APPENDIX M

1990 TOYOTA CELICA
VEHICLE EMISSION RESULTS



SOUTHWESY RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-0E-@1 RUN 1
VEHICLE MODEL 5@ TOYOTA CELICA
ENGINE 2.2 L(134. CID) L-4
TRANSMISSION A4

BAROMETER 743.46 MM HG(29.27 IN HR)
RELATIVE HUMIDITY 58, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H2O(IN. He0)
BLOWER INLET P MM. H2O(IN. H2D)
BLOWER INLET TEMP, DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. Cl, METRES(SCF)

FTP

THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CD BCKGRD METER/RANGE/PPM
COZ SAMPLE METER/RANGE/PCT
CD2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PrM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
C02  GRAMS/MI

NOX  GRAMS/MI

FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE I

SCF, DRY

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

OMPOSITE RESULTS
TEST NUMBER C-0e-01
BAROMETER MM HG 743.5
HUMIDITY G/K6  10.7

TEMPERATURE DEG C  23.3

PROJECT 08-1815-001

VEKICLE NO.92
DATE  4/19/

9

BAG CART N0, 2 / CVS NO. 2

DYND NO.

DRY BULB TEMP. 23.3 DEG C(74.@ DEG F)

3

ABS. HUMIDITY 10,7 GM/KG

~ VEHICLE EMISSIONS RESULTS - RS RECD BASELINE

TEST WEIGHT 1361, KG( 30@@. LBS)

ACTUAL ROAD LOAD 4.3 KM( 5.7 HP)
BASOLINE EM-995-F
ODOMETER  145. KM({  9@. MILES)

NOX HUMIDITY CORRECTION FACTOR 1.00

1A 1B 2 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT

8-140 SEC 148-5085 SEC
774.7 (30,9) 787.4 (31.9) 787.4 (31.0) 774.7 (38.3)
774.7 (38.3) 787.4 (31,0 787.4 (31.0) 774.7 (38.9)

43.3 {110.0) 41.7 (107.9) 42.0 (104.9) 41.7 (107.Q)

11284, 29¢2. 69276. 40314,

2l.0 ( 742.) 94,9 ( 1923.) 129.3 ( 4573.) 73.3 ( 2658.)
%7/ 31 9. el 12 1.4/ 2/ 1, 1.5 2/ 1L
L.e/ 3/ 12 i1/ 2/ 1L 1o/ e/ 11, 10.3/ 2/ 1@,
71.8/ 14/ 349, 1.8/ 12/ 1, c.b/ 12/ 2. &b/ 12/ e
0/ 14/ Q. 97 12/ L B9/ 127 8, 4/ 12/ Q.
89.4/ 14/ ,8528 97.6/ 14/1.0751 71,9/ 14/ .0220 89.3/ 14/ ,8304
12.9/ 14/ 8434 12,9/ 14/ .0434 12.8/ 14/ .8430 1.7/ 14/ 0426
9.7 1/ 15.9 12.8/ 1/ 3.3 AL Y VAN 20/ 1/ 13
N7 VAR | -7 VA TR VAN BT VA

14,97 12. 45 21.50 15.73
86. L. L. 2.
328, 2. 2. 2.
.8123 1.8332 2818 .8185
14,9 3.3 b 1.2
1.04 .8 .87 .87
a.81 .81 .30 .18
312. 4 1032.1 1377.6 1116.9
.60 . 34 6 .18
1,55 .82 .82 .82
12, 81 .00 .88 'S
468.3 35%.9 360.3 317.7
.89 .2 .84 85
18.92 23.19 24, 84 24.60 26,088 27.90
141, 365. 866, 384,
67 3.56 .89 3.82 1.34 3.3
973 72 97 975 975 973
.923( .906) J947( .929)
.3 . 2e4.8/ .88

3-BA6

CARBON DIOXIDE 6/M1 352.3

FUEL ECONOMY nG 29, 14

HYDROCARBONS (THC) G6/M1 .08

CARBON MONOXIDE G/MI .02

OXIDES OF NITROGEN G/MI .89



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-An-02 RN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L{134. CID) L-4
TRANSMISSION R4

BAROMETER 729. 14 MM HG(29.1@ IN HB)
RELATIVE HUMIDITY 39. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM, H2O(IN. Hed)
BLOWER INLET P MM, HED(IN. HeQ)
BLOWER INLET TEMP. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PRM
CO SAMPLE METER/RANGE/PEM
CO BCKGRD METER/RANGE/PPM
{02 SAMPLE METER/RANGE/PCT
{02 BCKGRD METER/RANGE/PCT
NDX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATICN PPM

THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
0 GRAMS/MI
COZ GRAMS/MI
NDY  GRAMS/MI
FUEL ECONCHY IN MPG
RUN TIME SECONDS
MERSURED DISTANCE  MI
SCF, DRY
DFC, WET (DRY)
TOT VOL (SCM) / SAM BLR (SCM)

COMPOSITE RESULTS
TEST NUMBER C-Arn-82
BAROMETER MM HG T739.1
HUMIDITY G/ME 117
TEMPERATURE DEG C 24.4

- VEHICLE EMISSIONS RESULTS -
PROJECT 88-1815-081

VEHICLE NC.92

DATE  5/18/%@

BAG CART NO. 2 / CVS NO. ¢
DYNQ NO. 3

DRY BULB TEMP. 24.4 UES C(76.@ DEE F)
ABS. HUMIDITY 11.7 GM/KG

TEST WEIGHT 13b1. KG( 3@@@. LBS)
ACTURL ROAD LOAD 4.3 KW( 3.7 HP)
BASOLINE EM-993-F

ODOMETER  179. KM( 111, WILES)

NOX HUMIDITY CORRECTION FACTOR 1.@3

1R 1B 2 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT

8-148 SEC 14¢-505 SeC

762.@ (39.0) 764.5 (38.1) 77,1 (38.2) 774.7 (38.9)

760.0 (32.9) 762.9 (38.9) 764.5 {38.1) 4.7 (3.5

£3.3 (110.9) 42.8 (189.9) 41,1 (186.9) 40,6 (183.9)

11198, 29232, 59583, 48442,

20.7 ( 73 S4.2 ( 1914.) 129.3 ( 43b4.) 75,2 { 26540
42,4/ 2/ & 14,8/ 2/ 14 13.4/ 2/ 13 13.9/ 2/ 1A
13,7/ 2/ 14 13.5/ 2/ 1a 13.5/ 2/ 1. 12,9/ 2/ 13
80,5/ 12/ 8e. 1.9/ 12/ & 1.9/ 12/ =& 1.7/ 12/ 2
1.6/ 12/ 2. 1.3/ 12/ L ./ 12/ L 1.8/ 12/ L
92.1/ 14/ .91%3 6i.4/ 1/1.1280 79.7/ 14/ (633D 98.1/ 14/ .86%5
12,8/ 14/ 0430 2.4/ 1/ 8423 12.6/ 14/ .8422 12.6/ 14/ 0422
43,8/ 2/ 43.8 el 1/ 4.4 2.8/ 1/ .5 8.6/ 1/ 2.2

Y AT AN T VS | 8/ 17 .9 =TS VA

14.39 11,8 20, 46 19,38
29, 2 1. 2.
76. 1. 1. 1.
8793 1.88%2 6133 .8388
43,3 4.3 .3 2.2
.39 .85 . B4 .88
1.83 B4 A3 .86
333.8 1881.1 1431.4 1142, 3
1.78 bb W13 .3
.93 % .0l .8
2.78 .81 83 .82
5ea.2 376.9 381.5 302.9
2.69 .16 .84 .88
17,35 22. 89 23,52 23.21 25. 08 27.46
149, 363. 869, 6.
.6 3.93 2.87 3.8 7.34 3.34
N7 971 970 973 974 973
.928( .902) .943( .927)
74,9/ .0D 204.4/ .82

3-BRG

CARBON DIOXIDE 6/41 369.6

FUEL ECONOMY MPG 24,83

HYDROCARBONS (THC) G/MI . B4

CARBON MONDXIDE G/MI .13

OXIDES OF NITROGEN 6/MI 47



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-VRH-83 RUN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L(134, CID) L-4
TRANSMISSION Ré4

BAROMETER 738. 12 MM HG(29.06 IN HB)
RELATIVE HUMIDITY 59, PCT
BAG RESULTS

BRG NUMBER

DESCRIPTION

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

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPH
THC BCKGRD METER/RANGE/PPM
CD SRMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/FCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FRCTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

{02 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MRSS GRAMS

THC GRAMS/MI
€O GRAMS/MI
CO2  GRAMS/MI
NOX GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)
TOT YOL (SCM) / SAM BLR (5CM)

MPOSITE RESULTS
TEST NUMBER C-VAH-03
BAROMETER MM HG 738.1
HUMIDITY b/K6  1l.2
TEMPERATURE DEG C 23.9

FTp

- VEHIELE EMISSIONS RESULTS -

PROJECT @8-1815-001

VERICLE NG.92
DATE  6/26/

90

BAG CART ND. 2 / CVS NO, 2

DYNO NO.

DRY BULB TEMP. 23.9 DEG C(75.8 DEG F)

3

ABS. HUMIDITY 11.2 GM/KG

TEST WEIGHT 1361. KG( 3@@d. LBS)
ACTUAL ROAD LOAD 4.3 KW( 5.7 HP)
GRSOLINE EM-1026-F

ODOMETER 219, KM( 136, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.@2

1A 1B c 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT

0-140 SEC 148-585 SEC

774.7 (30.5) 774.7 (30.5) 7747 (30.5) 774.7 (30.3)

774.7 (30.3) 774,7 (38,5) TT4.7 (38.5) 774,7 (38.5)

42.8 {109.0) 42,8 (10%.@) 41,7 (107.0) 41.7 (107.9)

11244, 9207, 69225, 40331,

20.8 ( 734.) 54,9 ( 1986.) 128.2 ( 4327.) 73,1 ( 2651.)
36.8/ 2/ 36, 18.8/ 2/ 18. 13.9/ 2/ 1A 9.3/ 2/ 19,
4.1/ 2/ 14, 1.1/ 2/ 14, 13,9/ 2/ 4. - 159/ 2/ 15,
9.3/ 18/ 95 14,3/ 12/ T4, 2.7/ 12/ 3 49/ 12/ 5
1.4/ 12/ L L1/ 1 L 8/ 12/ L 0/ 12/ @
92.7/ 14/ 9349 63.1/ 1/1.1598 80.8/ 14/ .6735 91.7/ 14/ .9091
12.6/ 14/ 0422 a6/ 1/ .8439 12,6/ 14/ @422 12.2/ 14/ .0407
46.9/ 2/ 4.9 19,6/ 1/ 5.8 1.8/ 1/ .5 9.8/ 1/ &3

3120 .3 L 1.3 0001 .2 Lo 1/ .3

14,20 11.47 19.85 14,78
23 3 L. 3
3. 78, 2. %
8957 11179 6334 8712
46.6 47 3 2.3
.27 .16 .85 .23
1,85 539 .27 .39
340.8 11es.1 1486.5 1197.4
1.88 .20 .87 . 34
41 .85 .01 .0
1.87 1.50 .87 A1
309.9 377.4 360.0 331.3
.82 A7 .o .0
17.25 21.9@ 23. 34 23.33 ch. 83 26. 74
148, 365. 868, 506,
.67 3.60 2.93 3.91 1.33 3.61
72 971 .570 975 974 973
L917( . 900) +943( ,925)
74,8/ .00 203.3/ .00

3-BAG

CARBON DIOXIDE G/MI 3.2

FUEL ECONOMY MPG 23. 89

HYDROCARBONS (THC) G/MI 05

CARBON MONDXIDE G/MI .39

OXIDES OF NITROGEN G/MI 17

M-3



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-vH-@4 RUN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L(134. CID) L-4
TRANSMISSION A4

BAROMETER 737.36 MM HG(29.@3 IN HB)
RELATIVE HUMIDITY 47. PCT
BAG RESULTS

BRG NUMBER

DESCRIPTION

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

TOT FLOW STD. CU. METRES{(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PFM
CD SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
COZ SAMPLE METER/RANGE/FCT
{02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPH
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

COz CONCENTRATION PCT

NOX CONCENTRATION FPM

THC MASS GRAMS

CO MPSS CRAMS

£O2 MASS GRAMS

NOX MWRSS GRAMS

THC GRAMS/MI
0 GRAMS/MI
C02  GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOHY IN MPG
RUN TINE SECONDS
WEASURED DISTANCE  MI
SCF, DRY
DFC, WET (DRY)
TOT VOL (SCM) / SAM BLR (SCM)

COMPOSITE RESULTS
T25T NUMBER C-VH-94
BAROMETER MM HG 737.4
HUMIDITY B/KG 8.3
TEMPERATURE DEG L 22.8

F1p

- VEHICLE EMISSIONS RESULTS -

PROJECT 98-1815-881

VEHICLE NO.92

DATE  6/27/98
BAS CART M. 2 / CVS ND. &

DYNQ NO.

DRY BULB TEMP. 22.8 DEG C{73.8 DEG F)

3

ABS, HUMIDITY 8.3 GM/KG

1A 1B
COLD TRANSIENT COLD TRANSIENT
8-14@ SEC 148-585 SEC
77%.7 {30.3) 774.7 (38.5)
774.7 (30.3) 774.7 (30.3)
43,3 {110.9) 42,2 {188.9)
11247, 29270,
2.7 ( 733.) .1 (1510.)
18.7/ 3/ 197, 1.4 2/ 1L
L1 3 1L 9.6/ 2/ S
§1.3/ 14/ ces. 44/ 12/ &
2/ 18 L 0/ 12/ B
58.3/ 1/ .9285 b2.6/  1/1.1304
2.2/ 1/ .0388 2.3/ 1/ .9406
YAV T AT 2.6/ 1 31
4/ 2/ L4 YA VA
14.08 11,63
97, 3.
cal. 4,
.BBAS 1.1134
37.3 3.6
1.15 .28
4.8 W25
336,09 1182.8
2.1 .4
1.72 .23
1.24 .89
501.9 377.4
3. 14 .18
17.12 21.96 23.48
149, 3635,
.67 3.59 2,52
976 975 974
L9180 .984)
74,8/ .08

TEST WEIGHT

ACTURL ROAD LOAD
BASOLINE EM-1@26-F
253. KM(

ODOMETER

1361. KG{ 30@8. LBS)

£.3 KWl 5.7 HP)

197, MILES)

NOY HUMIDITY CORRECTION FACTOR .53

CARBON DIDXIDE G/MI
FUEL ECONOMY PG
HYDROCARBONS (THC) G/MI
CARBON MONDXIDE B/MI
OXIDES OF NITROGEN G/MI

2 3
STABILIZED HOT TRANSIENT
774,7 (30.3) 774.7 (38.3)
774.7 (30.3) 74,7 (38.3)
41,7 (187.9) 42,2 (1088.0)
69463, 49520,
128.35 ( 4538.) 74,9 { 2b44.)
9.8/ o/ 9% 6.8/ 2/ 1L
1e.e/ 2/ 14. 9.6/ 2/ 9%
Q121 7.9/ 12/ &
B2/ 8 .8/ 12/ e
768.4/ 14/ (6386 91,6/ 14/ .9866
11,9/ 14/ .839%5 12.9/ 14/ .83%99
R VA VA 17.8/ 1/ 4%
L2/ T VA
cl.ag 14,74
e 8.
2. 1.
. 5929 8694
.8 4.6
. 0@ . 34
.00 bk
1395.2 1192.9@
.15 .60
.08 .89
.8 .18
338.8 -328.3
.85 A7
24.72 3.7 26.87
867. 306.
3.89% .51 3.68
970 .578 .977
.9450 .931)
203.4/ .00
3-BA6
339.3
24,68
. 1@
. 34
.22



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-AH-@5 RUN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L(134 CID) L-4
TRANSMISSION A4

BAROMETER 739. 14 MM HG(29. {@ IN HB)
RELATIVE HUMIDITY 48, PCT
BAG RESULTS

BRG NUMBER

DESCRIPTION

BLOWER DIF P MM. H20(IN, H20)
BLOWER INLET P MM. H2O(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/PREM
CO BCKBRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NGX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

CO CONCENTRATION PPM

£02 CONCENTRATION PCT

NDX CONCENTRATION PRM

THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CO0  GRAMS/MI
C02 GRAMS/MI
NDX  GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
5CF, DRY

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

COMPOSITE RESULTS
TEST NUMBER C-AH-85
BAROMETER MM HG 739.1
HUMIDITY G/HB 9.1
TEMPERATURE DEG C  23.9

- VEHICLE EMISSIONS RESULTS -
PROJECT @8-1815-081

VEHICLE NO.92

DATE  5/29/90

BAG CART NO. 2 / CVS NO. 2
DYND NO. 3

DRY BULB TEMP., 23.9 DEG C(75.8 DEG F)
ABS, HUMIDITY 9.1 GM/KG

TEST WEIGHT 1361, KG{ 300@. LBS)
ACTUAL ROAD LOAD

BASOLINE  EM-995-F
312, HM(

ODOMETER

4.3 KWl 3.7 HP)

194, MILES)

NOX HUMIDITY CORRECTION FACTOR .95

M-5

1A 1B 2 3
COLD TRANSIENT - COLD TRANSIENT STABILIZED HOT TRANSIENT
0-140 SEC 140-505 SEC
769.6 (30.3) 767.1 (30.2) 772.2 (30.4) 769.6 (30.3)
762,09 (30.0) 762.0 (30.9) 762.9 (30.0) 762,08 (30.0)
42,2 (108.9) 4.7 (197.9) 40.6 (105.0) 41.1 (106.0)
11235, 9204, 69437, 4443,
20.9 ( 736.) 54.3 ( 1916.) 129.3 ( 4565.) 75.2 ( 2656.)
1.1/ 3/ 171 1.1/ 2 1. 9.1/ 2/ . 16,8/ 2/ 17.
L1/ 3 1L 9.7/ 2/ 18 %7/ 2/ 10. %4/ 2/ 9.
90,4/ 14/ 448, a1/ 12 3. 2.0/ 12/ 2 8.5/ 12/ 8.
21, R7ARTTEN b/ 120 1. 412 e
2.1/ 14/.9193 837/ ULATIL 8.1/ 14/ 6979 92.4/ 14/ 9271
1.7/ 14/ .0388 2.1/ 1/.e370 11,7/ 14/ .0388 118/ 14/ .0391
38.9/ 2/ 38.9 bb/ 1/ 1.7 2.5/ 1/ .1 1.0/ 1/ 2.8
2 2 .0 TNV VAV N VARV
13.68 11,43 19,17 14,42
168. 2, 2. 8.
432, 2, 1 B,
8834 1.1373 L6611 8907
38.9 1.7 7 2.8
1,93 .07 .00 .35
10,49 14 .20 b6
331.3 o 1130.0 15647 1226.6
1.47 .16 .15 .39
2.88 .02 .00 .10
15.64 .05 .05 .18
503. @ 399, 4 407, 4 43,4
2.20 .9 .04 W1
1652  2L21 2T 2L.76 2353  25.78
140. 364, 868, 505.
.67 3.56 2,89 3.84 7.4 3.57
.976 .974 974 .978 .977 976
L916( .902) L9420 ,927)
5.1/ .00 204.5/ .09
3-BAG
CARBON DIOXIDE B/MI 39,7
FUEL ECONOMY MPG 22,65
HYDROCARBONS (THC)  6/MI 14
CARBON MONOXIDE  G/MI .69
OXIDES OF NITROGEN G/MI 15



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-RH-06 RN 1
VEHICLE MODEL 9@ TOYGTAR CELICA
ENGINE 2.2 L(134. CID) L-4
TRANSMISSIN R4

BAROMETER 743.4b MM HG(29.27 IN HB)
RELATIVE HUMIDITY 61. PCT
BAG RESULTS

BAG NUMBER

CESCRIFTION

BLOWER DIF & MM, HZO(IN, H20)
BLOWER INLET P MM. H2O(IN, H20)
BLOWER INLET TEMF. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PRM
THC BCKGRD METER/RANGE/PPM
CC SAMPLE METER/RANGE/PFM
CO BCKGRD METER/RANGE/PPM
CO2 SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PRM

CC CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MRSS GRAMS

€0 MASS GRAMS

CO2 MASS GRAMS

NGX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
C02 GRAMS/MI
NOX GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)
TGT VOL (SCM) / SAM BLR (SCH)

