE METAL AND
OTHER ELEMENTAL EMISSIONS FROM THE FIRST SCREENING TESTS OF A
FORD TAURUS AND A TOYOTA CAMRY

Ford Taurus Metal and Toyota Camry Metal and

Elemental Emissions, {g/mi Elemental Emissions, ug/mi Composite

Cold- Hot- Cold- Hot- Detection

Start Start FTpPa Start Start FTPa Limit, pg/mi
SodiumP - - -- - -= -- 116
Magnesium 74 19 43 6 4 5 3
Aluminum 146 37 84 27 10 18 4
Silicon 51 11 28 18 11 14 8
Phosphorus 176 37 97 13 4 8 2
Sulfur 322 79 180 60 41 49 4
Chlorine 199 20 97 13 ND¢ 6 5
Potassium 12 5 8 ND ND ND 4
Calecium 160 42 94 75 49 60 5
Titanium ND ND ND ND ND ND 7
Vanadium ND ND ND ND ND ND 33
Chromium 206 285 250 168 289 240 68
Manganese 79 ND 34 ND ND ND 95
Iron 3120 1050 1900 1350 727 990 49
Cobalt ND . 74 42 ND ND ND 46
Nickel 102 60 78 . ND ND ND 46
Copper 230 176 200 - 117 143 130 54
Zinc 239 ND 100 79 ND 34 56
Arsenic 96 ND 41 ND ND ND 82
Selenium ND ND ND ND ND ND 99
Bromine ND ND ND ND ND ND 106
Strontium 278 ND 120 397 220 300 209
Molybdenum ND ND ND ND ND ND 1206
Cadmium ND ND ND ND ND ND 3
Tin ND 53 30 ND ND ND 30
Antimony ND ND ND ND ND ND 14
Cesium ND ND ND ND ND ND 20
Barium ND ND ND ND ND ND 22
Platinum ND ND ND ND ND ND 198
Mercury ND ND ND ND ND ND 215
Lead ND ND ND ND ND ND 394

8Composite elemental emissions = 0.43 x cold-start + 0.57 x hot-start emissions.
bSuspected occurrence of uncorrectable systematic biases.
CND - Not detected, less than the detection limit.
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APPENDIX G

TRACE METALS AND OTHER ELEMENTS FROM THE SECOND SET OF
SCREENING TESTS OF A FORD TAURUS AND A TOYOTA CAMRY OPERATED
OVER A COLD-START, THREE HOT-STARTS, AND A FORCED-COOLED-START UDDS



TABLEG-1. TRACE METALS AND OTHER ELEMENTS FROM THE SECOND SET
OF SCREENING TESTS OF A FORD TAURUS AND A TOYOTA CAMRY
OPERATED OVER A COLD-START, THREE HOT-STARTS, AND
A FORCED-COOLED-START UDDS

Composite FTP Emissions, 4 g/mi

1987 Ford 1986 Toyota Detection
Taurus Camry Limit, ug/mi
Sodiuma — — 21
Magnesium 15 2 0.5
Aluminum 61 36 0.8
Silicon 15 17 1.4
Phosphorus 26 5 0.3
Sulfur 99 37 0.7
Chlorine 31 12 0.9
Potassium 6 3 0.7
Calcium 49 37 0.9
Titanium NDb 2 1.2
Vanadium ND ND 5.7
Chromium 22 28 11
Manganese 13 14 8.5
Iron 1600 1100 8.8
Cobalt . ND ND 8.1
Nickle 12 ND 8.1
Copper 39 ‘ 35 9.4
Zine 36 ND 9.9
Arsenic ND ND 14
Selenium ND ND 18
Bromine ND 19 19
Strontium 69 63 36
Molybdenum ND ND 211
Cadmium ND ND 0.5
Tin ND ND 5.3
Antimony ND ND 2.5
Cesium ND ND 3.5
Barium ND ND 3.8
Platinum ND ND 35
Merecury ND ND 38
Lead 90 ND 69

8Suspected occurrence of uncorrectable systematic biases.
DND - Not detected. Less than the detection limit.