COMRGSITE RESULTS
TEST NUMBER C-AR-06

BAROMETER MM HG 743.5
HUMIDITY 6/HE 1.4
TEMPERATURE DEG C 22.2

- VEHICLE EMISSIONS RESULTS -
PROJECT 88-1815-081

VEHICLE NO.%2

DATE  6/308/%0

BAG CART NO. 2 / EVS NO. ¢
DYNO WO, 3

DRY BULB TEMP. 22.2 DEG C(72.8 DEG F)
ABS. HLMIDITY 10.4 GM/KG

1R 1B
COLD TRANSIENT COLD TRANSIENT
@-140 SEC 149-385 SEC
769.6 (38.3) 774.7 (30.3)
762.8 (30.0) 769.6 (38.3)
42.2 (108.8) 41,1 (106.9)
11227, 29224,
2i.0 { T74l.) S4.7 ( 1538.)
0002 5. 2.2/ 2/ 1&
S 2 12 13.27 2/ 13
1.6/ 137 146, Sh.2/ 12/ 33
A4 130 1 g0 1L

92.7/ 14/ .9349 63.4/ 1/1.1634
12.4/ 14/ .8413 2.4/ 17 .8ac3
54,9/ 2/ 449 5.3 U 8.8

TEST WEIGHT 1361. KG( 3@ee. LBS)

ACTUAL ROAD LOAD 4.3 HKW( 5.7 HP)
BASOLINE EM-995-F

ODOMETER  335. KM(  2@8. MILES)

NOX HUMIDITY CORRECTION FACTOR .99

2 3

STABILIZED HOT TRANSIENT
772.2 (38.4) 769.6 (30.3)
764,95 (30.1) 762.0 (30.9)
40.9 (194.0) 41,1 (186.0)

69423, 4423,

138.2 { 4597.) 75.7 ( 2b72.)
8.7/ o/ 1L 1.y 2 1
12.8/ 2/ 13 1.9/ 2/ 12
.4/ &/ L 4.9/ 12/ S
B2 L b/ 12/ L

81.9/ 14/ 6772 92.9/ 14/ .94@2
12.3/ 14/ .84l 12.2/ 14/ .0407
2.6/ 1T 1L 1/ 2.8

A2 .3 b/ 12 VA VA 0/ 1/ .8
14.04 11,44 19.75 14,22
4. a. . 6.
149, 3. 1. 4,
. 8564 1, 1268 .63682 L9824
445 8.7 .3 2.8
.49 .0 .0 .2
3.4 3.22 '] .39
3h4.2 1127.5 15e1.1 123e.2
.77 .91 12 .41
.74 L0 .8 .07
12 1,12 .82 .10
516.3 393.0 397.8 3.1
2.66 .32 .23 A1
16. 84 21.13 2. &7 22.29 23.39 2. 16
140. 363, 867. 05,
67 3.54 2.87 3.82 .37 3.95
972 978 .978 974 973 972
L917¢ . 899) L9421 .924)
75.6/ .00 205.9/ .0@
3-8R6
CARBON DIOXIDE G/MI 389. 1
FUEL ECONOMY MPG 22.78
HYDROCARBONS (THC) G/MI .85
CARBON MONOXIDE B/MI .43
OXIDES OF NITROGEN G/MI .08

M-6



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-H-07 RUN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L{134. CID) L-4
TRANSMISSION R4

BAROMETER 743. 46 MM HG(29.27 IN HB)
RELATIVE HUMIDITY 63, PCT
BAG RESULTS

BAG NUMBER

DESCRIFTION

ELOWER DIF P MM, H2O(IN. H20)

BLOWER INLET P MM, H2O(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/FPM

CO BCKGRD METER/RANGE/FPM

COc SAMPLE METZR/RANGE/PCT

CO2 BCKGRD METER/RANGE/PCT

NOX SAMPLE METER/RANGE/PPM

NOX BCKGRD METER/RANGE/PPM

DILUTION FACTOR

THC CONCENTRATION PRM

CO CONCENTRATION PPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

C0 MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
€0 GRAMS/MI
CO2 GRAMS/MI

NOX  GRAMS/MI

FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI

SCF, DRY

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

OMPOSITE RESULTS
TEST NUMBER C-H-07
BRAROMETER MM HG 743.5
HUMIDITY 6/ 1.1
TEMPERATURE DEG C 22.2

FTpP

.~ VEHICLE EMISSIONS RESULTS -
PROJECT 88-1815-001

VEHICLE NO.9¢

DATE 7/ 1/9@

BAG CART NO. 2 /7 CVS NO. 2
DYND NO. 3

DRY BULB TEMP, 22.2 DEG C(72.8 DEG F)
ABS. HUMIDITY 11.1 GM/KG

TEST WEIBHT 1361, KG( 300@. LBS)

ACTUAL ROAD LORD 4.3 KW( 5.7 HR)
BASOLINE EM-1035-F
ODOMETER 352, KM(  219. MILES)

NOX HUMIDITY CORRECTION FACTOR 1.9

1 1B 2 3
COLD TRANSIENT ~ COLD TRANSIENT STABILIZED HOT TRANSIENT

0-140 SEC 149-505 SEC

807.7 (31.8) 7925 (31.2) 787.4 {31.0) 7874 (31.0)

764.5 (30.1) 4.7 (30.5) 74,7 (30.5) 777.2 (30.6)

42,8 (109.0) 40.9 (104,0) 43.9 (11L.9) 4.6 (105.0)

11239, 29525, 69406, 40538,

20.9 ( 740.) 55.3 ( 1952.) 129.8 ( 4556.) 75.8 ( 2678.)
8.3/ 2 T 15.2/ 2/ 15 0.7/ 2/ 1. 15.4/ &/ 15,
.o/ 2/ 1. .2/ 2 1 0.6/ 2/ 10. 0.0/ 2/ 10.
5.8/ 14/ 263. 45.9/ 13/ 107. 48/ 12/ S b2l 12/ &

8/ 14/ Q. o/ 13/ Q. AL 12 W12
93.2/ 14/ .9482 646/ 1/1.1879  BO.6/ 14/ L6698 92.9/ 14/ 9402
12,0/ 14/ .6399 2.2/ 1/ .0388 119/ 14/ .0395  11.8/ 14/ .0391
.6/ 2/ 346 6.3/ 1/ Lb 33 1/ .9 6.8/ 1/ 1.8

NVEE-TE N YRERVER Q1.0 BVERVARN'"

13,66 11,17 19.9 14,22
b1 5. L. 6.
58, 162, 4, 4,
9112 11526 6323 .9038
34,5 1.6 .9 1.8
.81 .16 ' .26
6. 15 6.58 .65 .34
349. 4 1166, 4 1493.6 1254, 8
1,40 .18 .22 .2
121 .05 .01 .07
9.12 2,26 W17 .09
518.1 400.5 362.0 7.3
2.08 0 0% .07
16,54 2067  21.93 23.19 2425 25.51
140, 368. Bb6. 506.
67 3H 2.9 39 LR el
970 .99 .968 A7 972 970
L9150 .89%) .942{ ,923)
CThE .00 2049/ .09

3-BA5

CARBON DIOXIDE  G/MI 380, 9

FUEL ECONDMY nPG 23.25

HYDROCARBONS (THC)  G/MI .08

CARBON MONOXIDE  G/MI B4

OXIDES OF NITROGEN G/MI 14



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
~ VEHICLE EMISSIONS RESULTS -
PROJECT @8-1815-881

TEST NO.  C-AH-@8 RN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L(134, CID) iL-4
TRANSMISSION A4

BAROMETER 737.87 MM HE(29.85 IN HG)
RELATIVE HUMIDITY 38, PCY
BAG RESLLTS

BRG NUMBER

DESCRIFTION

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

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PRM
THC BCKGRD METER/RANGE/PPM
{0 SAMFLE METER/RANGE/PPM
CO BCKBRD METER/RANGE/PPM
C02 SRMPLE METER/RANGE/PCT
COZ2 BCKGRD METER/RANGE/PCT
NOX SAMFLE METER/RANGE/PPM
NGX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

C0  CONCENTRATION PRM

CO2 CONCENTRRTION FCT

NOX CONCENTRATION ErM

THC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

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

RUN TIME SECONDS
NERSURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)

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

COMPOSITE RESULTS
TEST NUMBER C-AH-e8
BAROMETER MM 56 737.9
HUMIDITY G/HB 1.6
TEMFERATURE DEG C  24.4

VEHICLE NO.9¢
DRTE 7/ 2/

kL

BAG CART NO. 2 / CVS ND. ¢

DYND NC.

DRY BULB TEMP. 24.4 DEG C(76.8 DEG F)

3

ABS. HUMIDITY 7.6 GM/HG

1A iB
COLD TRANSIENT COLD TRANSIENT
8-14@ SEC 149~-505 SEC
762.0 (3@.8) 762.8 (30.0)
762.0 (30.0) 759.5 (29.9)
43.3 (110.9) 42.2 (186.0)
11206, 29226,
208.7 ( 732.) S54.2 ( 1913.)
4.4/ 2/ 4. 1.8/ 2/ 1.
8.6/ ¢/ 9. 9.5/ &/ %
47,9/ 13/ 118, B4.7/ 12/ B3
b/ 137 L B 10 L
38.2/  1/1.0681 66.8/ 1/1.2142
2.6/ 1/ 0439 2.4/ 1/ .0423
63.3/ 2/ 5.3 3.9/ 1/ B8.@
00020 8/ 1.8
12.38 18.95
32. 2.
1@s. at.
1.8239 1.1758
b3.2 8.8
.38 .87
2.3 il
389.2 1166, 1
. 34 .76
.96 .82
311 1.73
ari.7 3%.2
3.44 .cb
15.31 20, 49 ec. 23
148, 363,
.68 3.62 c. 94
978 977 .976
L912¢ . 500)
74.9/ .00

TEST WEIGHT

ACTUARL ROAD LOAD

GASOLINE EM-1835-F
375. KMl

{(DOMETER

13pi. KG{ 3282, LBS)
4.3 Ki(

3.7 HY

233. MILES)

NOX HUMIDITY CORRECTION FACTOR .51

2

STABILIZED

767.1 (3.
762.@ {39,

&)

&)

40.0 (194.9)

69483.

129.1 ( 4959.)

8.5/ 2/
9,3/ &/
1.3/ 12/
.6/ 12/
8e.0/ 14/
2.1/ 14/
41/ U
.8/ 1/

20. 31
a.
1.

.b28b
1.1
. 0@

.18

1466.9

.2h

.02

.83
383.4

N
23.13
868,
3.83
581

CARBON DIDXIDE
FUEL ECONOMY
HYDROCARBONS  (THO)
CARBOM MONOXIDE
OXIDES OF NITROGEN G/AM1

— W0 B
. s«

—

. 638
. 0403
1.1

4. 87

7.46
. 988

L9420 .930)

204, 1/

G/M1
PG

G/l
6/MI

67.1
9.9 {29.9)
4.2

-

3

HOT TRANSIENT

(38.2)

(108.8)
40471,
73.9 ( 2648.)

14,9/ 2/ 15
9.2/ & 5
6.1/ 12/ 6.

.8/ 12/ o

9.8/ 14/ .9698
12.27 14/ 9407
IR0 VA VA

AT AR VA
13.79

[ = e

[ (SO 2N I S W R

-
[ [Ne)

1279.8

A2
25.13
206.
3.63
979

3-BAG
384.3
23.88
.85
.49



SOUTHWEST RESERRCH INSTITUTE - DEPARTMENT OF EMISSIONS RESERRCH

TeST NG, C-AH-09 RUN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L(134, CID) i-4
TRANSMISSION A4

BAROMETER 735.6@ MM HG{29.0@ IN HB)
RELATIVE HUMIDITY 41. PCT
BAG RESULTS

BAG NUMBER

DESCRIFTION

BLOWER DIF F MM, H2O(IN. H2D)
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
{0 SAMPLE METER/RANGE/PFM
C0  BCKBGRD METER/RANGE/PPM
COz SAMFLE METER/RANGE/PCT
COz BCKGRD METER/RANGE/PCT
NDX SAMPLE MZTER/RANGE/PPM
NOX BCKGRD METER/RANGE/PFM
DILUTION FACTOR

THC CONCENTRATION PREM

CC  CONCENTRATION PPM

CO2 CONCENTRATION PCT

NCX CONCENTRATION PPM

THC MASS GRAMS

C0 MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC  GRAMS/MI
£0  GRAMS/MI
£G2  GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOMY IN ¥PG

RUN TIME SECONDS
MERSURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)

TOT YOL (SCM) / SAM BLR (SCM)

OMPOSITE RESULTS
TEST NUMBER C-AH-09
BAROMETER MM HG 736.6
HUMIDITY G/KG 9.3
TEMPERATURE DEG C  26.7

- VEHICLE EMISSIONS RESULTS -
PROJECT 08-1815-081

VEHICLE NO.92

DATE 7/ 3/90

BAG CART NO. 2 / CVS NO. 2
DYND NO. 3

DRY BULB TEMP. 26.7 DEG C{(8@.8 DEG F)
ABS. HUMIDITY 9.3 GM/KG

TEST WEIGHT 1361. KB( 300d. LBS)
ACTUAL ROAD LOAD 4.3 KW( 5.7 HPM)
GASOLINE EM-1@35-F

ODOMETER 399, KM(  24B8. MILES)

NOX HUMIDITY CORRECTION FACTOR .96

M-9

1R 1B g 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
8-140 SEC 14@-5@5 SEC
762.9 (30.2) 762.0 {30.9) 762.0 (30.0) 762.8 (308.9)
7530.9 (29.8) 756.9 (29.8) 756.9 (29.8) 739.5 (29.9)
43,3 {d1a.@ 43.3 (110.0) 41,7 (197.0) 42,2 (108.9)
11206, 29238, 69392. 48467,
8.7 7310 4.0 (19907.) 128.5 ( 4529.) 74,9 ( 2643.)
38.8/ 2/ 38, 9.8/ 2/ 1o 8.9/ 2/ 15.2/ 2/ |15
9.5/ & . 9.8/ 2/ 1. 8.9/ 2/ 9. 9.8/ 2/ ie.
48.8/ 13/ 114, eel 12/ 2 1.3/ 12/ L 6.2/ 12/ &,
8/ 13/ . A2 8/ 12/ 31
93.2/ 14/ 9482 b3.1/7. 1/1.1973 80.8/ 14/ 6735 92.7/ 14/ ,9349
12.1/ 14/ ,0403 2.2/ 1/ .0388 11.9/ 14/ .@39S 12,8/ 14/ ,83%9
48.2/ 2/ 48.2 2e.e/ 1/ G.b a1y .8 7.4 1/ 1.9
212 R N YA ¥ A N /YA NV VAN
13,91 11.18 19.87 14,30
30. i, 2. ‘ B
118, s L. 3
9108 1.1620 .6339 8978
48.0 ] .48 1.9
.35 .83 .83 .2b
2. bb A2 .18 48
345.1 1148.8 1496. 6 1230, 5
1.82 ) .19 .ch
.32 .01 .01 .07
3.91 .04 NS .13
207.2 389.7 383.3 337. 4
2,67 .18 .83 87
17.22 21, 46 22.75 23.13 24, 54 26,29
140. 363, 867. 306,
.68 3.63 2,99 3.98 7.35 3.63
.578 976 976 . 980 97 978
. 9153( . 903) .942( ,930)
4.7/ .00 c0d. 4/ .00
3-BAG
CARBON DIOXIDE G/MI 376.6
FUEL ECONDMY MPG 23.57
HYDROCARBGNS (THC) G/MI 85
CARBON MONOXIDE G/MI .22
OXIDES OF NITROGEN G/MI .18



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-RH-18 RN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L(134. CID) L-4
TRANSMISSION R4

BARCMETER 739. 14 MM HG(29.1@ IN HE)
RELATIVE HUMIDITY 59. PCT
BAG ReSULTS

BRG NUMBER

DESCRIPTION

BLOWER DIF £ MM, H2O(IN. HZ0)
BLOWER INLET P MM, H2O(IN. HD)

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

BLOWER REVOLUTIONS

70T FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKEBRD METER/RRANGE/PPM
C0 SRMPLE METER/RANGE/PHM
CC BCKGRD METER/RANGE/PPM
C02 SAMFLE METER/RANGE/RCT
COZ BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

(O CONCENTRATION PPM

C0Z CONCENTRATION PCT

NOX CONCENTRATION PEM

THC MASS GRAMS

CO MASS GRAMS

C02 MRSS GRAMS

NOX MASS GRAMS

THC  GRAMS/MI
CO  GRAMS/MI
C02  GRAMS/MI
NOX GRAMS/MI
FUEL ECONCMY IN MPG

RUN TINE SECONDS
MEASURED DISTANCE M1
SCF, DRY

DFC, WET (DRY)

TOT VoL (SCHM) / SAM BLR (SCM)

COMPOSITE RESULTS
TEST NUMBER C-AH-10
BAROMETER MM HG 735.1
HUMIDITY B/KE 117
TEMPERATURE DEG C  24.4

FTP

M-10

- VEHICLE EMISSIONS RESULTS -
PROJECT 88-1815-801
VEHICLE NO.92 TEST WEIGHT 1361. KG{ 302@. LBS)
DATE 7/ 6/98 ACTUAL ROAD LOAD 4.3 KW( 5.7 HA)
BAG CART NO. 2 / CVS NO. 2 BASOLINE EM-1833-F
DYND NO. 3 ODOMETER  446. KM(  277. MILES)
DRY BULB TEMP. 24.4 DEG C(76.@ DEG F)
ABS. HUMIDITY 1i.7 GM/KG NDX HUMIDITY CORRECTION FACTOR 1.@3
1R 1B g 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
8-14@ SEC 148-5@5 SEC
736.9 (29.8) 7747 (30.9) 769.6 (30.3) 769.6 (3¢.3)
764,53 (30.1) 762.8 (30.9) 762.@ (30.@) 762.8 {30.9)
43.3 {118.9) 42,2 11@8.9) 40.6 {1085.9) 41,7 (197.9)
11221, 29340, 69523, 48352,
20.8 ( 734.) 54,5 ( 1923.) 129.4 ( 4371.) 73,3 ( 2bbl.)
33.3/ 2/ 33 2.1/ 2/ 1e 8.5/ 2/ & 16.1/ 2/ 1b.
8.5/ &/ & 8.3 g & 8.9/ 2/ 9. 9.2/ 2/ 9.
86.0/ 12/ 86. 2.4/ 12/ 72 2.3 121 e 3.9 12/ G
L3120 e .4/ 12l . R TANRtT AN &1/ A
94,3/ 14/ .9781 b4, 3/ 1/1.1823 78.9/ 14/ .6393 92. 4/ 14/ .9271
12,1/ 14/ ,08483 2.2/ 1/ .e388 11,9/ 14/ 0395 11,9/ 14/ .8393
4.2/ 2/ 40.2 6.3/ 1/ 1.6 1.9/ 1/ .8 a1/ 1/ L3
e/ 2/ .8 .8/ 1/ .0 e/ 1/ .0 N VA
13,54 11.26 28.93 14, 42
23, 4, 2. 7.
as. 69. . 3
.9408 1. 1470 .baty 8923
48.2 1.6 3 1.3
.30 14 .20 W32
2.0 4,33 .23 .41
338.1 1143.4 1425.9 1226,
.63 .18 A3 .28
45 .05 .88 .89
2.98 1,99 .07 Al
3344 393.2 37e.2 341.7
2.47 .86 .83 .86
16.41 2@.89 2e. 38 23.82 24.79 23,92
140. 366. 868. a06.
.67 3.56 2.89 3.83 7.43 3.39
972 970 .97@ 975 974 .97
.9i5( . 898) .544( .926)
73.2/  .0ee 204.8/ .82
3-BAb
CARBON DIOXIDE G/Mi 374.0
FUEL ECONOMY MPE 23.72
HYDROCARBONS (THC) G/MI .85
CARBON MONOXIDE 6/M1 43
OXIDES OF NITROGEN G/MI .14



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESERRCH

TEST NO. - C-AH-11 RUN 1
VEHICLE MODEL 99 TOYOTA CELICA
ENGINE 2.2 L(134, CID) L-4
TRANSMISSION A4

BAROMETER 741,58 MM HG(29.20 IN HB)
RELATIVE HUMIDITY 6S. PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

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

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/FPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/FPM
CO BCKGRD METER/RANGE/PPM
COZ SAMPLE METER/RANGE/PCT
CCc BCKGRD METER/RANGE/RCT
NOX SAMPLE METER/RANGE/PPM
NCX BCKGRD METER/RANGE/FPM
DILUTION FACTOR

THC CONCENTRATION PR

CO  CONCENTRATION PP

€02 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC KASS GRAMS

C0 MASS GRAMS

CO2 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 M
SCF, DRY

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

OMEGSITE RESULTS
TEST NUMBER C-AH-11
BAROMETER MM HE 741.7
HUMIDITY 6/KE 1.6
TEMPERATURE DEG C  22.8

- VEHICLE EMISSIONS RESLLTS -
PROJECT 08-1815-001

VEHICLE NO. 92

DATE 7/ 7/9@

BAG CART N0, 2 / CVS NG, 2
DYND NO. 3

DRY BULB TEMP. 22.8 DEG C(73.0 DEG F)
ABS. HUMIDITY 11.6 GM/KG

1A 1B
COLD TRANSIENT COLD TRANSIENT
@-140 S5EC 14@-583 SEC
764,53 (30,1) 774,7 (30.5)
756.9 (29.8) 764.5 (30.1)
43.9 (111.0) 41,7 (107.&)
11239, 29dch,
2e.9 ( 739.) 4.3 ( 1924.)
44,1/ 2/ 44, 10,2/ 2/ 1l
18.9/ 2/ 1e. 18.1/ 2/ 1e.
31.8/ 13/ 121, 14.8/ 12/ 14,
L/ 13 L .3/ 12/ R,

93.6/ 14/ ,9389 644/  1/1.1842
1.4/ 14/ 0376 2.3/ 1/ 0406
46.4/ 2/ 4b.4 15.5/ {7 4@

TEST WEIGHT 1361, KG{ 3000. LBS)
ACTUAL ROAD LOAD 4.3 KW( 5.7 HM)
GRSOLINE EM-1@35-F

ODOMETER 467, KM{ 290, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.83

2 3
STRBILIZED HOT TRANSIENT
767.1 (30.2) 764.5 (30.1)
777.¢ (38.6) 774.7 (30.5)
39.4 (103.0) 41.1 (106.@)
69379, 40482,

130, 1 .( 4385.) 73.95 ( 2666, )
8.8/ g o 15.4/ 2/ 15,
9.2/ 2/ 9. 1.9/ 2/ 8.
1.3/ 12/ L 8.3/ 12/ 8.