APPENDIX H

MINIMUM DETECTION LIMITS FOR SCREENING TESTS CONDUCTED OVER
AN UDDS, A 5 X UDDS FTP, OR A RAW EXHAUST UDDS



TABLE H-1. MINIMUM DETECTION LIMITS FOR SCREENING TESTS CONDUCTED
OVER A UDDS, A 5 x UDDS, AND A RAW EXHAUST UDDS

Minimum Detection Limit

mg/mi wg/mi
Compound UDDS 5 x UDDS Raw Exhaust UDDS
Acrolein 0.1 a b
Halogenated Hydrocarbons
Allyl chloride 0.7 a 17
Benzyl chloride 0.8 0.2 2
Carbon tetrachloride 0.2 a 3
Chlorobenzene 0.2 a 3
1,3~Dichlorobenzene 0.8 0.2 2
1,4-Dichlorobenzene 0.8 0.2 2
1,2-Dichlorobenzene 0.8 0.2 2
Chloroform 0.2 3
Chlorophenols 0.8 0.2 2
Dichlorophenols 0.8 0.2 2
Trichlorophenols 0.8-4 0.2-1 2-10
Tetrachlorophenols 2-4 0.4-1 4-10
Pentachlorophenol 4 1 10
Chloroprene . 0.7 a 17
Ethylene dibromide 0.2 a 3
Ethylene dichloride 0.2 a 3
Hexachlorobenzene 0.8 0.2 37
Methyl bromide 0.2 a 3
Methyl chloroform 0.2 a 3
Methylene chloride 0.3 a 7
Perehloroethylene 0.2 a 3
Polychlorinated biphenyls 0.8-3.8 0.2-0.8 37-185
Monochlorobiphenyls 0.8 0.2 2
Dichlorobiphenyls 0.8 0.2 2
Trichlorobiphenyls 2 0.4 4
Tetrachlorobiphenyls 2 0.4 4
Pentachlorobiphenyls 2 0.6 6
Hexachlorobiphenyls 2 0.6 6
Octachlorobiphenyls 3 0.8 8
Nonachlorobiphenyis 3 0.8 8
Decachlorobiphenyls 4 1 10
Trichloroethyiene 0.2 a 3
Vinyl chloride 0.3 a 7
Vinylidene chloride 0.2 a 3
Hydrocarbons
Benzene 0.2 a 3
1,3-butadiene 0.5 a b
Styrene 0.2 a 3
Toluene 0.2 a 3
Xylenes 0.2 a 3



TABLE H-1 (CONT'D). MINIMUM DETECTION LIMITS FOR SCREENING TESTS CONDUCTED
OVER A UDDS, A 5 x UDDS, AND A RAW EXHAUST UDDS

Minimum Detection Limit

mg/mi ug/mi
Compound - UDDS 5x UDDS Raw Exhaust UDDS
Metals and Other Elements
Lead,
Strontium, 0.2-1.2 0.04-0.2 b
Molybdenum
All Other Metals 0.002-0.2 0.003-0.04 b
Nitrogen Compounds
Acrylonitrile 0.7 a 17
Nitrobenzene 0.8 0.2 37
Nitrosamines
N-nitrosodimethylamine 0.003 a b
N-nitrosodiethylamine 0.004 a b
N-nitrosodipropylamine 0.004 a b
N-nitrosodibutylamine 0.006 a b
N-nitrosopiperidine 0.004 a b
N-nitrosopyrrolidine 0.004 a b
n-Nitrosomorpholine 0.004 a b
Oxygenates
1,4-Dioxane 0.7 a 17
di-(2-Ethylhexylphthalate) 0.8 0.2 37
Ethylene oxide 0.7 a 17
Maleie anhydride 1.5 0.3 74
Propylene oxide 0.7 a 17
Phenol 0.1 a b
Cresols 0.1 a b
Radionuclides®
alpha 0.1 0.1 b
beta 4 3 b
gamma 20 12 b

8Impinger, bag, Tenax/Carbosieve, and Thermosorb/N traps not sampled on 5 x UDDS.
Not sampled in raw exhaust tests.
CMeasured in nanocuries/mi.
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APPENDIX I
MINIMUM DETECTION LIMITS FOR FINAL EMISSIONS TESTS, MG/MI



TABLE I-1. MINIMUM DETECTION LIMITS FOR FINAL EMISSIONS TESTS, MG/MI

FTP
4-Bag Cold
2-Bag UDDS +
UDDS 5x2-Bag 6-Bag Hot HFET NYCC
FIP UDDS UDDS? HFET 2xHFET 4xHFET NYCC 2xNYCC 4xNYCC
Aldehydes and Ketones 0.04 0.03 0.1
Formaldehyde
Acetaldehyde
Acrolein
Propionaldehyde
Acetone
Crotonaldehyde
Isobutyraldehyde/
Methylethylketone
Benzaldehyde
Hexanaldehyde
Halogenated Hydrocarbons
Chlorobenzene 0.02 0.01 0.08
Chloroform 0.01 <0.01 0.02
Ethylene dibromide 0.01 <0.01 0.04
Methyl bromide 0.02 0.01 0.08
Methyl chloroform 0.01 <0.01 0.02
Methylene chloride 0.02 0.01 0.06
Pentachlorophenol 0.03 0.3 2.3
Hydrocarbons
Benzene 0.1 0.04 0.4
1,3-Butadiene 0.5 0.2 13
Propylene oxide 0.6 0.2 2
Styrene 0.1 0.04 0.4
Toluene 0.1 0.04 0.4

Xylenes 0.1 0.04 0.4
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TABLE I-1 (CONT'D). MINIMUM DETECTION LIMITS FOR FINAL EMISSIONS TESTS, MG/MI

FTP
4-Bag Cold
2-Bag UDDS +
UDDS 5x2-Bag 6-Bag Hot HFET NYCC
FTP UDDS UDDS? HFET 2xHFET 4xHFET NYCC 2xNYCC 4xNYCC
Nitrosamines
N-nitrosodimethylamine ~ 0.003 0.0005 0.004
N-nitrosodiethylamine 0.004 0.0008 0.007
N-nitrosodipropylamine 0.004 0.0008 0.007
N-nitrosodibutylamine 0.006 0.001 0.009
N-nitrosopiperidine 0.004 , 0.0008 0.007
N-nitrosopyrrolidine 0.004 0.0008 0.007
N-nitrosomorpholine 0.004 0.0008 0.007
Phenols 0.06 0.05 : 0.4
Phenol
Salicylaldehyde
m- and p-Cresol
p-Ethylphenol,
2-Isopropylphenol,

2,3-Xylenol, 2-5-Xylenol,
and 2,4,6-Trimethylphenol
2-n-Propylphenol
2,3,5-Trimethylphenol
2,3,5,6-Tetramethylphenol

aWeighted for 2-UDDS and 3-UDDS segments.



APPENDIX ]

COLD-START AND HOT-START UDDS, AND FTP BENZENE, TOLUENE, XYLENES,
AND STYRENE EMISSIONS FROM A FORD TAURUS AND A TOYOTA CAMRY



AV

F

TABLE J-1. COLD-START AND HOT-START UDDS, AND FTP BENZENE, TOLUENE,
XYLENES, AND STYRENE EMISSIONS FROM A FORD TAURUS AND A TOYOTA CAMRY

Ford Taurus Emissions, mg/mi

First Sample Duplicate Sample
Cold- Hot- Cold- Hot-
Start Start FTP Start Start FTP
Benzene 40 12 24 27 13 19
Toluene 58 16 34 37 16 25
Xylenes 50 12 28 28 12 19
Styrene ND2 ND ND ND ND ND

Toyota Camry Emissions, mg/mi
First Sample
Cold- Hot-
Start Start FTP

Benzene 32 0.7 14
Toluene 40 1.8 18
Xylenes 45 2 21
Styrene 2.6 ND 1.1

8ND - Not detected. Less than the detection limit.
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APPENDIX K

ELAPSED TIME BETWEEN SAMPLING AND ANALYSIS OF 1,3-BUTADIENE
FOR A FORD TAURUS



TABLE K-1. ELAPSED TIME BETWEEN SAMPLING AND ANALYSIS OF
1,3-BUTADIENE FOR A FORD TAURUS

Elapsed Time, min. Elapsed Time, min
Bag FTP Test HFET NYCC
Cold-Start 1 24 1 —a —a
2 62 2 --a —a
Hot-Start 3 193 3 —b —b
4 b 4 _b _b
Hot-Start 5 b
8 b
Hot-Start 7 b
8 b
Forced-Cooled-
StartC 9 18
10 53

8Flapsed time inadvertently not measured.
b1,3-Butadiene not analyzed.

CForced-cooled-start - engine cooled with fans to an
oil temperature of 80-84° F.