B/ 12/ Q. 8/ 12/ Q.

79.3/ 14/ .b4bh 92.6/ 14/ .9323
11,3/ 14/ .@372 143/ 14/ .8372
0T VA 17 1/ a9

A2 L./ 1 .3 N7 VA | N VAR VA
13.74 11.29 20.70 14, 34
34, 1. 0. 8,
116, 13. 1, 8.

. 9240 1. 1472 .6109 . 8977
46.3 3.7 .b 2.8
A2 .83 .00 .33
2.83 .83 .18 .67
342 1144.3 1435.3 1240.8
1,91 .40 .16 A
.62 .01 .00 .10
4.18 .29 05 .19
a23. 8 391.7 376.9 342.7
¢.83 ‘ .14 .84 .11
16.66 el. 19 22.64 23.33 24,59 25.83
140, 364. 8686, 204,
.68 3.60 2.92 3.86 7.48 3.62
.578 . 969 . 968 973 972 978
L9160 . 896) J944( ,924)
D40 .00 205.6/ .00

3-BAB

CARBON DIOXIDE 6/M1 3757

FUEL ECONOMY MPG 23,62

HYDROCARBONS (THC) G/MI .85

CARBON MONOXIDE 6/M1 .29

OXIDES OF NITROGEN G/MI .19

M-11



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 88-1813-001

TEST NO.  CS-VAH-12  RUN 1 VEHICLE NO.9< TEST WEIGHT 1361, KG{ 300@. LBS)
JERICLE MODEL 9@ TOYOTA CELICA DATE  7/11/%8 ACTUAL ROAD LOAD 4.3 KW{ 5.7 HP)
ENGINE 2.2 L{134. CID) L-4 BAG CART NO. 2 / CVE NO. 2 GASOLINE EM-1@35-F

TRANSMISSION R4 DYND NO. 3 ODOMETER  S@1. KM( 311, MILES)

DRY BULB TEMP. 25.@ DEG C{77.@ DEG F)
ABS, HUMIDITY 8.5 GM/KB

BAROMETER 738,38 MM HB(29.07 IN HB)
RELATIVE HUMIDITY 43. PCT
BAG RESLLTS

NOX HUMIDITY CORRECTION FACTOR .94

BAG NUMBER 1A 1B 2 3
DESCRIPTION COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
8-140 SEC 148-505 SEC
BLOWER DIF P MM. H2O{IN., H2D) 764.5 (3@.1) 762,98 (30.0) 762.8 (38.®) 7o4.5 (30.1)
BLOWER INLET F M. HRO{IN. H20) 759,95 (29.9) 756.9 (29.8) 756.9 (29.8) 739,95 (2%.9)
BLOWER INLET TEMP. DEG. C{DEG. F) 43,3 (118.@) 43,3 (110.8) 42,2 (1@8.@) 43.3 (118, @)
BLOWER REVOLUTIONS 1120, 25186. 69418. 40494,
TOT FLOW STD. CU. METRES(SCF) 20.7 (732, S4.8 ( 1908.) 128.8 ( 4348.) 74,8 ( 2641.)
THC SAMPLE METER/RANGE/PPM 5.3/ e KN Ly, 2/ 1L 8.2/ 2/ & 6.2/ 2/ lb.
THC BCKGRD METER/RANGE/FPM 7.9/ 2/ & 8.8/ 2/ 9. 8.8/ 2/ 9. 8.3/ 2/ &
CO SAMPLE METER/RANGE/FPM 82.8/ 12/ 8l 1.8/ 12/ 1L, 1.8/ 12/ L 13.6/ 12/ &
CO BCKGRD METER/RANGE/PPM TR YT A 4/ 12/ Q. S/ 121 A0 121 6
COZ SAMPLE METER/RANGE/PCT 93.2/ 14/ .9482 b4. 4/ 1/1.1842 79.2/ 14/ .bh44d 92.3/ 14/ 9243
CO2 BCKGRD METER/RANGE/PCT 12.1/ 14/ 0483 2.4/ 1/ 8423 11.8/ 14/ ,08391 11.7/ 14/ 0388
NOX SRMPLE METER/RANGE/PPM 60.7/ 2/ b8.7 7.6/ 1/ z.@ KIS VAS VAR 8.1/ 1/ 2.1
NOX BCKGRD METER/RANGE/PPM el 3 g1 2 S NN VAR
DILUTION FACTOR 13.97 11.38 e0. 76 14,45
THC CONCENTRATION PP 28. 3. 8. 8.
(0 CONCENTRATION FPM 78, 18, . 13
CO2 CONCENTRATION PCT L5107 1, 1436 6073 . 8684
NOX CONCENTRATION PiRM 60. 4 1.8 g 2.8
THC MASS GRAMS .33 .18 .08 37
CO MASS GRAMS 1,87 .62 .87 1.18
C02 MASS GRANMS 343.7 1133.6 1432.2 1216.5
NOX MASS GRAMS 2. ch .18 .16 .26
THC GRAMS/MI ) .83 .00 .18
CO  GRAMS/MI 2.83 .21 .82 .31
CO2 GRAMG/MI 523.9 389.9 368.9 338.9
NOX  GRAMS/MI 3.41 N B4 97
FUEL ECONOMY IN MPG 16.67 21.29 ce. 72 24,04 23,02 6. 17
RUN TINME SECONDS 148, 365. &o8. 985,
MEASURED DISTANCE  MI .bb 3.36 2.91 3.08 7.48 3.68
SCF, DRY 77 976 975 .98@ 979 .978
DFC, WET (DRY) L916( .504) L9840 ,931)
TOT VOL (SCM) / SAM BLR (GCM) 74.8/ .09 2036/ .09

COMPOSITE RESULTS 3-BAG
TEST NUMBER C5-vAH-12 CARBON DIOXIDE 6/Ml 369.9
BARCMETER MM HG 738.4 FUEL ECONCHY MG 24,88
HUMIDITY 6/KG6 8.6 HYDROCARBONS (THC) G6/MI .85
TEMPERATURE DEG C  25.3 CARBON MONOXIDE 6/MI .24

OXIDES OF NITROGEN G/MI .18

M-12



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  CS-0E-13 RUN
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L(134. CID) L-4
TRANSMISSION R4

BAROMETER 741.93 MM HG(29.21 IN HG)
RELATIVE HUMIDITY g9, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF £ MM. HRO(IN. H20)
BLOWER INLET F 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 BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/FPM
CO BCKGRD METER/RANGE/PPM
COc SAMPLE METER/RANGE/PCT
COz BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PFM
NOX BCKGRD METER/RANGE/FPM
DILUTION FACTOR

THC CONCENTRATION PRM

CO CONCENTRATION FPM

CO2 CONCENTRATION RCT

NOX CONCENTRATION PP

THC MASS GRAMS

L0 MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CC  GRAMS/MI
£02  GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRYV)

TOT VOL (5CH) / SAM BLR (SCM)

DOMPOSITE RESULTS
TEST NUMBER CS-0E-13
BAROMETER MM HG  741.9
HUMIDITY G/KE 11,2
TEMPERATURE DEG C  23.9

- VEHICLE EMISSIONS RESULTS -
PROJECT 08-1815-001

VEHICLE NO,92

DRTE  7/i2/9¢

BAG CART NO. 2 / CVS NO. 2
DYND NO. 3 '

DRY BULB TEMP. 23.9 DEG C(75.8 DEG )
ABS. HUMIDITY 11.2 GM/KG

1R 1B
COLD TRANSIENT COLD TRANSIENT
@-140 SEC 14-503 SEC
762.9 (30.9) 764.5 (3a.1)
T4 4 (29.7) 734.1 (26.9)
43.3 (110.9) k2.2 (108.9)
11208, 29138,
28.9 { 7137.) 4.9 ( 1925.)
10.8/ 3/ 1ea. 10,8/ 2/ 1l
8/ 3 8. [P VAT
79.4/ 14/ 383, ce.e/ 12/ 21,
3114 L L1 o1er L

9.6/ 14/ .8817 98.8/ 14/1.0876
12.4/ 14/ (0415 12.4/ 14/ 0415

M-13

TEST WEIGHT 1361, KG( 300@. LBS)
ACTURL ROAD LOAD 4.3 KW{ 5.7 HP)
BASOLINE EM-1035-F

ODOMETER 525, KM( 326, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.@i
Z 3
STRBILIZED HOT TRANSIENT

767.1 (38.2) 772.2 (30.4)

762,98 (30.0) 764.5 (30.1)
40.6 (105.9) 42.8 (189.9)
69400, 49238,
129.8 ( 4382.) 74,9 { 2646,)
8.4/ 2/ 8. 1.1/ 2/ 1.
1.9/ 2/ A& 8,3/ 2/ &
2.9/ 12/ 3.0/ 12/ 5.
b/ 12/ L N7 1L

78.1/ 14/ .b254 88.8/ 14/ .8387
12.3/ 14/ 0411 12.8/ 14/ .0399

.5/ 1/ 142 13.0/ 1/ 3.4 a6/ 1.7 49/ 1/ 1.3
S A 1.0 YRRV N YRR VERN)
14,42 12.28 21,39 15.95
100, 4, 1. 2,
368. 25, 1. 4,
8431 1,049 5863 8013
14,0 3.4 7 1.3
121 13 o7 19
8.95 1,60 20 .33
2.2 1047.7 1392.9 1099. 4
.57 .39 .17 19
1.81 05 02 .03
13.43 .55 .85 .09
483.2 3b1.7 39,7 305.7
.85 .12 4 .05
139 22,72 2445 .78 26.64 28,99
140, 3b4. 86a. 503,
67 3% 2.9 .89 749 3.60
973 972 L7y 975 975 .973
.922( .904) J947( ,929)
5.4 .80 2047/ .00

. 3-BAG

CARBON DIOXIDE  G/MI 349.0

FUEL ECONOMY "G 25. 40

HYDROCARBONS (THC)  G/MI 09

CARBON MONOXIDE  G/MI .66

OXIDES OF NITROGEN G/MI .09



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO. CS-vAH-12 RN 2
VEHICLE MODEL 9@ TOYOTA CELICR
ENGINE 2.2 Lil34., CID) L-4
TRANSMISSION A4

BAROMETER 74@.66 MM HG(29.18 IN HB)
RELATIVE HUMIDITY 38. PCT
BAG RESULTS

BAG NUMBER

DESCRIFTION

BLOWER DIF P MM, H2O{IN. HZO)
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/PEM
THC BCKGRD METER/RANGE/PPM
[0 SAMPLE METER/RANGE/FEM
CO BCKGRD METER/RANGE/PPM
C0Z SAMPLE METER/RANGE/FCT
£02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PRHM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PRM

CO CONCENTRATION PPM

C0Z CONCENTRARTION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
C0  GRAMS/MI
C02 GRAMS/MI
NOX  GRAMS/MI
FUEL ECONCMY IN MPB

AN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET {DRY)
TOT YOL (SCM) / SAM BLR (SCM)

COMROSITE RESULTS
TEST NUMBER CS-vAH-12
BAROMETER MM HG 740.7
HUMIDITY B/KB 7.1
TEMPERATURE DEG C  23.9

FTP - VEHICLE EMISSIONS RESULTS -
PROJECT @8-1815-801

VEHICLE NO.92

DATE  7/13/9@

BAG CART NO. 2 / CVS ND. 2
DYND NO. 3

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

ABS. HUMIDITY 7.1 GM/KG NOX HUMIDITY CORRECTION FACTOR .89
1R 1B e 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
9-148 SEC 14@-293 SEC
762.0 (30.8) 767.1 (30.2) 767.1 (3@.2) 767.1 (38.8
756.9 (£9.8) 762.@ (38.0) 762.@ (39.0) 79,5 (9.9
42,8 {10%.0) 42,8 (189.9) 42.9 (104.0) 41,1 (106.9)
11218. 29231, 69488, 40436,
20.9 ( 73%.) S4.4 ( 1920.) 129.7 ( 4379.) 75.4 ( 2663.)
49,6/ 3/ 495, 12,6/ e/ 13 1.3/ 2/ 1L 39.8/ 2/ 4.
L1 31 13.5/ 2/ 13 13.6/ 2/ 14, 14,9/ 2/ 15
66,8/ 1/ bl4. 1.8/ 12/ L b/ 12 L 1.3 t2f 1.
AT VAN B0 12 .0/ 12/ W o/ 12/
99.3/ 14/ .Bi43 96,6/ 14/1.0443 77,8/ 14/ .6068 88.1/ 14/ .8227
2.1/ 14,9403 1.4/ 14/ 0376 11.5/ 14/ .9358¢ 11,9/ 14/ 0380
62.3/ 1/ 15.6 28.6/ 1/ 1.2 4.9/ 1/ 1.3 38/ 1/ 1.8
&3 U .6 e/ 17 .0 0/ 1/ .8 VA VAN
13.63 12.81 2e. 84 16.20
479, '8 a cb.
94, 1. . 7.
.8370 1.8@98 0785 7872
15.1 7.2 1.3 1.9
S3.76 .00 2B .12
14,43 N .08 .69
3i9.8 1899, 1 1354.5 1086.6
. o4 .67 .29 .13
3.67 . 0@ .00 .31
zl. 1 a2 .oz A7
481.2 346, 3 3a1.7 302.6
.81 .23 .07 . B4
16. 34 23. 16 £3.61 23.21 2b.98 29. 18
148, 363. 867, 303,
.66 3.97 2.9 3.835 7. 44 3.9
.58 979 978 . %82 .981 .980
L9230 .912) .949( .937)
75.2/  .0d 285.1/ .08
3-BAG
CARBON DIOXIDE G/MI 342.3
FUEL ECONOMY MPG 25,78
HYDROCARBONS (THC)  G/MI A2
CARBON MONOXIDE oMl .50
DYIDES OF NITROBEN G/MI 12

M-14

TEST WEIGHT 13bl. KG( 388@. LBS)

ACTUAL ROAD LOAD 4.3 KW( 5.7 HR
GASOLINE EM-1835-F
ODCMETER 552, KM( 343, MILES)

}



SOUTHWEST ‘RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  CS-VAH-15  RUN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L{134. CID) L~-4
TRANSMISSION A4

BAROMETER 742. 44 MM HG(29.23 IN HB)
RELATIVE HUMIDITY Si. PCT
BAG RESULTS

BAG NUMBER

DESCRIFTION

BLOWER DIF P M¥. H20(IN. HZ0)
BLOWER INLET F 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 BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
COz SAMPLE METER/RANGE/FCT
C02 BCKGRD METER/RANGE/PCT
NGX SAMPLE METER/RANGE/FEM
NOX BCKGRD METER/RANGE/PFM
DILUTION FACTOR

THC CONCENTRATION PPM

L0 CONCENTRATION FPM

CO2 CONCENTRATION PCT

NOX CONCENTRATION FRM

THC KASS GRAMS

CG  MRSS GRAMS

CO2 MASS GRAMS

NDX MASS GRAMS

THC GRAMS/MI
€0 GRAMS/MI
C02  GRAMS/MI
NCX  GRAMS/MI
FUEL ECONOMY IN MFG

RUN TIME SECONDS
YEASURED DISTANCE M
SCF, DRY

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

JMPOSITE RESULTS

TEST NUMBER C5-VAH-15
BAROMETER MM HG 742.4
AUMIDITY G6/HB 7.9

TEMPERATURE DEG C  20.6

FTP - VEHICLE EMISSIONS RESULTS -
PROJECT @8-1815-0@1

VEHICLE NO.92 TEST WEIGHT

1361, KG( 300@. LBS)

DATE  7/14/9¢@ ACTUAL ROAD LOAD 4.3 KW( 5.7 HP)
BAG CART NO. 2 / CVS NO. 2 GASOLINE EM-1026-F
DYNG NC. 3 ODOMETER 594, KM{ 369, MILES)
DRY BULB TEMP. 20.6 DEG C(69.9 DEG F)
ABS, HUMIDITY 7.9 GM/KG NOX HUMIDITY CORRECTION FACTOR .92
1A 1B 2 3
COLD TRANSIENT COLD TRANSIENT STRBILIZED HOT TRANSIENT
@-14@ SEC 140-5835 SEC
769.6 {30.3) 787.4 (31.0) 782.3 (30.8) 7747 (30.5)
764,35 (3@.1) 777.2 (30.6) 774.7 (30,3) 757.1 {30,2)
43,9 (104.@) 39.4 (103.92) 37.8 (100,0) 38.9 (1@2.9)
11231, 29236, 69931, 40426,
218 { 743.) 4.7 (19320 138.6 ( 4611.) 73.8 ( 2678.)
2l.7/ 3/ 216, 13.9/ 2/ 14, 9.3/ 2/ M. 3.9/ &/ 38.
1.8/ 3/ 1e. 5.8/ 2/ .. 9.6/ 2/ 18 9.5/ 2/ 9.
67.2/ 14/ 314, 41,6/ 12/ 41, 1.8/ 12/ & 1e.8/ 12/ 1a
2/ 14/ 1, RTAR VA A4/ 127 8. A7 12/
89.7/ 14/ B399 312/ 171,849 7.2/ 14/ ,6102 B8.2/ 14/ .8250
12,1/ 14/ 0403 2.3/ 1/ 8406 12,8/ 14/ .03%9 12,9/ 14/ .0395
47.6/ 1/ 11.9 t.e/ 1/ e.8 2.4 1 .6 49/ 1/ L3
T VA | N7V 20 1 BT VA |
14,65 12.78 ¢l.9e 16,15
207, 6. . 9.
303, 43, i 1.
8223 1.8120 L9721 7873
11.9 &l b L2
2.51 .18 .0] 1.27
7.41 .83 e L.a1
316.7 1013.5 1367.7 1093, 4
.44 .2b A3 16
3.75 .0 .80 39
1.7 .98 .85 .28
472.9 349.7 353.3 303.9
.63 .89 .83 <04
17.66 23,35 23.23 25,08 26.76 cB. 84
140, 365, 868, 205,
.67 3.57 2.9 3.87 144 3.57
975 974 <974 .578 SN 976
.924( . 909) <3480 ,933)
5.7 .8 206.4/ .00
2-BAG
CARBON DIOXIDE G/MI 344, 5
FUEL ECONOMY MPG 5. 66
HYDROCARBONS (THC) GB/MI W23
CARBON MONOXIDE G/MI .70
OXIDES OF NITROGEN G/MI .07

M-15
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TEST NO.  C5-0E-14 RN 1
VEHICLE WODEL 9@ TOYGTAR CELICA
ENGINE 2.2 L{134. CID) L-4
TRANSMISSION R4

BAROMETER 739.63 MM HG(29.12 IN HB)
RELATIVE HUMIDITY 69. PCT
BAG RESULTS

BAE NUMBER

DESCRIPTION

BLOWER DIF P MM, HZO(IN, HZO
BLOWER IMLET P M. H2O(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
(0 SAMFLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
COZ SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMFLE METER/RANGE/FPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PRM

C0 CONCENTRATION PPM

CG2 CONCENTRATION PCT

NOX CONCENTRATION FrM

THC MASS GRAMS

C0 MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC GRAWS/MI
C0  GRAMS/MI
CG2  GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOWY IN MEG

RUN TIME SECONDS
YEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)
TOT vOL {SCM) / SAM BLR (SCM)

COMPOSITE RESULTS
TEST NUMBER £S-0E-14
BARCMETER MM HG 739.6
HUMIDITY 6/HG 1.4
TEMPERATURE DEG C 2.7

~ VEHICLE EMISSIONS RESULTS -
PROJECT 88-1815-0@!