APPENDIX L

ELAPSED TIME BETWEEN SAMPLING AND ANALYSIS OF 1,3-BUTADIENE
FOR A TOYOTA CAMRY



TABLE L-1. ELAPSED TIME BETWEEN SAMPLING AND ANALYSIS OF
1,3-BUTADIENE FOR A TOYOTA CAMRY

Elapsed Time, min. Elapsed Time, min
Bag FTP Test HFET NYCC
Cold-Start 1 64 1 19 17
2 101 2 34 36
Hot-Start 3 59 3 a a
4 a 4 a a
Hot-Start 5 a
6 a
Hot-Start 7 a
3 a
Forceced Cooled-
Startb 9 29
10 64

a1,3-Butadiene not analyzed.
Foreed-cooled-start - engine cooled with fans to an oil
temperature of 80-840 F.
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APPENDIX M
1,3-BUTADIENE EMISSIONS RESULTS FROM A FORD TAURUS AND A TOYOTA CAMRY



N

TABLE M-1. 1,3-BUTADIENE EMISSION RESULTS FOR EACH FTP SEGMENT ON A FORD TAURUS

Emissions, mg/mi except as noted

Cold-Start Hot-Start
Bag 1 Bag 2 Bag 3
Testl  Test 2 Avg. Test 1 Test 2 Avg, Test 1 Test 2 Avg.
Total Hydrocarbons 970 840 905 60 60 60 300 360 330
1,3-Butadiene 3.79 3.83 3.81 ND& ND ND TraceP Trace Trace
1,3-Butadiene Detection Limit 0.4 _ 0.6 0.4
1,3-Butadiene as a Percent of
Total Hydrocarbons 0.39 0.46 0.43 0 0 0 0 0 0
Emissions, mg/mi,
except as noted
Bag 1 Bag 2
Forced Forced
Cool Cool
Total Hydrocarbons 780 60
1,3-Butadiene 3.09 ND
1,3-Butadiene Detection Limit 0.4 0.4
1,3-Butadiene as a Percent of
Total Hydroearbons 0.40 0

8ND - None detected. Less than the detection limit.
DTrace - Detected but not quantifiable above the detection limit.



tid

TABLE M-2. 1,3-BUTADIENE EMISSION RESULTS FOR EACH FTP SEGMENT ON A TOYOTA CAMRY

Emissions, mg/mi except as noted

Cold-Start Hot-Start
Bag 1 Bag 2 Bag 3
Test1  Test 2 Avg. Test 1 Test 2 Avg. Test 1 Test 2 Avg.
Total Hydrocarbons 830 800 815 10 20 15 60 50 55
1,3-Butadiene 4.75 4.18 4.47 ND& ND ND ND ND ND
1,3-Butadiene Detection Limit 0.4 0.6 0.4
1,3-Butadiene as a Percent of '
Total Hydrocarbons 0.57 0.52 0.55 0 0 0 0 0 0

Emissions, mg/mi,
except as noted

Bag 2

Bag 1

Forced
Cool
Total Hydrocarbons 600
1,3-Butadiene 3.84
1,3-Butadiene Detection Limit 0.4

1,3-Butadiene as a Percent of

Total Hydrocarbons 0.64

aND - None detected. Less than the detection limit.

Forced
Cool



APPENDIX N

COLD-START UDDS, HOT-START UDDS, FTP, HFET, AND NYCC C;, COMPOUNDS AND
TOTAL HYDROCARBON EMISSIONS FROM THE FINAL EMISSIONS TESTS OF
A FORD TAURUS



TABLE N-1. COLD-START UDDS, HOT-START UDDS, FTP, HFET, AND NYCC C4 COMPOUNDS
AND TOTAL HYDROCARBON EMISSIONS FROM THE FINAL EMISSIONS
TESTS OF A FORD TAURUS

C4 and Total Hydrocarbon Emissons, mg/mi

Cold-Start Hot-Start Average

Test 1 Test 2 Avg, Test 1 Test 2 Avg. FTP
Total Hydrocarbons 501 437 469 173 200 187 310
1,3 Butadiene 1.82 1.84 1.83 NDa ND ND 0.78
Butane 7.50 6.85 7.18 5.62 5.80 5.71 6.35
Isobutane 2.84 1.86 2.35 2.30 1.80 2.05 2.15
1-Butene 2.00 1.93 1.97 0.94 1.37 1.16 1.50
Isobutylene 2.42 2.15 2.29 0.64 0.90 0.77 1.40
cis-2-Butene 0.83 0.71 0.77 0.71 0.96 0.84 0.81
trans-2-Butene 1.06 0.96 1.01 0.54 0.73 0.64 0.80

C4 and Total Hydrocarbon Emissons, mg/mi
HFET NYCC
Test 1 Test 2 Avg. Test 1 Test 2 Avg.

Total Hydrocarbons 60 70 65 1060 1070 1065
1,3 Butadiene . Traceb Trace Trace Trace Trace Trace
Butane 1.4 3.6 2.5 56.5 47.6 52.1
Isobutane 0.68 0.96 0.82 24.3 18.7 21.5
1-Butene 0.26 0.26 0.26 3.2 7.7 5.5
Isobutylene 0.20 0.20 0.20 4.9 5.4 5.2
cis-2-Butene Trace Trace Trace 2.2 6.3 4.3
trans-2-Butene Trace Trace  Trace 2.7 3.2 3.0

&ND - None detected. Less than the detection limit.
DTrace - Detected but not quantifiable above the detection limit.



APPENDIX O

COLD-START UDDS, HOT-START UDDS, FTP, HFET, AND NYCC C; COMPOUNDS AND
TOTAL HYDROCARBON EMISSIONS FROM THE FINAL EMISSIONS TESTS OF
A TOYOTA CAMRY



TABLE O-1. COLD-START UDDS, HOT-START UDDS, FTP, HFET, AND NYCC C4 COMPOUNDS
AND TOTAL HYDROCARBON EMISSIONS FROM THE FINAL EMISSIONS
TESTS OF A TOYOTA CAMRY

Ca and Total Hydrocarbon Emissons, mg/mi

Cold-Start Hot-Start Average

Test 1 Test 2 Avg. Test 1 Test 2 Avg. FTP
Total Hydrocarbons 401 396 399 33 29 31 190
1,3 Butadiene 2.28 2.01 2.15 ND& ND ND 0.93
Butane 4.39 4,92 4.66 0.12 0.72 0.41 2.25
Isobutane 1.75 1.48 1.62 0.34 0.12 0.23 0.83
1-Butene 2.83 2.15 2.49 ND ND ND 1.06
Isobutylene 2.12 1.78 1.96 ND ND ND 0.84
cis-2-Butene 1.54 0.84 1.19 ND ND ND 0.51
trans-2-Butene 1.07 0.84 0.96 ND ND ND 0.42

C4 and Total Hydrocarbon Emissons, mg/mi
HFET NYCC
Test 1 Test 2 Avg. Test 1 Test 2 Avg.

Total Hydrocarbons 20 20 20 250 270 260
1,3 Butadiene ND ND ND ND ND ND
Butane » ‘ 0.28 0.28 0.28 5.9 5.4 5.7
Isobutane ND ND ND 4.1 2.7 3.4
1-Butene ND ND ND  TraceP 0.90 0.45
Isobutylene ND Trace ND Trace 1.3 0.65
cis-2-Butene ND Trace ND Trace ND ND
trans-2-Butene ND ND ND Trace ND ND

AND - None Detected. Less than the detection limit.
BTrace - Detected but not quantifiable above the detection limit.



APPENDIX P

HALOGENATED HYDROCARBON EMISSIONS FROM A FORD TAURUS AND A
TOYOTA CAMRY OPERATED OVER THE FTP



TABLE P-1. HALOGENATED HYDROCARBON EMISSIONS FROM A FORD TAURUS
AND A TOYOTA CAMRY OPERATED OVER THE FTP

Emissions, mg/mi

Cold- Hot-
Vehicle Compound Start Start FTP
Ford Taurus Chloroform NDa 0.16 0.09
Toyota Camry Methyl chloroform 0.13 ND 0.06

8ND - None detected. Less than the detection limit.