VEHICLE NO.9¢

DATE  7/15/%99

BAG CART NO. 2 / CVS NO. 2
DYNO NG. 3

DRY BULB TEMP. 21.7 DEG C{71.@ DEG F)
ABS. HUMIDITY 11.4 GM/KG

iR 1B
COLD TRANSIENT COLD TRANSIENT
@-14@ SEC 148-585 SEC
762.0 (30.0) 774.7 (30.3)
756,59 (29.8) 767.1 {38.2)
43.3 (110.@) 40,6 (185.9)
11237, 29303,
20.9 ¢ 736.) S4.6 ( 1927.)
10.7/ 3/ 107, 18.6/ 2/ 19
L1 3 1. 6.5/ 2/ 16,
70.8/ 14/ 334 b4/ 12/ 6.
B/ 14 3, 2.7/ 12/ 3.

B9.8/ 14/ .8623 96.6/ 14/1.0445
12.8/ 14/ .0399 12.17 14/ 0483
9.1/ 1/ 1.4 e1.5/ 1/ 5.5

B/ 1.2 NI VS
14.81 12. 80
1. 3.
318. 4,
.8231 1.0973
1.2 5.4
1.89 A1
.72 .23
315.¢@ 1286. 4

.29 .28
1.61 B4
11.44 .08
463.3 343. 4
.43 .20
18,16 23.92 23. 81
140. 365.
.68 3.61 2.93
.97@ .969 . 968
.925( .904)
75.4/ .08

TEST WEIGHT 136l.
ACTUAL ROAD LOAD

BASOLINE EM-1@26-
ODOMETER  637. K

NOX HUMIDITY CORRE

[
STABILIZED

774.7 138.3)
767.1 (3.2
38.9 (182.@)
69579,

130.9 { 439Q.)
13.¢/ 2/ 13
16,7/ 2/ 15

2.2/ 12/ o

1.7/ 27 &
77.8/ 14/ .6@68

12,9/ 14/ .8399
4.1/ 1/ L1
20 1.
£e. 83
2.
L.
. 2687
.@
.00
.88
1333. 4
.26
.82
.82
346.9
N
23.56 27,3
867.
3.90 7.5
972 971
L9490.9
2@5. 3/

CARBON DIOXIDE 6/MI
FUEL ECONDHY MPG
HYDROCARBONS (THC) G/MI
CARBON MONOXIDE B/MI
OXIDES OF NITROGEN G/HI

M-16

KG( 388@. LBS)
4,3 KW{ 5.7 HP)
F
M 396, MILES)

CTION FACTOR 1.92

3
HOT TRANSIENT

769.6 (30.3)
764.5 (3@.1)
41,1 (106.0;
48478,

75,3 { 2660.)

3.4/ 2/ 1
12.6/ 2
2.9/ 12/
1.e/ 12/ L
88.0/ 14/ .828
1.8/ 14/ 8391
S VAR VA B

I VAR VA

16, 38

p—

3
3.
3

ne I:L'I

. 71837
1.3
.07
.16
1880. 8
.19

.82
.04
300. 3
L3
25,3
205,
3.68
978
c8)
.08

3-BRG
338.1
2b. 21
a7
.48
.12



SOUTHWEST RESERRCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

FTp
PROJECT @8-1815-001

TEST NO.  C-VAH-16 RUN 1
VEHICLE MODEL 9@ TOYOTR CELICA
ENGINE 2.2 L{134. CID) L-4
TRANSMISSION A4

VEHICLE NO. 92
DATE  7/18/90

DYND NO. 3

BAROMETER 742,95 MM HG(29.25 IN HB)
RELATIVE HUMIDITY S8, PCT

- VEHICLE EMISSIONS RESULTS -

BAG CART NO. 2 / CVS NO. &

DRY BULB TEMP. 26.7 DEG C(80.9 DEG F)
ABS. HUMIDITY 12.9 GM/KG

BAG RESULTS

BAG NUMBER - 1R iB

CESCRIPTION COLD TRANSIENT COLD TRANSIENT
0-140 SEC 14@-505 SEC

BLOWER DIF P MM, H2O(IN. HZD) 762.0 (30.0) 762.0 (30.9)

BLOWER INLET P MM. HRO(IN. H2D) 756.9 (29.8) 756.9 (29.8)

BLOWER INLET TEMP, DEG. C(DEG. F) 42.8 (109.0) 42.8 {109.9)

BLOWER REVOLUTIONS 11217, 29204,

TOT FLOW STD. CuU. METRES(SCF) 28.% { 739.) o435 { 1925

THC GAMPLE METER/RANGE/PPM 12,9/ 3/ 129. 13,3/ &/ 13

THC BCKGRD METER/RANGE/PPM L3/ 3 13, 1.8/ 2/ ia.

CO SAMPLE METER/RANGE/PRM 31,8/ 14/ 231, L1 1 L

CO BCKGRD METER/RANGE/PPM 2 140 1, A/120

C02 SAMPLE METER/RANGE/FCT 91.9/ 14/ .891S 96.7/ 14/1,0475

CO2 BCKGRD METER/RANGE/PCT 1.3/ 14/ 0380 11.6/ 14/ .0384

NOX SRMPLE METER/RANGE/PPM %4.9/ 1/ 23.7 1.3/ 1/ 3.2

NOX BCKGRD METER/RANGE/PPM TS VAR | VA VAN

DILUTION FACTOR 14,46 12.78

THC CONCENTRATION PPM 117, e

CO CONCENTRATION pEM - eee, 1.

C02 CONCENTRATION PCT . 8362 1.0121

NOX CONCENTRATION PRM 23.5 3.2

THC MASS GRAMS 1.41 .88

CO MASS GRAMS Je 42 .84

CO2 MASS GRAMS 328.2 1010.0

NUX MASS GRAMS 1.8 .39

THC  GRAMS/MI 2.07 .03

CO  GRAMS/MI 1.96 .01

CO2  GRAMS/MI 482.0 346.9

NOX  GRAMS/MI 1. 49 .12

FUEL ECONOMY IN MrG 17.70 23,62 23. 62

RUN TIME SECONDS 149, 365.

MERGUREL DISTANCE  MI .68 3.60 2.92

SCF, DRY 973 N72 .972

DFC, WET (DRY) J924( .907)
TOT VOL (SCM) / SAM BLR {(5CM) 75.4/ .00

OMPOSITE RESULTS

TEST NUMBER C-VAn-16
BARCMETER MM HE 743.0
HUMIDITY G/KE 2.9

TEMPERATURE DEG C 6.7

M-17

TEST WEIGHT 1361, KG( 3e@e. LBS)
ACTUAL ROAD LOAD
GASOLINE EM-1026-F

ODOMETER

705, HM(

4.3 KW(

3.7 HP)

438, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.8

o

STABILIZED

760.0 (30.0)

756.9
41,7
69
129,
121
11.8/
1.5/
.8/
18.1/
t2.e/
.7/
.3/

2
[

(29.8)
(107.@)
463,
9 ( 4387.)
2/ 13,
2/ 12,
e/ 1.
12/ L
14/ 6254
14/ . 0407
1/ .4
A
1.38

— s
. .

. 3867

13

o4
L
.19
93 4
.10

.83
.03

361.9

2
8
3

CARBON DIOXIDE
FUEL ECONDMY

HYDROCARBONS (THC)

CARBON MONOXIDE

OXIDES OF NITROGEN

.83
4,32
68.
.86
976

26, 39

7.5

975
L9470 .9
283. 6/

6/MI
MPG

6/M1
6/M1
6/MI

-

)

HOT TRANSIENT

762.0
756.9
41,1

(30.9)
{29.8)
{186.9)

40403,

73.
30.2/
11,2
15.8/

A/
88.3/
12,3/

al/

v

6 ( 2671,)
e/ 5e.
2/ 1L
12/ 14,
12/ 1.
14/ .8318
14/ 0411
17 L3
17 .0

15,99
40,

1

3

<7933

1.

1
{

-

3
73
.18

1098. 6

30

a9

.08

A48
. 32
1.6
.26
.2l

3035,
3.64
974

30)
N

3-BAG
47,1
25. 91
.23
A2
1



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-VAH-1b RUN 3
VEHICLE MODEL  S@ TOYOTA CELICA
ENGINE 2,2 Li134, CID) L-4
TRANSMISSION A4

BAROMETER 741.43 MM HG(29.19 IN HB)
RELATIVE HUMIDITY &7, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOKER DiF P MM, H20(IN. H20)
BLOWER INLET P MM, HZO(IN. H2O)
BLOWER INLET TEMP, DEG. C{DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCR}
THC SAMFLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PFM
CO SAMPLE METER/RANGE/PFM
C0 BCKGRD METER/RANGE/PPM
CG2 SAMPLE METER/RANGE/PCT
(02 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPM

{0 CONCENTRATION PPM

{02 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
€0  GRAMS/MI
Oz GRAMS/MI
NOX GRAMS/MI
FUEL ECONGRY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)

COMPOSITE RESULTS
TEST NUMBER C-vAH-16
BARDMETER MM HG 741.4
HUMIDITY G/KG 142
TEMPERATURE DEG C  25.6

- VEHICLE EMISSIONS RESULTS -
PROJECT 88-2346-801

VEHICLE NO.92

DRTE  7/19/90

BAG CART NO. 2 / CVS NO.
DYNO NO. 3

T

DRY BULR TEMP. 25.6 DEG C(78.8 DEG F)
ABS. HUMIDITY 14.2 GM/KG

1A 18
COLD TRANSIENT 'COLD TRANSIENT
9-148 SEC 148-583 SEC
767.1 (3@.2) 762.0 (30.0)
762.8 (38.8) 762.08 (30.0)
43,3 (118.9) 43,3 (110.9)
11213, 29164,

28.8 ( 73b6.) 32 ( 1915.)
45.4/ 2/ & 12.6/ 2/ 13
1.6/ 2/ 12 1.7/ 2/ 1L
43,4/ 12/ &3 3.9/ 12/ A

A7 1 L a0 1) L

93.2/ 14/ .9482 6S.2/  1/1.18%
12.9/ 14/ .08399 2.3/ 1/ .0486

M-18

TEST WEIGHT 1361. KG( 3@@8. LBS)
ACTUAL ROAD LOAD 4.3 KW( 3.7 HP)
GASCLINE EM-1926-F

ODOMETER 761, KM( 473, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.13

Z 3

STABILIZED HOT TRANSIENT
762.@ (30.9) 762.8 (38.2)
762.8 (30.0) 762.9 (30.0)

42,8 (109.@) 42.8 (109.@)

69413, 40446,

129.2 { 4562.) 75.3 { 2658.)
1.4/ &/ 1L 19.8/ 2/ <ce.
18.4/ 2/ i@ i7.9/ 2/ 18.

2.8/ & 3 18.4/ 12/ 18.

e/ 12/ 1 i3

78.9/ 14/ (6393 92.6/ 14/ .9323
12,1/ 14/ 0483 12,1/ 14/ 9403

45.4/ 2/ 43.4 1.3/ 1/ 2.9 &1 U .6 7.8/ 1/ 2.9
B2 3 NGRS VA | YA VA AT VA
14,00 11.16 28.91 14,33
35. 3. 1 3.
42, 4, z. 1.
Sl 1. 1623 . 6009 . 8948
45.1 2.9 A 2.2
A2 .89 L1 .14
.82 .29 .23 .61
347.7 1153.9 1421.3 1233.2
2.83 W33 e .32
.62 .83 .83 .04
1.5 .05 .87 A7
o17.3 397.4 369.7 338.3
3.03 A2 .a3 .29
16,99 21,8 ez, 39 23.98 29. 0@ 26,19
148, 364, 867, 903,
.67 3.58 2,99 3.85 7.49 3.63
. 989 . 5968 967 972 971 .970
L9150 . 893) 984( .924)
5.1/ .00 04.5/ .00
3-BRB
CARBON DICXIDE 6/ML 371.4
FUEL ECONDMY MPG 23,92
HYDROCARBONS (THC) G/MI .83
CARBON MONDXIDE G/MI .15
OXIDES OF NITROBEN G/HI .18



SOUTHWEST. RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-VAK-17 RUN
VERICLE MODEL 92 TOYOTA CELICA
ENGINE 2.5 L{154. CID) L-4
TRANSMISSION A4

BAROMETER 739,14 MM HG (29,18 IN HB)
RELATIVE HUMIDITY 5@. PCT
BRG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. H2D(IN. K2O)
BLOWER INLET P MM, H2O(IN, HeD)

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

BLOWER REVOLUTIONS

70T FLOW STD. CU. METRES(SCF)
TiC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/FPM
CO  SAMPLE METER/RANGE/PFM
C0  BCKGRD METER/RANGE/PPM
COZ SAMPLE METER/RANGE/PCT
COc BCKGRD METER/RANGE/PCT
NDX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PRM
DILUTION FRCTOR

THC CONCENTRATION PPRY

CO  CONCENTRATION PPM

CO2 CONCENTRATICN PCT

NDX CONCENTRATION PR

THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
L0 GRAMS/MI
COZ  GRAMS/MI
NGX  GRAMS/MI
FUEL ECONCMY IN MFG

RUN TINE SECONDS
MEASURED DISTANCE K
SCF, DRY

UFC, WET (DRY)

T0T VGL (SCM) / SAM BLR (SCM)

OMPOSITE RESULTS
TEST NUMBER C-VAH-17
BAROMETER MM HG  739.1
HUMIDITY G/H6  12.8
TEMPERATURE DEG C  28.9

FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 28-1815-0@1

VEHICLE NO.92

DATE  7/20/90

BAG CART NO. 2 / CVS'NO. 2
DYND NO. 3

DRY BULB TEMP. 28.9 DEG C(84.@ DEG F)
ABS. HUMIDITY 12.B GM/KG

1A 1B
COLD TRANSIENT COLD TRANSIENT
0-140 SEC 148-583 SEC
787.1 (d0.2) 772.2 (38, 4) 7
762.0 (38,0 764.5 {30.1) 7
42,8 (109.Q) 42,2 (196.9)
11221, a92ct.
c@.8 ( 735 34,2 ( 1915.)
60.1/ 2/ 68, 1.4/ 2/ 1L 1
9/ 2/ 1. ie.7/ 2/ 1L i
49,7/ 12/ 49, W17 127 L
4/ 12/ ., B7AEN VT N
52,9/ 14/ .9402 b4.0/ 1/1.1767 7

11,9/ 14/ .@8395 2.2/ 1/ .0368 1
41,4/ 2/ 41.4 3.8/ 1/ a1

T -V 0/ 17 .0
14,08 11.38
5. s
47, 1.
L9035 1. 1413
47.1 8.1
.60 .05
1. 14 .04
3442 1133.1
e e .90
.88 02
1.68 .01
37,2 383.6
2.97 .30
17.30 21,75 23. 12
149, 363,
.58 3.63 .93
975 974 .973
L917( .982)
75,0/ .00
CARBON DIBXI
FUEL ECONOMY
HYDROCARBONS
CARBON MONOX

OXIDES OF NI

M-19

TEST WEIGHT 1361. KG( 3008, LBS)
ACTUAL ROAD LOAD 4.3 KW( 5.7 HP)
GASOLINE EM-1026-F

ODOMETER ~ 6@3. KM( 499, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.@7

~n -

c 3
STABILIZED HOT TRANSIENT
67.1 (38.2) 714.7 (30.5)
b2.9 (30.9) 767.1 (30.2)
42,2 (108,0) 42,8 (109.@)

69408, 40431,
128.8 ( 4549.) 74.9 ( 2645.)
8.5/ 2/ 18 9/ 2/ 11,
8.8/ 2/ 1@ 8.9/ 2/ A,
1.8/ 12/ & 31 12 4,
312/ T -V S
9.1/ 14/ ,6428 51.8/ 14/ 9116

2.8/ 14/ ,8399 12,1/ 14/ 0403
33 1.9 S PR VA VAR
VA VA VA VAN
ce. 81 14.68
1. 3
1. 3
. 6048 8741
.8 2.8
.07 A1
.13 .c
1426.7 11%8.9
2 b4
.a2 03
.85 .08
3b4.2 334.7
.06 12
24, 34 29, 32 6. 48
867. 5%,
3.9 7.50 3.58
.978 977 973
<9450 ,929)
203.8/ .o@
3-BAG
DE G/M1 364.9
MFG 24, 33
(THE) GB/MI 26
IDE G/MI .11
TROGEN  G/MI .23



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESERRCH

TEST NO.  C-AH-18 RUN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L(134. CID) L-4
TRANSHMISSION R4

BAROMETER 739.90 MM HG(29.13 IN HE)
RELATIVE HUMIDITY S4, FCT
BAG RESLLTS

BAS NUMBER

DESCRIPTION

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

TOT FLOW STD. CU. METRES{SCF)
THC SAMFLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
C0 SAMPLE METER/RANGE/PEM
CC  BCKGRD METER/RANGE/PPM
COZ SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/PCT
NOX SRMPLE METER/RANGE/PFM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION FPM

CO CONCENTRATION PPM

€02 CONCENTRATIGN PCT

NOX CONCENTRATION PEM

THC MASS CGRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC  GRAMS/MI
CO  GRAMS/MI
CG2  GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOMY IN MPG

RUN TDME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)

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

COMPOSITE RESULTS
TEST NUMBER
BARCMETER MM HG 739.9
HUMIDITY G/KE 18,9
TEMPERATURE DEG € 23.3

C-AH-18

FTP

- VEHICLE EMISSIONS RESULTS -
PROJECT 83-1815-091

VEHICLE NO.92 TEST WEIGHT 1361. KG{ 3000. LBS)

DATE &/ 2/90 RCTUAL RORD LOAD 4.3 KW( 5.7 HP)

BAG CART NO. 2/ CVS NO. 2 GASOLINE EM-1826-F

DYND NG. 3 ODGMETER  858. KM( 533, MILES)

DRY BULB TEMP. 23.3 DEG C(74.8 DEG F)

ABS. HUMIDITY 10.9 GM/KG NOX HUMIDITY CORRECTION FACTOR .98

1A {B z 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT

0-142 SEC 140-505 SEC

762.9 (30.0) 762.0 (30.9) 762,98 (30.Q) 762.9 (30.0)

762.9 {30.9) 762.9 (30.9) 762.0 (30.0) 762.9 (30.9)

444 (112.9) 42,2 (108.9) 42,8 (109.9) 41,7 (107.®)

11250. 29198. 69438, 49379,

20.8 ( 736.) S4.3 { 1916.) 126.9 ( 4553.) 75.1 ( 2653.)
W,z 2 4. 6.9/ 2/ 1% 5.2/ @ 15 4.1/ 2/ 14
.6/ 2 8. 17.2/ 2/ 17. 5.4/ 2/ 15 13.6/ 2/ b
4.2/ 12/ k6. a6/ 12/ 2. .6/ 12/ & e/ 12/ L
1.4/ 12/ 1. L3 12/ L el L 6/ 120 1
91.5/ 14/ 9049  9b.1/ 14/1.8296  78.6/ 14/ .6341 88,6/ 14/ .B8341
13,8/ 14/ .047@  13.5/ 14/ L0458 13,3/ 14/ 8450 12.8/ 14/ 8430
48.3/ 2/ 40.3 18.9/ 1/ 4.8 24l 1 b 5.8/ 1/ 1.3

A2 b 9/ 1.2 RYARS VAN K TAER VAN

14,68 12.99 21.08 16, 04
24, 1. i 1.
44, 1 o 1.
. 86083 .9873 L5912 L7938
39.9 b6 .6 1.3
.29 .82 .8 .85
1.0 .08 .6 .25
328.1 981.9 1395.6 1891.9
1.56 A7 .15 .18
A2 .01 .01 .01
1.56 .03 .8 .2l
483.4 336.3 360.6 301, 4
2.9 .16 .24 .05
18.28 24,31  26.3b 24,59 26,71 29.42
149, 365. 868. 505.
.68 .60 2,92 .87 7.49 3.62
.974 .973 .973 .977 .976 .975
.925¢ ,999) 947 .930)
75.1/ .00 4.1/ .00

3-BAG

CARBON DIOXIDE G/MI 345.9

FUEL ECONOMY MPG 25. 74

HYDROCARBONS (THC)  G/MI .03

CARBON MONOXIDE  G/MI .08

OXIDES OF NITROGEN G/MI .15

M-20



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-AH-19 RUN 1
VERICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L{134, CID) L-4
TRANSMISSION Ré

BRROMETER 740,66 MM HB{29. 16 IN HB)
RELATIVE HUMIDITY 355, PCT
BAG RESULTS

BAG NUMBER

DeSCRIPTION

BLOWER DIF P MM. H20(IN. HeD)
BLOWER INLET P MM, HZO(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
CGz SAMPLE METER/RANGE/RCT
CC2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/FPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPY

CO  CONCENTRATION PRM

CO2 CONCENTRATION PCT

NOX CONCENTRATION FrM

THC MASS GRAMS

CO MASS GRAMS

£O2 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
C0Z GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)

T0T VGL (SCM) / SAM BLR (SCM)

MPOSITE RESULTS
TEST NUMBER C-AH-19
BAROMETER MM HG  740.7
HUMIDITY G/KE 18,3
TEMPERATURE DEG C  23.9

FTP - VEHICLE EMISSIONS RESULTS -
PROJECT 08-1815-001

VEKICLE NO.92

DATE 8/ 3/90

BAG CART NO. 2 /-CVS ND, 2
DYND NO. 3

DRY BULB TEMP. 23.9 DEG C(7S5.@ DEG F)
ABS. HUMIDITY 10.5 GM/KG

1R 1B
COLD TRANSIENT COLD TRANSIENT
0-140 SEC 140-5085 SEC
762.8 (30.@) 762.9 (30,8
762.0 (30.0) 762.0 (30.2)
39.4 ({03.0) 36.9 ({@2.®)
11207, 29167,

2l.o ( 740,) J4.6 ( 1929.)
40,9/ g/ 41, 13,3/ 2/ 13
2.6/ 2/ 13 ig.6/ 2/ 13,
31.6/ 12/ 51, 2.1/ 18/ 3.

L4/ 12/ 1. l.e/ 12/ 1,

91.1/ 14/ .8940 93.9/ 14/1.08237
12,1/ 14/ 0403 12.2/ 14/ 8407

TEST WEIGHT 13b1. KG( 3009, LBS)
ACTUAL ROAD LOAD 4.3 KW( S.7 HP)
GASOLINE EM-1026-F

ODOMETER 877, KM(  545. MILES)

NOX HUMIDITY CORRECTION FACTOR .99

) -

c 2

STABILIZED HOT TRANSIENT
762.0 (38.0) 762,02 (30.9)
76c.08 (30.9) 762.8 (30.Q)

38.9 (1082.@) 36.9 (102.0)

69372, 40399,

129.9 ( 4387.) 75.7 { 2671.)
12.8/ 2/ ie. 13.¢/ 2/ 13
L3 2/ . i 2f 1

&9/ 12/ 3 4.0/ 12/ 4,

N7 1 L .9/ 18/ .

7.2/ 14/ 6102 88.3/ 14/ .8273
12,9/ 14/ .0399 12,1/ 14/ . 0403

.7/ 1/ 13.2 1.7/ 1/ 3.0 3 1) b 26/ 1/ LS
A7 VA -V VA N7 VA ST VA |
14,83 13.97 cl.91 16. 17
9. 2. L. 2.
S 1. 2. 3.
. 8564 9861 9721 . 7894
13.2 2.9 3 1.3
239 .06 .08 09
1.31 .89 .c8 .29
3c8.7 986.1 1360.6 1093. 4
32 .30 2 .19
.90 .82 .82 .02
1.93 .03 .07 .08
484.3 336. 3 347.9 305.4
.76 .10 .03 .05
18.13 24,29 26. 36 2. 54 27. 09 9. 01
148, 363, 868, 905,
.68 3.61 2,93 3.92 1.58 3.58
974 573 973 577 976 973
926 ( .910) <9481 .932)
736/ .00 05,6/ .00
3-BAB
CARBON DIOXKIDE G/MI 335.2
FUEL ECONOMY MPG 6. 16
HYDROCARBONS (THC) G/MI .84
CARBON MONOXIDE G/MI .14
OXIDES OF NITROBEN G/MI .28

M-21



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-VAR-c@ RUN 1
VEHICLE MODEL 5@ TOYOTR CELICA
ENGINE 2.2 L(134. CID) L4
TRANSMISSION A4

BAROMETER 744,938 MM HG(29.33 IN HG)
RELATIVE HUMIDITY 39, PCT
BRG RESULTS

BAG NUMBER

DESCRIPTION

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

TOT FLOW STD. CU. METRES{SCF)
THC SAMFLE METER/RANGE/PPM
THC BCKGRD METER/RRANGE/PPM
CO GSRMFLE METER/RANGE/PPM
CO BCKGRD METER/RANGE/PPM
C0Z SAMPLE METER/RANGE/PCT
COz BCKGRD METER/RANGE/PCT
NOX SAMFLE METER/RANGE/PPM
NOX BCHGRD METER/RANGE/PRM
DILUTION FACTOR

THC CONCENTRATION PPM

CC COMCENTRATION FPM

COz CONCENTRATION PCT

NOX CONCENTRATION FPM

TAC MASS GRARS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
C0  GRAMS/MI
COZ  GRAMS/MI
NOX  ORAMS/MI
FUEL ECONOMY IN MFG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

OFC, WET (DRY)
TOT VOL (SCM) / SAM BLR (GCM)

COMPOSITE RESULTS
TEST NUMBZR C-VAK-20
BARCMETER WM HG 743.0
HUMIDITY B/K6 1Ll
TEMPERATURE DEB € 23.9

- VEHICLE EMISSIONS RESULTS -
PROJECT @6-1815-8@1

VEHICLE NO.92

DATE 8/ 7/9@

BAG CART NG. 2 / CVS ND. 2
DYNO NO. 3

DRY BULB TEMP. 23.9 DEG C(73.0 DEG F)
ABS. HUMIDITY 11.1 GM/XG

TEST WEIGHT 13b1. KG( 38@@. LBS)

ACTUARL RORD LOAD
BASOLINE EM-1826-F
988, KM(

ODOMETER

4,3 KW( 5.7 HP)

S64. MILES)

NOX HUMIDITY CORRECTION FRCTOR 1.@1

i 1B 2 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
0-14@ SEC 14@-5@3 SEC
51.8 (29.6) 762.9 (30.9) 762.8 (30.0) 762.9 (33.0)
749.3 (29.9) 799,59 (€9.9) 739.5 {25.9) 7559.5 {29.9)
43.9 {ill.@) 43,9 (111.9) 4i.1 (186.9) 43,3 (118.9)
11z, 29218, 69341, 4d400.
21.9 ( 741} S4.6 (1927.) 138.2 { 4386.) 75.5 { 2667.)
41,7/ 2/ 48, 13.2/ 2/ 13 ia.9/ 2/ 18 4.7/ &/ 15
8.3/ 2/ 4% 8.1/ 2/ % 8.8/ o 9. 2.2/ 2/ 1a
92,9/ 12/ 93 YA -V A 1.8/ 12/ & b6/ 12/ b
b7 120 L L&/ 12/ . b0 12 L b/ 127 L
92.4/ 14/ .9271 b4 4/ 1/1.1842 78.9/ 14/ 6393 99.5/ 14/ .879%¢
11,4/ 1%/ 8376 2.3/ 1/ .04@ 11.7/ 14/ ,9388 12.4/ 14/ 0415
2e.8/ 2/ 2.9 24,4/ 1/ b.2 4,1/ 17 11 .1/ 1 L9
el L3 a0 1.2 g1 .2 Y VAV A
14.24 11.30 0. 92 15.¢1
39, 3. c. 3
a9, 6. L B.
6521 1. 1472 . b4 . 8483
28.6 b.2 9 1.7
47 A7 A2 .14
2.19 .39 A7 .49
342.9 1146.3 1435.6 1162.3
.84 . b4 .23 .25
.69 .86 .83 . 04
3.2l .13 .04 .14
o03.9 392.9 378.9 323.2
1.23 .2 N3 9
17.33 2l. 34 22.38 23.96 23,50 27.41
148, 363, 867, 0.
.68 3.60 2.92 3.88 1.48 3.6@
973 971 978 975 974 973
L917( .69%) .9461( .928)
75.6/ .00 205.7/ .09
3-BA6
CARBON DIOXIDE 6/M1 36b.2
FUEL ECONOMY MPG 24, 2b
HYDROCARBONS (THC) G/MI .06
CARBON MONOXIDE G/M1 .21
OXIDES OF NITROGEN G&/MI A3

M-22



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO. - C-VAH-21 RUN 1
VEHICLE MODEL 5@ TOYOTA CELICA
ENGINE 2.2 L(134. CID) L-4
TRANSMISSION R4

BAROMETER 744,73 MM HG(29.32 IN HB) -
RELATIVE HUMIDITY &1, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

BLOWER DIF P MM. HZC(IN. H2Q)
BLOWER INLET P MM. HRO(IN. H2D)
BLOWER INLET TEMP. DEG. C(DEG, F)
BLOWER REVOLUTIONS

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

THC BCKGRD METER/RANGE/PPM

CO SAMPLE METER/RANGE/PFM

CO BCHGRD METER/RANGE/PPM

COZ SRAMRLE METER/RANGE/PCT

CO2 BCKGRD METER/RANGE/FCT

NOX SAMPLE METER/RANGE/FPM

NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PEM

CO  CONCENTRATION PPM

C02 CONCENTRATION PCT

NOX CONCENTRATION PPM

THC MASS GRAMS

C0 MASS GRAMS

C02 MASS GRAMS

NOX MRSS GRAMS

THC  GRAMS/MI
€0  GRAMS/MI
COZ  GRAMS/MI
NOX  GRAMS/MI
FUEL ECONOMY IN MPG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)

70T V0L {(SCM) / SAM BLR (SCM)

OMFOSITE RESULTS
TeST NUMBER C-vAH-21
BAROMETER MM HE 744.7
HUMIDITY G/K6 18,9
TEMPERATURE DEG C  22.8

- VEHICLE EMISSIONS RESULTS -
PROJECT 08-1813-201

VEHICLE NO.92

DATE 8/ 8/90

BAG CART NO. 2 / CVS NO, 2
DYND NO. 3

DRY BULB TEMP. 22.8 DEG C(73.@ DEG F)
ABS, HUMIDITY 1@.9 GM/KG

TEST WEIGHT 1361, KG( 3000. LBS)

ACTUAL ROAD LOAD
GASOLINE EM-1026-F
923. KM(

ODOMETER

4.3 KW( 5.7 KR

575, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.8t

1A 1B g 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
8-140 SEC 140-5085 SEC
762,08 (30,8 774.7 (30.39) 74,7 (30,51 774.7 (30.5)
739.5 (29.9) 769.6 (30.3) 769.6 (30.3) 70%.6 (38.3)
36.7 { 98.@) 36,7 ( 96.0) 36.7 { 98.8) 39.4 (103.0
11232, 29189, 69291, 40500,

2.3 ¢ 75 25,2 ( 1948.) 131.@ ( 4624,) 76.1 ( 2668.)
33.4/ el 33, 2.8/ 2/ 12 13.¢/ 2/ 13 6.2/ 2/ 16,
12,5/ 2/ & 1.6/ 2/ 1:i. 123/ 2/ 12 6.2/ 2/ le.
45,3/ 12/ 45, 1.6/ 12/ & 3.8/ g/ 3 1.9/ 12/ &

L3/ 12/ 1. .o/ 12/ |1, Le/ 18/ L. N7 120 L
89.8/ 14/ .8623 96.3/ 14/1,8333 5.1/ 14/ 5758 87.6/ 14/ 8114
12,3/ 14/ (041t 12.2/ 14/ .9407 12.5/ 14/ 0418 12.9/ 14/ 0434
13.4/ 1/ 18.4 KIS VA VAN - a8/ i/ .5 1.9/ 1/ 21

R 7 VA NV | BT VA 7 VA
15, 40 i2.92 ¢3. 21 16. 48
&, 1. 1. 1.
4e. 1. & 1,
8239 . 9960 . 2358 707
18,3 .8 3 1.9
.27 .04 .09 .04
1.83 .04 .29 .08
320.7 1028.3 1284.7 1074.1
79 .08 1 .c8
.39 .01 .82 .01
1.33 N .07 0
474. 4 34,6 332.0 298, 4
L1l .83 .83 .08
18.533 23.99 25.73 26.70 28. 987 29.7¢
141, ‘ 365, 867. 306.
.68 3.60 2.93 3.87 1.41 3.60
972 A7 971 975 974 973
926 ( L, 908) .95@( ,932)
76,4/ .00 7.1/ .8
3-BAG
CARBON DIOXIDE B/MI 330. 4
FUEL ECONOMY MRG 26. 89
HYDROCARBONS {THC) G/MI .83
CARBON MONOXIDE G/MI .11
OXIDES OF NITROGEN G/MI .88



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-vaH-c2 RUN &
VEHICLE MODEL 9@ TOYCTA CELICA
ENGINE 2.2 L{134, CID) L-4
TRANSMISSION R4

BAROMETER 743,71 MM HG(29.28 IN HG)
RELATIVE HUMIDITY 62, RCT
BRG RESULTS

BAG NUMBER

DESCRIFTION

BLOWER DIF P WM, H2O(IN. HeO)
BLOWER INLET P MM, H2O(IN. Hz()
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 GSRMPLE METER/RANGE/PEM
C0  BCKGRD METER/RANGE/PPM
COZ SAMALE METER/RANGE/PCT
£02 BCKGRD METER/RANGE/RCT
NOX SAWPLE METER/RANGE/FRM
NOX BCKGRG METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PRM

{0 CONCENTRATION PP

£02 CONCENTRATION PCT

NOX CONCENTRATION FoM

THC MASS GRAMS

CC MASS GRAMS

{02 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CC  GRAMS/MI
COz  GRAMS/MI
NGX  GRAMS/MI
FUEL ECONOMY IN MPG

RUN TINE SECONDS
MEASURED DISTANCE M1
SCF, DRY

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

COMPOSITE RESULTS
Tz3T NUMBER C-van-22
BRROMETER MM HG  743.7
HUMIDITY B/HG 114
TEMPERATURE DEG C  23.3

- VEHICLE EMISSIONS RESULTS -
PROJECT 88-1813-081

VEHICLE NO.92

DATE  8/18/99

BAG CART NO. 2 / CVS NO. 2
DYND NO. 3

DRY BULB TEMP. £3.3 DEG C(74.0 DEG F)
fiBS, HUMIDITY 11.4 GM/KG

TEST WEIGHT 13bl. KG( 3000, LBS)
ACTUAL ROAD LOAD 4.3 KW( 5.7 HA)
GASOLINE EM-1@26-F

ODOMETER 959, KM{  59. MILES)

NDX HUMIDITY CORRECTION FACTOR 1.d2

M-24

1A 18 2 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
8-148 SEC 148-505 SEC
762.9 (30.9) 764,35 (30.1) 762.8 (38.0) 762.0 (38.@)
739.5 (25.9) 762.@ (38.® 762.0 (30.% 799.3 (29.9)
41.1 (106.%) 37.8 (100.9) 37.8 {102.9) 5.6 (183.8)
11232, 2920c. 69307, 4@368.

21,8 ( 7431 55.5 ( 1944.) 130.7 ( 4bl4.) 75.8 ( 2675.)
86.3/ 2/ 8k 18.8/ &/ 18 13.4/ 2/ 13 1.7/ 2/ la
4.5/ 2/ 14 4.2/ 2/ 14 1.8/ & 1 1.3/ &/ 1.
60.6/ 13/ 144 h2.8/ 12/ bl, 2.9/ 12/ 4 .2/ /L

1.1/ 13/ 3 1.8/ 12/ & .3 12/ L B8/ 12/ L
92.5/ 14/ 9297 60.3/ 1/1.1074 71.3/ 14/ .b118 89.3/ 14/ .8304
12.4/ 14/ Q415 2.5/ 1/ .o441 12.2/ 14/ 9487 12,2/ 14/ 9407
47,9/ 1/ 12.8 1.3/ 1/ a7 4.9/ 1/ 13 8.0/ 1/ 24

Y V| N YV | AT VAR VAR VAN
14,987 12.82 21,84 13,73
3. 6. Z. 1.
136, 3. 2. a
8912 1,8669 L9738 813
11.9 2.b iZ a1
.88 .18 .43 N'5]
3.33 3.67 23 .04
363.4 1975, 4 i378.8 1126.6
.49 .28 L3l .30
1.3@ .86 .83 .21
4.98 1.25 %6 .81
586, 3 366.1 350.1 389.9
e N .28 .88
17.12 22, 37 24.08 29.32 26.60 28.61
148, 369. 867. 390.
.68 3.62 2.94 3.92 7.9 3.64
.971 970 970 574 974 972
L5200 .98 L9480 .929)
6.1/ .08 20b.4/ .09
3-BAG
CARBON DIOXIDE 6/M1 347.8
FUEL ECONCHY ¥PG 25,52
HYDRGCARBONS (THC) G/MI .08
CARBON MONOXILE 8/MI 43
OXIDES OF NITROGEN G/MI 1



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESERRCH

TeST NO.  C-VAK-23 RUN 1
VEKICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L{134. CID) L-4
TRANSMISSION A4

BAROMETER 742. 44 MM HG(29.23 IN HB)
RELATIVE HUMIDITY 54, PCT
BAG RESULTS

BAG NUMBER

DESCRIPTION

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

TOT FLOW STD. CU. METRES(SCF)
THC SRAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
G0 SAMPLE METER/RANGE/FEM
CO  BCKGRD METER/RANGE/PRM
COZ SAMPLE METER/RANGE/PCT
C02 BCKGRD METER/RANGE/FCT
NOX SAMPLE METER/RANGE/FFM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PRM

CO CONCENTRATION PPM

COz CONCENTRATIDN RCT

NOX CONCENTRATION pPM

THC MASS GRAMS

CC  MASS GRAMS

C02 MASS GRAMS

NDX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
COZ  GRAMS/MI
NCX  GRAMS/MI
FUEL ECONOMY IN PG

RUN TIME SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)
TOT YOU (SCM) / GAM BLR (SCM)

IMPOSITE RESULTS
TEST NUMBER C-VAH-23
BAROMETER MM HG 742.4
HUMIDITY B/KB 9.3
TEMPERATURE DEG C 2.8

- VEHICLE EMISSIONS RESULTS -
PROJECT 88-1815-001

VERICLE NO.92
DATE  8/15/9@

_ BAG CART NO. 2 / CVS ND. ¢

DYNG NO. 3

DRY BULB TEMP. 22.8 DEG C(73.8 DEG F)
ABS. HUMIDITY 9.5 GM/KG

TEST WEIGHT 1361, KG( 3080, LBS)

ACTUARL RORD LOAD

4.3 KW( 5.7 HP)

GASOLINE EM-1026-F

ODOMETER

993, Hi¢

617. MILES)

NOX HUMIDITY CORRECTION FACTOR .S6

1R iB g 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
9-14@ ScC 149-505 SEC
749, 3 (29.5) 762.9 (30.0) 762.0 (30.0) 739.3 (29.9)
744.2 (29.3) 739,35 (29.9) 736.6 (29.0) 754.4 (29.7)
42.8 (109.9) 40.0 (104.0) 39.4 (1@3.9) 40.6 (105.9)
11223, 29197, 69371, 40402,

2.0 O 741,) 4.7 { 1932.) 130.5 ( 4607.) 75.7 ( 2672.)
4.9/ 2/ 47, 13.8/ 2/ 13, 12.7/ 2/ 13. 1317 2/ 16,
12,4/ 2/ i 12.4/ 2/ 12 1Ly & & 1.8/ 2/ &
J4.4/ 12/ S, ¥ 12/ 4 b4/ 12/ & .Y 12/ 4