APPENDIX Q

FINAL EMISSIONS TEST RESULTS OF ALDEHYDES AND KETONES FROM
COLD-START UDDS, HOT-START UDDS, FTP, HFET, AND NYCC TESTS
ON A FORD TAURUS AND A TOYOTA CAMRY



TABLE Q-1. FINAL EMISSIONS TEST RESULTS OF ALDEHYDES AND KETONES
FROM COLD-START UDDS, HOT-START UDDS, FTP, HFET, AND NYCC TESTS
ON A FORD TAURUS AND A TOYOTA CAMRY

Ford Taurus
. Emission Rate, mg/mi
Cold- Hot-
Start Start FTP2 HFET NYCC

Aldehydes and

Ketones
Formaldehyde 3.72 0.87 2.10 0.42 1.50
Acetaldehyde 2.02 0.37 1.08 0.27 1.84
Acrolein 0.93 NDP 0.40 ND  0.11
Acetone 0.46 ND 0.20 ND ND
Propionaldehyde 0.33 ND 0.14 0.03 ND
Crotonaldehyde 0.45 ND 0.19 ND ND
Isobutyraldehyde/

methylethylketone 0.29 ND 0.12 ND ND
Benzaldehyde ND ND ND ND 0.55
Hexanaldehyde ND ND ND ND ND

8Composite - 0.43 x cold-start emissions + 0.57 x hot-start emissions.
DND - None detected. Less than the detection limit.

Toyota Camry
Emission Rate, mg/mi
Cold- Hot-
Start Start FTP& HFET NYCC

Aldehydes and

Ketones
Formaldehyde 2.70 0.07 1.20  TraceP 0.44
Acetaldehyde 1.63 0.07 0.74 Trace 0.33
Acrolein 0.60 ND¢ 0.26 ND ND
Acetone ND ND ND ND ND
Propionaldehyde 0.40 ND 0.17 ND ND
Crotonaldehyde 0.16 ND 0.07 ND ND
Isobutyraldehyde/

methylethylketone 0.16 ND 0.07 ND ND
Benzaldehyde 0.75 ND 0.32 ND ND
Hexanaldehyde ND ND ND ND ND

8Composite - 0.43 x cold-start emissions + 0.57 x hot-start emissions.
Trace - Detected but not quantifiable above the detection limit.
CND - None detected. Less than the detection limit.



APPENDIX R

FTP TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM THE
FINAL EMISSIONS TESTS OF A FORD TAURUS AND TOYOTA CAMRY



TABLE R-1. FTP TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM THE
FINAL EMISSIONS TESTS OF A FORD TAURUS AND A TOYOTA CAMRY

Sodium
Magnesium
Aluminum
Silicon
Phosphorus
Sulfur
Chlorine
Potassium
Calecium
Titanium
Vanadium
Chromium
Manganese
Iron
Cobalt
Nickel
Copper
Zine
Arsenic
Selenium
Bromine
Strontium
Molybdenum
Cadmium
Tin
Antimony
Cesium
Barium
Platinum
Mereury
Lead

Metal and Elemental Emissions, ug/mi

Ford Taurus

Toyota Camry

Final Emissions

Final Emissions

8ND - None detected. Less than detection limit.
PTrace - Element was detected but was not quantifiable above the detection limit.

Final Test Test Detection
Emissions Test Filter No. 1 Filter No. 2 Limit, pg/mi
ND2 ND ND 21
9 Traceb 3 0.7
37 16 19 0.9
21 16 13 1.8
13 3 3 0.7
49 13 13 1.7
14 4 5 0.7
4 3 4 0.5
49 25 32 1.0
Trace ND Trace 1.3
ND ND ND 6.1

Trace 38 Trace 13
ND ND ND 9.4
9 270 300 8.7
ND ND ND 8.2
ND ND ND 8.3
ND ND ND 9.1
ND ND ND 9.9
ND ND ND 14
ND ND ND i7
ND ND ND 26
ND ND ND 78
ND ND ND 228
ND ND ND 0.9
ND ND ND 5.7
ND ND ND 2.6
ND ND ND 3.7
ND ND ND 4.0
ND ND ND 35
ND ND ND 37
ND ND ND 117