J/7120 Y, B R 97 120 L 87 12/ L
90.1/ 14/ .8695 63.8/ 1/1.2105 79.7/ 14/ .6535 88.9/ 14/ .8411
13.9/ 14/ .0474 2.7/ 1/ .0476 13.3/ 14/ 0430 13,17 147 (@442
23.9/ &/ 559 33.4/ 1/ 13.4 38/ 1/ 1.0 .8/ i 14

8/ 2/ .8 1.9/ 1/ .5 Ly 1 .4 5 T VA

15. 24 11.06 28,45 15. 9@
35 2, 1. Za
al. g 3 3.
. 8252 1.1671 .6107 L7997
351 12.9 ) 1.1
.43 .05 .10 .29
1.5 A3 .30 .2b
316.9 1169.2 1438.8 1128.0
e 13 1,30 .15 .16
.62 8 .03 02
1.83 B4 13 .87
463, 4 395.1 373.5 304.1
3.1 A4 . B4 . 04
18.94 2l.68 22, 44 23.73 6. 87 29. 13
140, 363, 868. 3.
.68 3.64 2.96 3.91 7.533 3.64
975 972 971 577 <978 975
S916( . 901) 94610 ,939)
LER N ] 206.2/ .00
3-BRB
CARBON DIDXIDE B/MI 3619
FUEL ECONOMY MPG 24, 62
HYDROCARBONS (THC)  G/MI 85
CARBON MONOXIDE 6/M1 .16
OXIDES OF NITROGEN G/MI .23

M-25



SQUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-VAH-24 RUN I
YEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L{134 CID) L-4
TRANSMISSION A4

BAROMETER 742.1% Wi HG(29.22 IN HB)
RELATIVE HUMIDITY S7. RCT
BAG RESULTS

BRAG NUMBER

DESCRIFTION

BLOKER DIF P M. HSO(IN. K2D)
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/PFM
CO ECHGRD METER/RANGE/PFM
COZ SAMFLE METER/RANGE/PCT
{02 BCKGRD METER/RANGE/FCT
NOX GAMFLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION PPK

CC CONCENTRATION PEH

C02 CONCENTRATION FCT

NGX CONCENTRATION PrH

THC MASS GRAMS

CO MASS GRAMS

CO2 MASS GRAMS

NOX MASS GRAMS

THC GRRMS/MI
C0  GRAMS/MI
£0z ORAMS/MI
NOX  GRAMS/MI
FUEL ECONORY IN MF9

RUN TIME SECONDS
MEASURED DISTANCE I
SCF, DRY

DFC, WET (DRY)

TOT YOL (5CM) / SAM BLR (SCM)

COMPOSITE RESULTS
TEST NUMBER C-VAH-24
BARCMETER MM BS 742.2
HUMIDITY B/YG 9.8
TEMPERATURE DEG T 2.2

FTP - VEHICLE EMISSIONS RESULTS -

PROJECT @8-1815-0@1

VEHICLE NO.92

DATE  8/16/90

BAG CART NO. 2 / CVS NO. 2
DYND NO. 3

DRY BULB TEMP, 22.2 DEG €(72.8 DEE F)
ABS., HUMIDITY 9.8 GM/KG

TEST WEIGHT 1361, KGB( 30@d. LBS)
ACTUAL ROAD LOAD 4.3 KW( 5.7 HA)
BRSOLINE EM-1@26-F

DDOMETER  1@15. KM{ 631, MILES)

NOX HUMIDITY CORRECTION FACTOR .97

1R iB < 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
@-14@ SEC 140-505 SEC
745.3 (29.5) 739.9 (29.9) 762.@ {38.9) 762.% (38,9
739.1 (25.1) 756.9 (29.8) 739.5 (29.9) 756.9 (29.8)
42.8 {i99.9) 41.7 (197.0) 48,6 (103.0) 42.2 (108.0)
11227, 29220, 69312, 40403,
ci.@ ( 741.) S4.6 ( 1528.) 129.7 { 4580.) 73.4 { 2662.)
9.7/ 2/ S8 15.6/ 2/ 16. 13.9/ 2/ 14 149/ &/ 1
1s.1/ 2/ 15 14.4/ 2/ 14, 13,7/ 2/ 14 2.4/ 2/ 12
708.9/ 12/ 89. 3.4/ 12/ 3. 3.4/ 12/ A b3/ 12/ &
b/ 127 L Le/ 12/ L 87 12/ L A7 1. L
89.9/ 14/ 8647 63.3/  1/1.1636 79.5/ 14/ 6499 89.9/ 14/ .B8434
12.6/ 14/ .8422 2.3/ 1/ 0486 12,7/ 14/ .08426 12.9/ 14/ (@434
43471 2/ 43.4 46,5/ 1/ 117 25 1/ .1 4.8/ 1/ 13
32 .3 e/ 1.3 Y VA AU 2
15.8 1158 @, 56 15.85
36. 2. 1. 3.
a7, 4. Z. 3
.8232 1.1265 .6Q%4 .8ez7
43.1 1.4 G 1.1
X .8 .86 . 14
1.62 .2 37 oA
317.9 1123.9 1447.Q 1198.9
1.68 113 A2 .16
.57 .23 .8z .04
2. 17 .29 .89 A2
423t 396. 4 374.9 308.1
2. 2h 41 .03 .04
20.70 21.99 22.36 23.78 2. 8% 28.73
140. 363, 867, 305,
.15 3.59 2. 84 3.87 747 3.68
974 972 .97 976 .975 974
L519( .982) L946( .929)
75.6/ .80 205.1/ .0
3-BAG
CARBON DIOXIDE 6/M1 361.7
FUEL ECONOMY ¥PG 24,58
HYDROCARBONS (THC)  G/MI .05
CARBON MONDXIDE &/M1 .19
OXIDES OF NITROGEN G/MI .19

M-26



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  C-VAH-23 RUN 1
VEHICLE MODEL 9@ TOYOTA CELICA
ENGINE 2.2 L(134, CID) L-4
TRANSMISSION R4

BAROMETER 739.39% MM HG(29.11 IN HG)
RELATIVE HUMIDITY 38. PCT
BAG RESULTS

BAG NUMBER

DESCRIFTION

SLOWER DIF P MM, H2G(IN. H20)
BLOWER INLET P MM, H2O(IN. H20)
BLOWER INLET TEMP. DEG. C(DEG. P
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THC SAMPLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CC  SAMPLE METER/RANGE/PPM
CO ECKGRD METER/RANGE/PPM
CG2 SAMPLE METER/RANBE/PCT
CO2 BCKGRD METER/RANGE/PCT
NOX SAMPLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRRTION PPM

C0 CONCENTRATION PPM

CO2 CONCENTRATICN RCT

NOX CONCENTRATION FEM

THC MASS GRAMS

CO0 MASS GRAMS

CG2 MASS GRAMS

NOX MASS GRAMS

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

RUN TIME SECONDS
MEASURED DISTANCE M
SCF, DRY

DFC, WET (DRY)

TOT VOL (SCM) / SAM BLR (SCM)

IMPOSITE RESULTS
TEST NUMBZ C-VAH-235
BAROMETER MM HG 729.4
HUMIDITY GB/HK6 10,3
TEMPERATURE DEG C  22.8

FTP

- VEHICLE  EMISSIONS RESULTS -
PROJECT @8-1815-081

VEHICLE NO.92 TEST WEIGHT 1361, KG( 3@880. LBS)

DATE  9/12/9@ ACTUAL ROAD LOAD 4.3 KW( 5.7 HM

BAG CART NO. 2 / CVS'ND. & GASOLINE EM-1@26-F

DYND NO. 3 ' ODOMETER 1048, HM( 646, MILES)

DRY BULB TEMP, 22.8 DEG C(73.9 DEG F)

ABS. HUMIDITY 10.3 GM/KG NOX HUMIDITY CORRECTION FACTOR .99

1A 1B 2 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
0-142 SEC 148-505 SEC
759,39 (29.9) 762.9 (30.0) 774.7 (30.9) 767.1 (308.2)
7544 (29.7) 739.9 (29.9) 769.6 (30.3) 739.5 (29.9)
43,3 (110.0) 42.2 (198.@) 41,1 (106.0Q) 41,7 (107.9)
11250, 29224, 69369, 40416,

28.9 ( 737, 34,3 ( 1917.) 128.9 ( 4533.) 73.1 ( 2653.)
98.3/ 2/ 98, 18.2/ 2/ 18 Hw.ar 2/ 1, 5.8/ 2/ 1.
tl.g/ 2/ 1L 14/ 2/ 11, 18,5/ 2/ 1, 9.%/ 2/ N
68.9/ 14/ 323, 19.8/ 12/ 19, 1.3/ 12/ L t.a/7 12/ 1.

.2/ 147 L, R VAR -7 A7 180 . B/ 12
94.9/ 14/ 9949 b4.2/ 1/1.1604 81.6/ 14/ ,b884 92.3/ 14/ 9245
13.8/ 14/ 0438 2.4/ 1/ .8423 12,6/ 14/ 9422 12.4/ 14/ .0415
e/ 1/ 28 42/ 17 11 Le/ 1/ .4 A P VAR B

7 VS T VA N7 VAN 8/ 1/ .0

12.94 11.32 19. 43 14,48
88. 8. i, 1,
318, 18. 1. 1.
9543 1.1418 6483 . 8859
a7 1.2 A 1.3
1.86 .ch .18 .04
7.54 1.16 .19 .12
3604.8 1135.0 1338, 4 12:8.9
A LA .10 .2l
1.68 .08 .03 .01
11.37 39 .03 .03
549,93 384.3 393.9 337.0
b R4 .83 .06
15. 48 2l 13 23,82 22,51 24.19 26. 31
140, 363, 867, 305,
.6b 3.62 2,99 3.89 7.5 3.62
972 S 978 975 974 973
.513( . 898) 9420 .923)
n.e/ .08 2041/ .08
3-BAG
CARBON DIOXIDE 6/M1 382.6
FUEL ECONOMY MFG 2. 17
HYDROCARBONS (THC) G/MI 29
CARBON MONOXIDE 6/MI .93
OXIDES OF NITROGEN G/MI . 04

M-27



SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH

TEST NO.  [S-vAH-26  RUN
YEHICLE MODEL 9@ TOYOTR CELICA
ENGINE 2.2 Liid4, CID) L-4
TRANSMISSION A4

BAROMETER 740,92 MM HG(29.17 IN HB)
RELATIVE HUMIDITY 69, RCT
BAG RESULTS

BAG NUMBER

DESCRIFTION

BLOWER DIF P MM, HZO(IN, H2O)
BLOWER INLET £ MM. H2O(IN. HZd)
BLOWER INLET TEMF. DEG. C{DEG. F)
BLOWER REVOLUTIONS

TOT FLOW STD. CU. METRES(SCF)
THC SRAMFLE METER/RANGE/FFM
THC BCKGRD METER/RANGE/PEM
C0 SAMPLE METER/RANGE/FFM
CO BCHGRD METER/RANGE/FPM
02 SAMRLE METER/RANGE/PCT
£G2 BCKGRD METER/RANGE/PCT
NOX SAMFLE METER/RANGE/PPM
NOX BCKGRD METER/RANGE/FPM
BILUTION FACTOR

THC CONCENTRATION FPM

CO CONCENTRATION PPM

CG2 CONCENTRATION RCT

NOX CONCENTRATION FPM

THC MASS GRAMS

CO MASS GRAMS

C02 MASS GRAMS

NOX MASS GRAMS

THC GRAMS/MI
CO  GRAMS/MI
C0Z GRAMS/MI
NOX  GRAMS/MI
FUEL ECONCMY IN MPG

RUN TIHE SECONDS
MEASURED DISTANCE  MI
SCF, DRY

DFC, WET (DRY)
T0T VOL (SCM) / SAM BLR (SCM)

COMPOSITE RESULTS
TEST NUMBER
BAROKETER MM HG 740.9
HUMIDITY G/HE  1L9
TEMPERATURE DEG C 2.2

CS-VAH-2b

- VEHICLE EMISSIONS RESULTS -
PROJECT @8-1815-¢@1

VEHICLE NO.92

DATE  9/13/9@

BAG CART NO. 2 / CVS ND. 2
DYND NO. 3

DRY BULB TEMP., 22,2 DEG C{72.@ DG F)
ABS. HUMIDITY 11.9 GM/KG

TEST WEIGHT 13b61. KG{ 300@. LBS)

ACTURL RDAD LOAD 4.3 HW( 5.7 HP)
BASOLINE EM-1135-F
ODOMETER 1096, KM{ 681, MILES)

NOX HUMIDITY CORRECTION FACTOR L.@4

1A 1B 2 3
COLD TRANSIENT COLD TRANSIENT STABILIZED HOT TRANSIENT
2-140 SEC 140-585 SEC
762,08 (30.9) T74.7 (30.3) 776.7 (30.9) fea.1 (31.9)
739.5 (29.9) 769.6 (30.3) 769.6 (38.3) 795.8 (31.3)
43,3 (lid.0) 42,2 (108.@) 48.6 (105.9) 32.2 ( 98.9)
11217, 252535, £9442. 48373,

8.8 { 736.) S4.4 ( 1921.) 129.5 { 4373.) 76.4 ( 2696.)
2.8/ 2/ 3 17.6/ 2/ 18, 13.3/ 2/ 13 12.8/ &/ 1a
13.7/ 2/ 14 13.6/ 2/ 14 3.1/ 2/ 1. 1.7/ 2/ 1d.
41,17 12/ 48, 66.9/ 12/ 66. 1.9/ 1/ L. 1.7/ 1/ 2

VAR T A L./ 12/ L 97 12/ L BTN -7 B N
93.9/ 14/ 9671 65.1/  1/1.1973 79.8/ 14/ .bS33 83.9/ 14/ .BAl1
12.7/ 14/ .42 2.9/ 1/ D44} 12.7/ 14/ .8426 12.7/ 14/ .0426
2.3/ 1 5.7 6.9/ 1/ 1.8 1.7/ 1 .4 3.7 i/ 1.9

YA VAR VAR VAN VA VAR .8/ i/ .0

13.79 11.12 20.49 15.98
28. o 1. 1.
38. . 1. 1.
L9275 1.1972 L0147 .81l
5.6 1.8 L .9
oh .16 . b . B4
.92 3.93 .85 .18
354,10 1152.4 1457.6 1119.9
23 .18 A2 .19
. 36 .86 . .01
1.37 1.35 .02 .83
524. 3 396.3 375.2 318.5
.35 87 .83 .
16.81 28,97 £2. 29 23.63 23.77 28.5
149, 363, 867, 083,
.08 3.58 2.91 3.89 7.49 3,61
. 965 .567 967 .972 971 979
L919( . 8%4) L9460 ,92D)
715.2/ .08 #85.9/ .08
3-BAb
CARBON DIDXIDE 6/MI 366.7
FUEL ECONOMY MG 24.27
HYDROCARBONS (THD)  G/MI .23
CARBON MONOXIDE G/MI .58
DYIDES OF NITROGEN G/MI ]
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SOUTHWEST RESEARCH INSTITUTE - DEPARTMENT OF EMISSIONS RESEARCH
- VEHICLE EMISSIONS RESULTS -
FROJECT 86-3734-001

TEST NO.  CS5-VRH-27  RUN !
VEHICLE MODEL  S¢ TOYOTA CELICA
ENGINE 2.2 L(134. CID} L-4
TRANSMISSION A4

DAROMETER 742, 44 MM HG(Z9.23 IN HB)
RELATIVE HUMIDITY 5. PCT
BAG RESULTS

BAG NUMBER

DESCRIFTION

BLOWER DIF P MM. H2G(IN. HZO)
BLOWER INLET P MM, HZO(IN. Hz0)
BLOWER INLET TEMF. DEG. C(DEG. F)
BLOWER REVOLUTIONS

TOT FLOW S7D. CU. METRES{(SCF)
THC SAMFLE METER/RANGE/PPM
THC BCKGRD METER/RANGE/PPM
CO SAMPLE METER/RANGE/FPM
CO BCKGRD METER/RANGE/PFM
C02 SAMPLE METER/RANGE/PCT
CO2 BCKGRD METER/RANGE/RCT
NOX SAMPLE METER/RANGE/PFM
NOX BCKGRD METER/RANGE/PPM
DILUTION FACTOR

THC CONCENTRATION FRM

CO  CONCENTRATION PP

CO2 CONCENTRATION PCT

NDX CONCENTRATION PR

THC MASS GRAMS

CO  MASS GRAMS

COZ MASS GRAMS

NOX MASS GRAMS

THC  BRAMS/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)
TGT VOL (SCM) / SAM BLR (SCM)

MROSITE RESULTS
TEST NUMBER C5-VAH-27
BARKOMETER MM HG  742.4
HUMIDITY G/KG 1L,
TEMFERATURE DEG € 22,

ro o

3

13

VERICLE NC. 62
DATE  9/14/90

BAG CART NO. & / CVS NO. 2

DYNQ NO. 3

DRY BULB TEMF,
ABS. HUMIDITY i

{A

COLD TRANSIENT

@-14@ SEC

762.2 (30.0)
759.5 (29.9)
41,7 {1e7.®)
11214,
21,8 ( 740.)

38.3/ 2/ 38.
13,9/ 2/ 13

N7 12/ 5.
.2/ 12/ &
LI/ 144 9892

2c.2 DEG C(72.@ DEG F)
L2

2 GM/KG

1B
COLD TRANSIENT
148~3505 SEC

774.7 (38.5)
769.6 (30.3]
41.7 (107.9)
29183,

S4.4 (1922.)
17.6/ 2/ 18,
13.3/ 2/ L&
40.8/ 12/ 41,

.2/ 124 A

64.8/ 1/1.1917

TEST WEIGHT 1361. KG{ 30@@, LBS)
ACTUAL ROAD LORD 4.3 KW( 5.7 HR)
GASOLINE EM-1@26-F

ODOMETER 1152, KM{ 716, MILES)

NOX HUMIDITY CORRECTION FACTOR 1.@1

- -

[ ;)

STABILIZED HOT TRANSIENT

784,9 (30.9) 774.7 (30.9)
774.7 (32.3) 769.6 {30.3)
40,9 (l1@4.@) 49,6 (195.8@)
69301, 40362,

129.5 ( 4574.) 73,4 ( 2664.)
13.9/ &/ 14, 13,6/ 2/ 14,
13.6/ 2/ 14, 13.3/ 2/ 13,

6.3/ 12/ . .8/ 18/ 6.

4.8/ e/ 3 3.8/ 12/ 4

78.9/ 14/ .6393 89.5/ 14/ .835¢

L3/ 14/ 0540 3.1/ 1/ .47 13.3/ 14/ .@531 4.4/ 14/ Q434
3.3/ 1/ 9.1 6.6/ 1/ 1.7 T VAN 49/ 1/ L3
VA V- 6/ 112 b/ 12 N7 VA
13.43 11,19 0. 89 15.63
26, 5 L 1.
46. 34, 2. 2.
9393 1, 1419 . 2887 . 8089
8.9 1.6 o .2
.32 A7 27 .@as
L1 c. 16 .7 .19
360.3 1137.5 1396.3 7.z
.36 A7 .09 .17
Y .86 N a1
1.63 T4 .07 NN
331.9 391.9 339.9 309.6
. 4 .06 e L0
16.35 ot le £2. 55 24,63 6. 44 28,63
140 363. 867, 305,
.08 3,58 2,50 3.89 7.58 3.61
.97¢@ . 969 . 968 973 572 971
.915¢ . 89%) L946¢ .926)
5.4/ 00 205.8/ .00
3-BAG
CARBON DIOXIDE G/MI 357.7
FUEL ECONOMY MPG 24,89
HYDROCARBONS (THC) G/MI .04
CARBON MONOXIDE G/MI .24
GXIDES OF NITROBEN G/MI . 26
M-29






APPENDIX N

1990 BUICK LESABRE
FTP HYDROCARBON SPECIATION MEASUREMENTS
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APPENDIX O

1990 BUICK LESABRE
FTP COLD-START HYDROCARBON SPECIATION MEASUREMENTS



TABLE O-1. COLD-START HYDROCARBON SPECIATION FOR THE
BUICK LESABRE, TEST NO. LS-AH-11

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MG/M! %

METHANE 74 108.7 22.9 43 14.9 21.0 117 32.7 22.03
ETHYLENE 7 10.0 21 0 0.0 0.0 7 1.8 1.27
ETHANE 24 353 7.4 8 2.7 3.8 31 8.8 5.83
ACETYLENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPANE 2 25 0.5 0 0.0 0.0 2 0.5 0.32
PROPYLENE 8 8.5 1.8 0 0.0 0.0 (] 1.6 1.07
1,3-BUTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOBUTANE 2 26 6.5 1 0.3 0.5 3 0.8 0.52
BUTANE 31 468.2 9.7 11 3.8 54 42 11.8 7.93
1-BUTENE 1 1.3 0.3 0 0.0 0.0 1 0.2 0.18
ISOBUTYLENE 3 51 1.1 2 0.8 1.1 8 1.6 1.08
CIs-2-BUTENE 1 1.1 0.2 1 0.2 0.3 1 04 0.26
TRANS-2-BUTENE 0 0.7 0.2 0 0.0 0.0 0 0.1 0.09
BENZENE 9 12.8 27 12 4.3 6.0 21 5.9 3.96
TOLUENE 29 42.8 8.9 16 55 7.7 45 12.5 8.42
ISOPENTANE 30 45.0 9.4 23 7.9 11.2 53 14.9 10.04
1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE 8 115 24 0 0.0 0.0 8 2.2 1.46
2-METHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(Z-METHYL-1,3—BUTADIENE) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CIS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYL-2-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2-DIMETHYLBUTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLBUTANE 4 8.7 1.4 0 0.0 0.0 4 1.2 0.84
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 3 4.1 0.9 0 0.0 0.0 3 0.8 0.51
4-METHYL-2-PENTENE 3 4.0 0.8 0 0.0 0.0 3 0.7 0.50
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 4 6.7 1.4 0 0.0 0.0 4 1.2 0.84
2-METHYL-1-PENTENE/1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
HEXANE 1 1.8 0.4 0 0.0 0.0 1 0.3 0.23
CB8 OLEFINS 1 20 04 0 0.0 0.0 1 0.4 0.25
2,4-DIMETHYLPENTANE 2 3.1 0.7 0 0.0 0.0 2 0.6 0.40
METHYLCYCLOPENTANE 4 8.0 1.2 0 0.0 0.0 4 11 0.75
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 ] 0.0 0.00
3-METHYL~1,3-PENTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLPENTANE/2-METHYLHEXANE 1" i6.8 3.5 12 4.0 5.6 23 6.4 4.29
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 1 1.8 0.4 0 0.0 0.0 1 0.3 0.23
2,2,4~-TRIMETHYLPENTANE 24 38.2 7.8 23 7.9 11.2 47 13.2 8.93
N-HEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,4-TRIMETHYL~1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4,4-TRIMETHYL~2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4/2-5-DIMETHYLHEXANE 4 5.9 1.2 0 0.0 0.0 4 1.1 0.74
2.3,4-TRIMETHYLPENTANE 4 6.6 1.4 10 3.5 5.0 15 4.1 2.78
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TABLE O-1 (CONT’D). COLD-START HYDROCARBON SPECIATION FOR THE
BUICK LESABRE, TEST NO. LS-AH-11

BAG 1A BAG 1B BAG t TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MGMI % MG MG/MI %

2,3,.3-TRIMETHYLPENTANE 3 4.8 i.0 4 12 17 7 1.8 1.27
2-METHYL-3-HEPTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3,5,5~TRIMETHYL-1-HEXENE 0 0.0 ' 0.0 ] 0.0 0.0 "] 0.0 0.00
2-/4-METHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 (] C.0 0.00
2.5-DIMETHYL-1,5-HEXADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2, 5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-ETHYL-1-HEXENE 0 0.0 0.0 [¢] 0.0 0.0 0 0.0 0.00
1-CiS-4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 g 0.0 0.00
OCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3,5-TRIMETHYLHEXANE [ 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.4-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 (4 0.0 0.00
2,5/3,5~-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ETHYLBENZENE 3 4.3 0.8 31 10.8 14.9 34 9.4 6.35
2.3-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-XYLENE/M-XYLENE 5 7.8 18 ] 0.0 0.0 5 1.4 0.68
2-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
O-XYLENE 8 8.2 17 4 1.2 1.7 9 25 17
NONANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-NONENE 0 0.0 0.0 Q 0.0 0.0 0 0.0 0.00
PROPYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2 3-DIMETHYLOCTANE 2 3.7 0.8 0 0.0 0.0 2 0.7 0.46
O-ETHYLTOLUENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,2,4-TRIMETHYLBENZENE S 7.8 1.7 -] 22 3.1 12 3.3 219
ISOBUTYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
DECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-CYMENE 0 0.0 0.0 0 0.0 0.0 © 0.0 0.00
INDAN(E) 0 0.0 G.0 0 0.0 0.0 0 0.0 0.00
4-PHENYL-1-BUTENE (] 0.0 0.0 0 0.0 0.0 o 0.0 0.00
M-DIETHYLBENZENE 0 0.0 0.0 [ 0.0 0.0 0 0.0 0.00
1-METHYL-3-PROPYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
N-BUTYLBENZENE/P-DIETHYLBENZENE 0 0.0 0.0 0 00 0.0 C 0.0 0.00
O-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLDECANE Q 0.0 0.0 0 0.0 0.0 0 0.0 0.00
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 0.0 0.60
UNDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,3,5-TRIMETHYLBENZENE 4 58 1.2 0 0.0 0.0 4 1.0 0.70
C7 CLEFINS 0 0.0 0.0 [¢] 0.0 0.0 0 0.0 0.00
C8-C9 OLEFINS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
Co-C11 PARAFFINS, OLEFINS, AROMATICS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
FORMALDEHYDE — — —_ — _— — 2 0.5 0.35
ACETALDEHYDE —_ —_ — —_ —_ — (] 0.0 0.00
ACROLEIN — _— —_ —_ — — 0 0.0 0.00
ACETONE —_ —_ — — — —_ 1 0.3 0.18
PROPIONALDEHYDE - _ - —-— —_— — 0 0.0 0.00
CROTONALDEHYDE -— _ -_— —_ —_ — 0 0.0 0.00
ISOBUTYRALDEHYDE — — — —_ — —_ 0 0.0 0.00
METHYL ETHYL KETONE — _ - -— —_ —_ 0 0.0 0.00
BENZALODEHYDE - —_ -_ —_ — — 0 0.0 0.00
HEXANALDEHYDE —_ —_ -_— — — — 0 0.0 0.00
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TABLE O-2. COLD-START HYDROCARBON SPECIATION FOR THE
BUICK LESABRE, TEST NO. LS-AH-12

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/M| % MG MG/MI %

METHANE 91 131.3 285 38 134 26.0 130 358 27.69
ETHYLENE 9 13.1 28 3 0.9 1.7 12 3.2 2.48
ETHANE 23 32.7 8.8 7 2.4 4.8 28 8.1 8.27
ACETYLENE 1 0.8 0.2 0 0.0 0.0 1 0.2 0.12
PROPANE 1 1.4 0.3 1 0.5 1.0 2 0.7 0.51
PROPYLENE 4 54 1.1 0 0.0 0.0 4 1.0 0.80
1,3-BUTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOBUTANE 2 28 0.5 1 0.3 0.5 3 0.7 0.55
BUTANE 32 45.7 9.2 10 3.3 8.3 41 114 8.76
1-BUTENE 1 1.1 0.2 0 0.0 0.0 1 0.2 0.16
ISOBUTYLENE 1 21 0.4 3 0.9 1.7 4 1.1 0.85
CIS-2-BUTENE 1 1.2 0.2 0 0.0 0.0 1 0.2 0.18
TRANS-2-BUTENE 0 0.7 0.1 0 0.0 0.0 0 0.1 0.10
BENZENE 7 10.5 21 8 2.9 5.6 16 4.3 3.35
TOLUENE 20 28.7 5.8 14 4.8 9.3 34 9.3 7.18
ISOPENTANE 32 46.8 9.5 24 8.2 15.9 56 15.6 12.01
1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE 8 11.0 22 0 0.0 0.0 8 2.1 1.62
2-METHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(2-METHYL-1,3-BUTADIENE) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CIS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYL-2-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2-DIMETHYLBUTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTENE 0 0.0 0.0 1] 0.0 0.0 0 0.0 0.00
CYCLOPENTANE ] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLBUTANE 3 5.0 1.0 0 0.0 0.0 3 1.0 0.74
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYL-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 4 6.3 1.3 [¢] 0.0 0.0 4 1.2 0.93
2-METHYL-1-PENTENE/1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
HEXANE 3 4.7 0.9 0 0.0 0.0 3 0.8 0.68
C6 OLEFINS 0 0.0 0.0 0 0.0 0.0 ] 0.0 0.00
2,4-DIMETHYLPENTANE 5 6.6 1.3 0 0.0 0.0 ] 1.3 0.98
METHYLCYCLOPENTANE 1 1.4 0.3 0 0.0 0.0 1 0.3 0.21
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 o] 0.0 0.00
METHYLCYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL~1,3-PENTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLPENTANE/2-METHYLHEXANE 12 16.9 34 8 2.7 53 20 5.4 4.18
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 1 1.6 0.3 1] 0.0 0.0 1 0.3 0.24
2,2,4-TRIMETHYLPENTANE 26 37.8 7.8 21 7.0 13.6 47 12.9 9.93
N-HEPTANE 1 14 0.3 0 0.0 0.0 1 0.3 0.21
2,4, 4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,4-TRIMETHYL~1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4,4-TRIMETHYL-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4/2-5-DIMETHYLHEXANE 4 5.4 11 0 0.0 0.0 4 1.0 0.79
2,3,4-TRIMETHYLPENTANE 4 8.1 1.2 2 0.5 1.1 6 1.6 1.24




TABLE O-2 (CONT’D). COLD-START HYDROCARBON SPECIATION FOR THE
BUICK LESABRE, TEST NO. LS-AH-12

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MIL % MG MG/MI % MG MG/MI %

2.3,3-TRIMETHYLPENTANE 2 33 0.7 2 0.5 1.1 4 1.2 0.95
2-METHYL-3-HEPTENE 0 0.0 0.0 ) 0.0 0.0 () 0.0 0.00
3.5 5~-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-/4-METHYLHEPTANE 3 36 0.7 0 0.0 0.0 (i} 0.0 0.00
3-METHYLHEPTANE 2 2.9 0.6 0 0.0 0.0 0 0.0 0.00
2,6-DIMETHYL-1,5-HEXADIENE 0 0.0 0.0 0 0.0 0.0 0 c.0 0.00
2,2,5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-Cl8-4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 .0 c.0 0 0.0 0.00
OCTANE 2 2.2 0.4 ] 0.0 0.0 0 0.0 0.00
2.3,5-TRIMETHYLHEXANE 0 0.0 0.0 90 0.0 0.0 ¢ 0.0 0.00
2,4-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.5/3,5-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
|ETHYLBENZENE 5 7.1 1.4 0 0.0 0.0 2 0.5 0.42
2,3-DIMETHYLHEPTANE 0 .0 0.0 0 0.0 0.0 0 0.0 0.00
P-XYL_ENE/M-XYLENE 13 19.3 3.9 7 2.4 47 13 3.7 2.85
2-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
A-METHYLOGTANE ] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
O-XYLENE 5 7.4 15 0 0.0 0.0 3 0.9 0.66
NONANE 0 0.0 0.0 0 .0 0.0 0 0.0 0.00
TRANS-2-NONENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLOCTANE 2 2.2 0.4 0 0.0 0.0 0 0.1 0.08
O-ETHYLTOLUENE 1 15 0.3 0 0.0 0.0 0 0.0 0.00
1,2,4-TRIMETHYLBENZENE 5 7.8 1.8 2 0.8 18 4 1.2 0.90
ISOBUTYLBENZENE 0 0.0 0.0 0 0.0 0.0 [V 0.0 0.00
DECANE 0 0.0 0.0 [V 0.0 0.0 0 0.0 0.00
P-CYMENE 2 3.1 0.8 o 0.0 0.0 0 0.0 0.00
INDAN(E) ] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-PHENYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 6.0 0.00
M-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-METHYL-3-PROPYLBENZENE 0 0.0 0.0 ) 0.0 0.0 | 0 0.0 0.00
N-BUTYLBENZENE/P-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
O-DIETHYLBENZEME 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLDECANE 0 0.0 0.0 0 0.0 0.0 ) 0.0 0.00
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
UNDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,3.5-TRIMETHYLBENZENE 2 27 0.5 0 0.0 0.0 0 0.0 0.00
C7 OLEFINS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
C8-C8 OLEFINS 2 3.6 0.7 0 0.0 0.0 3 0.8 0.65
C9-C11 PARAFFINS, OLEFINS, AROMATICS (] 0.0 0.0 [V 0.0 0.0 0 0.0 0.00
FORMALDEHYDE — — — — — — 2 0.7 0.52
ACETALDEHYDE — — — — — — 1 0.3 0.22
ACROLEIN — — — — — — 0 0.0 0.00
ACETONE — — — — — — 0 0.0 0.00
PROPIONALDEHYDE — — — — — — 0 0.0 0.00
CROTONALDEHYDE — — — — — — ) 0.0 0.00
ISOBUTYRALDEHYDE — — — — — — 0 0.0 0.00
METHYL ETHYL KETONE — — — — — — 0 0.0 0.00
BENZALDEHYDE — — — — — — 0 0.0 0.00
HEXANALDEHYDE — — — — — — 0 0.0 0.06
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TABLE O-3. COLD-START HYDROCARBON SPECIATION FOR THE

BUICK LESABRE, TEST NO. LS-OEM-13

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MG/MI %

METHANE 86 128.0 7.0 43 14.8 20.7 128 36.2 8.70
ETHYLENE 91 138.5 7.4 3 1.0 14 94 28.8 6.40
ETHANE 25 37.0 20 4 1.5 2.1 29 8.2 1.88
ACETYLENE 13 19.2 1.0 0 0.0 0.0 13 3.8 0.87
PROPANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPYLENE 79 118.5 8.5 10 3.5 4.9 20 25.2 6.07
1,3-BUTADIENE 15 22.1 1.2 0 0.0 0.0 15 4.2 1.00
ISOBUTANE 4 8.0 0.3 2 0.8 0.8 8 1.6 0.38
BUTANE 63 93.5 5.1 8 29 4.0 71 20.0 4.81
1-BUTENE 11 15.8 0.9 0 0.0 0.0 1 3.0 0.72
ISOBUTYLENE 49 73.8 4.0 3 0.9 i.2 52 14.8 3.52
CIS-2-BUTENE 5 8.2 04 0 0.0 0.0 5 1.5 0.37
TRANS-2-BUTENE 7 10.5 0.6 0 0.0 0.0 7 2.0 0.48
BENZENE 41 61.8 3.4 17 X 8.2 58 16.4 3.95
TOLUENE 243 362.3 19.8 21 7.3 10.2 264 74.3 17.88
ISOPENTANE 52 78.2 4.3 19 8.7 9.3 72 20.2 4.86
1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE i6 234 1.3 0 0.0 0.0 16 4.4 1.08
2-METHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(Z—METHYL—1,3—BUTADIENE) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 [+] 0.0 0.00
CIS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYL-2-BUTENE 7 10.0 0.5 0 0.0 0.0 7 1.9 0.45
2,2-DIMETHYLBUTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTENE 0 0.0 0.0 4] 0.0 0.0 0 0.0 0.00
CYCLOPENTANE 1 1.3 0.1 0 0.0 0.0 1 0.2 0.06
3-METHYL-1-PENTENE 1 1.3 0.1 0 0.0 0.0 1 0.2 0.06
4-METHYL-1-PENTENE 1 1.3 0.1 0 0.0 0.0 1 0.2 0.06
2 3-DIMETHYLBUTANE 7 11.0 0.8 0 0.0 0.0 7 21 0.50
"12,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 8 8.7 0.5 0 0.0 0.0 6 1.7 0.40
4-METHYL-2-PENTENE (] 8.5 0.5 0 0.0 0.0 -] 1.8 0.38
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 7 9.9 0.5 0 0.0 0.0 7 1.9 0.45
2-METHYL-1-PENTENE/1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
HEXANE 8 9.7 0.5 0 0.0 0.0 6 1.8 0.44
C8 OLEFINS 1] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLPENTANE 13 19.7 1.1 0 0.0 0.0 13 3.7 0.89
METHYLCYCLOPENTANE 6 8.4 0.5 0 0.0 0.0 -] 1.6 0.38
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1,3-PENTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLPENTANE/2-METHYLHEXANE 38 571 3.1 10 3.5 4.9 48 13.6 3.27
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 4] 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 5 6.9 0.4 0 0.0 0.0 5 1.3 0.31
'12,2,4-TRIMETHYLPENTANE 87 129.3 71 27 9.2 12.8 113 319 7.67
N-HEPTANE 3 46 0.3 0 0.0 0.0 3 0.8 0.21
2,4,4-TRIMETHYL~1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 4 53 0.3 0 0.0 0.0 4 1.0 0.24
2.4,4-TRIMETHYL-2-PENTENE 2 2.9 0.2 0 0.0 0.0 2 0.5 0.13
2,4/2-5-DIMETHYLHEXANE 13 19.1 1.0 0 0.0 0.0 13 3.6 0.87
2,3,4~-TRIMETHYLPENTANE 17 25,3 14 2 0.7 0.9 18 5.3 1.28
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TABLE O-3 (CONT’'D). COLD-START HYDROCARBON SPECIATION FOR THE
BUICK LESABRE, TEST NO. LS-OEM-13

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MG/MI %

2,3,3-TRIMETHYLPENTANE 10 154 08 2 0.7 0.9 12 3.4 0.83
2-METHYL-3-HEPTENE 0 0.0 0.0 [} 0.0 0.0 (] 0.0 0.00
3.5,5-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-/4-METHYLHEPTANE 4 83 03 0 0.0 0.0 4 1.2 0.29
3-METHYLHEPTANE 4 57 03 0 0.0 0.0 4 1.1 0.26
2 5-DIMETHYL-1,5-HEXADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,.5-TRIMETHYLHEXANE 4 6.6 0.4 0 0.0 0.0 4 1.3 0.30
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-C1S-4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 ©.00
OCTANE 3 4.3 0.2 0 0.0 0.0 3 08 0.19
2,3,5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLHEPTANE 0 0.0 0.0 0 6.0 0.0 0 0.0 0.00
2,5/3,5-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ETHYLBENZENE 17 26.0 14 0 0.0 0.0 17 4.9 1.18
2,3-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 G.0 0.00
P-XYLENE/M-XYLENE 53 78.7 4.3 21 7.2 10.0 73 20.7 4.98
2-METHYLOCTANE 2 2.4 0.1 0 0.0 0.0 2 0.5 0.11
4-METHYLOCTANE 2 24 0.1 0 0.0 0.0 2 0.5 0.1
3-METHYLOCTANE 0 0.0 0.0 (Y] 0.0 0.0 0 0.0 0.00
O-XYLENE 21 32.0 1.7 8 238 3.9 30 8.3 2.00
NONANE 1 22 0.1 4 1.2 1.7 5 1.4 0.34
TRANS-2-NONENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPYLBENZENE 4 6.1 0.3 4] 0.0 0.0 4 1.1 0.27
2,3-DIMETHYLOCTANE 9 13.8 0.8 0 0.0 0.0 8 26 0.63
O-ETHYLTOLUENE 5 6.7 0.4 0 0.0 0.0 5 1.3 0.31
1,2,4-TRIMETHYLBENZENE 19 28.2 156 4 14 1.9 23 6.4 1.55
ISOBUTYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
DECANE G 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-CYMENE 5 8.8 c.4 4] 0.0 0.0 s 13 0.31
iNDAN(E) 1 2.0 0.1 0 0.0 0.0 1 0.4 0.09
4-PHENYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
M-DIETHYLBENZENE 1 2.1 0.1 0 0.0 0.0 1 04 0.08
1-METHYL~3-PROPYLBENZENE 2 3.3 0.2 0 0.0 0.0 2 0.6 0.15
N-BUTYLBENZENE/P-DIETHYLBENZENE 2 26 0.1 0 0.0 0.0 2 0.5 0.12
O-DIETHYLBENZENE 0 0.0 0.0 [ c.0 0.0 0 0.0 0.00
2-METHYLDECANE 3 4.1 0.2 0 0.0 0.0 3 0.8 0.18
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
UNDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,3,5-TRIMETHYLBENZENE 1 15.7 0.9 0 0.0 0.0 1 3.0 0.71
C7 OLEFINS 0 0.0 0.0 4] 0.0 0.0 0 0.0 0.00
C8-C9 OLEFINS 17 258 1.4 0 0.0 0.0 17 49 1.17
C9-C11 PARAFFINS, OLEFINS, AROMATICS 4] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
FORMALDEHYDE —_ —_ _ -_— — —_— 18 5.2 1.25
ACETALDEHYDE - — — — — —_ " 3.0 0.73
ACROLEIN — — — — — — 4] 0.0 0.00
ACETONE —_ —_ - —_ — — 1 3.0 0.73
PROPIONALDEHYDE _ — _— — — — 0 0.0 0.00
CROTONALDEHYDE — - _— — — _ 0 0.0 0.0¢
ISOBUTYRALDEHYDE -_ —_ —_ —_ — —_ 0 0.0 6.00
METHYL ETHYL KETONE _ —_ —_ — —_ —_ 0 0.0 0.00
BENZALDEHYDE —_ — -— —_ —_ — 0 0.0 0.00
HEXANALDEHYDE — _ -— —_ — - 0 0.0 0.00
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TABLE O-4. COLD-START HYDROCARBON SPECIATION FOR THE