APPENDIX S

HFET AND NYCC TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM
FINAL EMISSIONS TESTS OF A FORD TAURUS



TABLE S-1. HFET AND NYCC TRACE METAL AND OTHER ELEMENTAL EMISSIONS
FROM FINAL EMISSIONS TESTS OF A FORD TAURUS

HFET Emissions, NYCC Emissions,

g/mi pg/mi

HFET HFET HFET NYCC NYCC NYCC

Filter  Filter Detection Filter Filter Detection

No. 1 No. 2 Limit, pg/mi No. 1 No. 2 Limit, pug/mi
Sodium NDa ND 19 ND ND 168
Magnesium 10 9 0.6 TraceP  Trace 5.6
Aluminum 29 18 0.8 21 34 6.9
Silicon 13 7 1.7 Trace Trace 15
Phosphorus 13 11 0.6 ND 19 5.4
Sulfur 31 28 1.6 50 49 14
Chlorine 8 5 0.7 Trace ND 6.0
Potassium 3 2 0.5 Trace Trace 4.1
Caleium 21 16 0.8 52 66 7.5
Titanium Trace  Trace 1.1 Trace Trace 10
Vanadium ND ND 5.6 ND ND 4.9
Chromium Trace  Trace 12 Trace Trace 106
Manganese ND ND 8.4 Trace Trace 76
Iron 460 330 8.0 250 370 71
Cobalt ND ND 7.4 ND ND 67
Nickel ND ND 7.7 ND ND 69
Copper ND ND 8.4 ND ND 76
Zine Trace Trace 8.9 Trace ND 80
Arsenic ND ND i3 ND ND 119
Selenium ND ND 16 ND ND 143
Bromine ND ND 24 ND ND 208
Strontium ND ND 73 ND ND 639
Molybdenum ND ND 211 ND ND 1860
Cadmium ND ND 0.8 ND ND 6.7
Tin ND ND 4.9 ND ND 45
Antimony ND ND 2.3 ND ND 21
Cesium ND ND 3.3 ND ND 31
Barium Trace ND 3.6 ND ND 32
Platinum ND Trace 32 ND ND 292
Merecury ND ND 34 ND ND 311
Lead ND ND 108 ND ND 953

8ND - None detected. Less than the detection limit.
DTrace - Element was detected but was not quantifiable above the detection limit.
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APPENDIX T

HFET AND NYCC TRACE METAL AND OTHER ELEMENTAL EMISSIONS FROM
FINAL EMISSIONS TESTS OF A TOYOTA CAMRY



TABLE T-1. HFET AND NYCC TRACE METAL AND OTHER ELEMENTAL EMISSIONS
FROM FINAL EMISSIONS TESTS OF A TOYOTA CAMRY

HFET Emissions, NYCC Emissions,
g/mi pg/mi
HFET HFET HFET NYCC NYCC NYCC
Filter Filter Detection Fiiter Filter Detection
No. 1 No. 2 Limit, tg/mi No. 1 No. 2 Limit, pg/mi

Sodium NDa ND 19 ND ND 168
Magnesium  TraceP Trace 0.6 ND ND 5.6
Aluminum 9 9 0.8 Trace Trace 6.9
Silicon 6 7 1.7 Trace ND 14.9
Phosphorus 3 3 0.6 ND ND 5.4
Sulfur 8 8 1.6 Trace ND 14
Chlorine 3 Trace 0.7 ND ND 6.0
Potassium 2 Trace 0.5 Trace ND 4.1
Caleium 18 16 0.8 66 56 7.5
Titanium Trace  Trace 1.1 ND Trace 10
Vanadium ND ND 5.6 ND ND 4.9
Chromium Trace Trace 12 Trace ND 106
Manganese Trace ND 8.4 ND ND 76
Iron 150 110 8.0 Trace 360 71
Cobalt ND ND. 7.4 ND ND 67
Nickel ND ND 7.7 ND ND 69
Copper ND ND 8.4 ND ND 76
Zine ND ND 8.9 ND ND 80
Arsenic ND ND 13 ND ND 119
Selenium ND ND 16 ND ND 143
Bromine ND ND 24 ND Trace 208
Strontium ND ND 73 ND ND 639
Molybdenum ND ND 212 ND Trace 1860
Cadmium ND ND 0.8 ND ND 7
Tin Trace ND 4.9 ND ND 45
Antimony ND ND 2.3 ND ND 21
Cesium ND ND 3.3 ND ND 30
Barium ND ND 3.6 ND ND 32
Platinum ND ND 32 ND ND 292
Mercury ND ND 34 ND ND 311
Lead ND ND 108 ND ND 953

8ND - None detected. Less than the detection limit.
DTrace - Element was detected but was not quantifiable above the detection limit.
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