BUICK LESABRE, TEST NO. LS-OEM-14

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/M! % MG MG/MI %

METHANE 72 107.9 5.8 72 248 25.1 145 40.4 9.21
ETHYLENE 105 158.9 8.4 3 1.2 1.2 109 30.3 6.91
ETHANE 23 349 1.8 9 3.2 3.2 33 9.1 2.08
ACETYLENE 8 11.9 0.6 0 0.0 0.0 8 2.2 0.51
PROPANE 3 4.2 0.2 0 0.0 0.0 3 0.8 0.18
PROPYLENE 87 99.3 5.3 5 1.8 1.6 71 19.9 4.54
1,3-BUTADIENE 12 17.5 0.9 0 0.0 0.0 12 3.3 0.75
ISOBUTANE 1 2.1 0.1 0 0.0 0.0 1 0.4 0.09
BUTANE 47 70.7 338 14 4.9 4.9 82 17.2 3.2
1-BUTENE 12 176 0.9 1 0.2 0.2 12 3.5 0.79
ISOBUTYLENE 25 37.7 2.0 2 0.7 0.7 27 7.8 1.73
CIS-2-BUTENE 4 54 0.3 0 0.0 0.0 4 1.0 0.23
TRANS-2-BUTENE 5 8.2 0.4 0 0.0 0.0 5 1.5 0.35
BENZENE 77 1155 8.2 66 22.7 229 144 40.1 9.14
TOLUENE 143 2134 11.5 48 16.4 16.68 191 §3.3 12.15
ISOPENTANE 42 62.9 3.4 14 4.9 5.0 57 15.8 3.60
1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE 30 44.3 24 7 25 25 37 10.3 2.34
2-METHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(Z—METHYL—1,3—BUTADIENE) 4 8.7 0.4 0 0.0 0.0 4 1.3 0.29
TRANS-2-PENTENE 4 54 0.3 0 0.0 0.0 4 1.0 0.23
CIS-2-PENTENE 3 38 0.2 0 0.0 0.0 3 0.7 0.16
2-METHYL-2-BUTENE 9 13.2 0.7 0 0.0 0.0 9 25 0.56
2,2-DIMETHYLBUTANE 4 58 0.3 0 0.0 0.0 4 1.1 0.26
CYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTANE 1 1.3 0.1 0 0.0 0.0 1 0.2 0.05
3-METHYL-1-PENTENE 1 1.3 0.1 4] 0.0 0.0 1 0.2 0.05
4-METHYL-1-PENTENE 1 1.3 0.1 0 0.0 0.0 1 0.2 0.05
2,3-DIMETHYLBUTANE 12 18.4 1.0 0 0.0 0.0 12 3.4 0.78
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 17 256 14 0 0.0 0.0 17 4.8 1.08
4-METHYL-2-PENTENE 17 25.0 1.3 0 0.0 0.0 17 4.7 1.07
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 17 26.0 1.4 0 0.0 0.0 17 4.9 1.11
2-METHYL-1-PENTENE/1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
HEXANE 20 29.4 1.8 0 0.0 0.0 20 5.5 1.26
C68 OLEFINS 1 22 0.1 0 0.0 0.0 1 0.4 0.08
2,4-DIMETHYLPENTANE 8 12.0 0.6 0 0.0 0.0 8 23 0.51
METHYLCYCLOPENTANE 7 10.5 0.8 0 0.0 0.0 7 2.0 0.45
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 3 3.9 0.2 0 0.0 0.0 3 0.7 0.17
3-METHYL-1,3-PENTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLPENTANE/2-METHYLHEXANE 26 39.4 21 7 23 24 33 9.3 2.11
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 1] 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 12 17.8 0.9 0 0.0 0.0 12 33 0.75
2,2,4-TRIMETHYLPENTANE 38 56.0 3.0 16 54 55 53 14.9 3.38
N-HEPTANE 8 1.9 0.8 0 0.0 0.0 8 2.2 0.51
24,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 1] 0.0 0.0 0 0.0 0.00
2,2,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 5 7.6 0.4 (] 0.0 0.0 5 1.4 0.33
2.4,4-TRIMETHYL-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4/2-5-DIMETHYLHEXANE 10 16.3 0.8 o] 0.0 0.0 10 29 0.65
2,3,4-TRIMETHYLPENTANE 8 12.8 0.7 0 0.0 0.0 8 2.4 0.54
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TABLE O—4 (CONT’D). COLD-START HYDROCARBON SPECIATION FOR THE
BUICK LESABRE, TEST NO. L S-OEM-14

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MGMI %

2,3,3-TRIMETHYLPENTANE 7 8.8 0.5 0 0.0 0.0 7 1.8 0.42
2-METHYL-3-HEPTENE 0 0.0 0.0 Q 0.0 0.0 0 0.0 0.00
3,5,5-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-/4-METHYLHEPTANE 9 13.7 0.7 (4] 0.0 0.0 9 28 0.58
3-METHYLHEPTANE 9 2.9 0.7 0 0.0 0.0 g 24 0.55
2,5-DIMETHYL-1,5-HEXADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2, 5-TRIMETHYLHEXANE 4 5.7 0.3 1] 0.0 0.0 4 1.1 0.24
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-CIS-4-DIMETHYLCYCLOHEXANE (4] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
OCTANE 8 83 0.4 0 0.0 0.0 [:] 1.8 0.35
2,3,5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLHEPTANE Q 0.0 0.0 0 0.0 0.0 ¢} 0.0 c.00
2,5/3,5-DIMETHYLHEPTANE 2 3.0 0.2 0 0.0 0.0 2 0.8 0.13
ETHYLBENZENE 35 52.7 2.8 4 15 1.6 40 111 253
2,3-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-XYLENE/M-XYLENE 90 134.3 7.2 ] 3.1 3.1 99 27.6 6.30
2-METHYLOCTANE 5 7.2 0.4 0 0.0 0.0 § 1.3 0.31
4-METHYLOCTANE 5 7.2 0.4 0 0.0 0.0 5 1.3 0.31
3-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 4] 0.0 0.00
O-XYLENE 32 471.7 2.6 7 25 25 39 10.9 2.49
NONANE 2 3.5 0.2 0 0.0 0.0 2 0.7 0.15
TRANS-2-NONENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPYLBENZENE 8 9.0 0.5 0 0.0 0.0 -] 1.7 0.38
2,3-DIMETHYLOCTANE 15 22.8 1.2 (] 0.0 0.0 15 4.3 0.87
O-ETHYLTOLUENE 8 11.2 0.8 0 0.0 0.0 8 2.1 0.48
1,2,4-TRIMETHYLBENZENE 32 48.4 2.6 3 1.1 1.2 38 10.0 2.28
ISOBUTYLRENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
DECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-CYMENE ] 2.6 0.5 0 0.0 0.0 ] 1.8 0.41
INDAN(E) 3 4.2 0.2 4] 0.0 0.0 3 08 0.18
4-PHENYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
M-DIETHYLBENZENE 2 3.5 0.2 0 0.0 0.0 2 0.7 0.15
1-METHYL-3-PROPYLBENZENE 3 4.9 03 0 0.0 0.0 3 0.9 0.21
N-BUTYLBENZENE/P-DIETHYLBENZENE 3 43 0.2 0 0.0 0.0 3 0.8 0.18
C-DIETHYLBENZENE 0 0.0 0.0 0 G.0 0.0 o 0.0 0.00
2-METHYLDECANE 4 6.4 0.3 0 0.0 0.0 4 1.2 0.27
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
UNDECANE 1 2.2 0.1 [} 0.0 0.0 1 0.4 0.08
1,3,5-TRIMETHYLBENZENE 11 18.9 0.9 0 0.0 0.0 i 3.2 0.72
C7 OLEFINS -] 8.9 058 0 0.0 0.0 8 17 0.38
C8-C9 OLEFINS 27 39.9 21 0 0.0 0.0 27 7.5 1.70
C9-C11 PARAFFINS, OLEFINS, ARCMATICS 0 0.0 0.0 0 00 0.0 0 0.0 0.00
FORMALDEHYDE — —_ — — -— - 21 58 1.31
ACETALDEHYDE — — — - - — 7 21 0.47
ACROLEIN — —_ - — — - [\] 0.0 0.00
ACETONE -_— -_ —_ —_ — —_ Y] 0.0 0.00
FPRCPIONALDEHYDE —_— —_ — — —_ — s} 0.0 0.00
CROTONALDEHYDE —_ —_ —_— — — - 0 0.0 0.00
ISOBUTYRALDEHYDE - — —_ —_ — - 1 0.3 0.06
METHYL ETHYL KETONE —_— -_— —_ —_ — —_ 1 03 0.06
BENZALDEHYDE -— — —_ —_ —_ - 5 1.5 0.34
HEXANALDEHYDE -_ —_ — — — - 0 0.0 0.00
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TABLE O-5. COLD-START HYDROCARBON SPECIATION FOR THE
BUICK LESABRE, TEST NO. LS-AH-15

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MG/MI %

METHANE 87 100.7 21.3 52 17.8 41.5 119 33.4 26.98
ETHYLENE 7 9.8 21 2 0.8 1.8 9 25 2.02
ETHANE 21 31.3 6.8 8 2.1 5.0 27 7.8 6.18
ACETYLENE 1 0.9 0.2 0 0.0 0.0 1 0.2 0.13
PROPANE 2 3.1 0.7 1 0.3 0.8 3 0.8 0.66
PROPYLENE 4 53 1.1 4 1.5 3.6 8 23 1.83
1,3-BUTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOBUTANE 1 1.7 0.4 0 0.0 0.0 1 0.3 0.26
BUTANE 36 54.4 115 9 3.2 7.4 48 12.8 10.34
1-BUTENE 1 1.3 0.3 0 0.0 0.0 1 0.2 0.20
ISOBUTYLENE 1 22 0.5 1 03 0.8 2 0.7 0.55
CIS-2-BUTENE 1 1.1 02 1 0.2 0.5 1 0.4 0.31
TRANS-2-BUTENE 1 1.3 0.3 0 0.0 0.0 1 0.2 0.20
BENZENE 9 13.6 29 17 5.9 13.7 26 7.3 5.93
TOLUENE 9 13.3 28 0 0.0 0.0 9 25 202
ISOPENTANE 25 38.0 8.0 0 0.0 0.0 25 7.1 577
1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE 15 22.3 4.7 0 0.0 0.0 15 4.2 3.39
2-METHYL-1-BUTENE (] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(Z—METHYL—1.3-BUTADIENE) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CIS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYL-2-BUTENE 5 8.1 1.7 0 0.0 0.0 5 1.5 1.23
2,2-DIMETHYLBUTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLBUTANE 8 9.4 20 0 0.0 0.0 -] 1.8 1.43
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 7 10.0 21 0 0.0 0.0 7 19 1.52
4-METHYL-2-PENTENE 7 9.7 2.1 0 0.0 0.0 7 1.8 1.48
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 7 10.2 21 0 0.0 0.0 7 1.9 1.54
2-METHYL~1-PENTENE/1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
HEXANE 7 9.8 21 0 0.0 0.0 7 1.8 1.48
C6 OLEFINS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLPENTANE 3 41 0.9 0 0.0 0.0 3 0.8 0.63
METHYLCYCLOPENTANE 1 1.8 0.4 0 0.0 0.0 1 0.3 0.28
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1,3-PENTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLPENTANE/2-METHYLHEXANE 8 11.8 25 0 0.0 0.0 8 2.2 1.79
CYCLOHEXENE 0 0.0 0.0 1] 0.0 0.0 0 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 3 4.7 1.0 0 0.0 0.0 3 0.9 0.71
2,2,4-TRIMETHYLPENTANE 11 16.8 3.6 9 3.2 7.4 20 5.7 4.63
N-HEPTANE 2 34 0.7 0 0.0 0.0 2 0.6 0.51
2,4,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4, 4-TRIMETHYL-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4/2-5-DIMETHYLLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3,4-TRIMETHYLPENTANE 3 4.3 0.9 0 0.0 0.0 3 0.8 0.85
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TABLE O-5 (CONT’D). COLD-START HYDROCARBON SPECIATION FOR THE
BUICK LESABRE, TEST NO. LS-AH-15

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
GOMPOUND MG MG/MI % MG MG/MI % MG MG/MI %

2,3,3-TRIMETHYLPENTANE 2 34 0.7 0 0.0 0.0 2 08 0.51
2-METHYL-3-HEPTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3,5,5-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-/14-METHYLHEPTANE 3 3.7 038 0 0.0 0.0 3 0.7 0.57
3-METHYLHEPTANE 2 3.0 0.8 0 0.0 0.0 2 0.6 0.45
2,5~-DIMETHYL-1,5-HEXADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2, 5-TRIMETHYLHEXANE 0 0.0 0.0 4] 0.0 0.0 0 0.0 0.00
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-CiS-4-DIMETHYLCYCLOHEXANE o 0.0 0.0 0 0.0 0.0 0 0.0 0.00
OCTANE 2 22 0.5 0 0.0 0.0 2 0.4 0.34
2,3, 5-TRIMETHYLHEXANE 0 0.0 c.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,5/3,5-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ETHYLBENZENE 5 7.3 156 3 1.2 27 8 2.3 1.87
2,3-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-XYLENE/M-XYLENE 13 19.8 4.2 11 38 8.8 24 6.8 5.49
2-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYLOCTANE 0 0.0 0.0 [ 0.0 0.0 0 0.0 0.00
3-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
O-XYLENE 5 77 18 5 18 3.7 10 27 2.19
NONANE 0 0.0 0.0 0 0.0 0.0 0 0.0 © 0.00
TRANS-2-NONENE 0 0.0 0.0 0 0.0 0.0 Y] 6.0 0.00
PROPYLBENZENE 0 0.0 0.0 0 0.0 0.0 Q 0.0 0.00
2,3-DIMETHYLOCTANE 2 2.2 0.5 0 0.0 0.0 2 0.4 0.34
O-ETHYLTOLUENE 1 186 0.3 0 0.0 0.0 1 0.3 0.24
1,2,4-TRIMETHYLBENZENE 5 8.0 1.7 3 1.0 2.4 8 23 1.80
ISOBUTYLBENZENE 0| 0.0 0.0 0 0.0 0.0 0 0.0 0.00
DECANE ¢] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P—CYMENE 2 3.2 0.7 0 0.0 0.0 2 0.6 0.48
INDAN(E) ] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-PHENYL-1-BUTENE Q 0.0 0.0 0 0.0 0.0 0 0.0 0.00
M-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 ] 0.0 0.00
1-METHYL-3-PROPYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
N-BUTYLBENZENE/P-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 (] 0.0 0.00
C-DIETHYLBENZENE 0 0.0 0.0 Q 0.0 0.0 0 0.0 0.00
2-METHYLDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
UNDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,3,5-TRIMETHYLBENZENE 2 2.8 0.8 0 0.0 0.0 2 0.5 0.43
C7 OLEFINS Q 0.0 0.0 [ 0.0 0.0 4] 0.0 c.00
C8-C8 OLEFINS 2 37 0.8 0 0.0 G.0 2 0.7 0.58
Ce-C11 PARAFFINS, OLEFINS, AROMATICS ] 0.0 G.0 0 0.0 0.0 0 0.0 0.00
FORMALDEHYDE —_ -— — — — — 0 0.0 0.00
ACETALDEHYDE —_ -— — _ — —_— 0 0.0 0.00
ACROLEIN - — — — — - 0 0.0 0.00
ACETONE _ —_ — — — —_ 0 0.0 0.00
PROPICNALDERYDE — - — — —_ — [ 0.0 0.00
CROTONALDEHYDBE — - —_ — — —_ 0 0.0 0.00
ISOBUTYRALDEHRYDE — — — — —_ - 4] 0.0 0.00
METHYL ETHYL KETONE _ — -_ — —-— —_ 0 0.0 0.00
BENZALDEHYDE _ —_ -— —_ — —_ 0 0.0 0.00
HEXANALDEHYDE — —_ — —_ — — 0 0.0 0.c0
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TABLE O-6. COLD-START HYDROCARBON SPECIATION FOR THE
BUICK LESABRE, TEST NO. LS-AH-16

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MG/MI %

METHANE 75 110.5 27.9 47 16.0 30.8 122 33.9 28.75 |
ETHYLENE 3 4.3 1.1 2 0.7 1.3 5 1.3 1.14
ETHANE 22 32.3 8.1 7 2.3 4.5 29 8.0 6.78
ACETYLENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPANE 1 1.5 0.4 0 0.0 0.0 1 0.3 0.24
PROPYLENE 2 25 0.8 1 0.4 0.8 3 0.8 0.70
1,3-BUTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOBUTANE 1 1.1 0.3 0 0.1 0.2 1 0.3 0.268
BUTANE 28 41.4 10.4 [ 1.8 3.1 33 9.1 7.75
1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOBUTYLENE 0 0.7 0.2 1 0.4 0.8 2 0.5 0.41
CIS-2-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
BENZENE 4 53 1.3 9 29 56 12 34 2.85
TOLUENE 8 11.4 29 11 3.7 7.0 18 5.1 4.34
ISOPENTANE 21 315 8.0 9 3.2 8.2 31 8.6 7.29
1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE 12 17.9 45 0 0.0 0.0 12 34 2.87
2-METHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(2-METHYL~1,3-BUTADIENE) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CIS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYL-2-BUTENE 5 7.5 1.9 0 0.0 0.0 5 1.4 1.21
2,2-DIMETHYLBUTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLBUTANE 8 8.8 2.2 4 1.2 24 9 2.6 2.23
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 8 9.2 2.3 5 1.8 3.0 11 3.0 2.54
4-METHYL-2-PENTENE 8 8.0 2.3 4 1.5 29 11 29 2.48
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 8 1.2 28 0 0.0 0.0 8 2.1 1.80
2-METHYL-1-PENTENE/1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
HEXANE 8 9.5 2.4 0 0.0 0.0 6 1.8 1.53
C8 OLEFINS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLPENTANE 3 4.4 1.1 0 0.0 0.0 3 0.8 0.70
METHYLCYCLOPENTANE 2 27 0.7 0 0.0 0.0 2 05 0.43
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1,3-PENTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLPENTANE/2-METHYLHEXANE 8 1.2 2.8 10 3.4 8.6 18 4.9 4.16
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
S5-METHYL-2~HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 3 38 1.0 0 0.0 0.0 3 0.7 0.62
2,2,4-TRIMETHYLPENTANE 8 12.1 3.1 8 28 50 18 4.4 3.75
N-HEPTANE 2 2.4 08 0 0.0 0.0 2 0.4 0.38
2,4, 4~-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,4-TRIMETHYL-1-PENTENE (] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4, 4~-TRIMETHYL-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4/2-5-DIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3,4-TRIMETHYLPENTANE 4 8.6 1.7 0 0.0 0.0 4 1.2 1.05
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TABLE O-6 (CONT’D). COLD-START HYDROCARBON SPECIATION FOR THE
BUICK LESABRE, TEST NO. LS-AH-16

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT i WEIGHT WEIGHT
COMPOUND MG MG/MI % ] MG MG/MI % MG MG/MI %

2,3,3~-TRIMETHYLPENTANE 2 27 0.7 0 0.0 0.0 2 0.5 0.44
2-METHYL-3-HEPTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3,5,5-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-/A-METHYLHEPTANE 0 0.0 0.0 0 6.0 0.0 0 0.0 0.00
3-METHYLHEPTANE 3 4.4 1.1 0 0.0 0.0 3 0.8 0.70
2,5-DIMETHYL-1,5-HEXADIENE 0 0.0 0.0 4] 0.0 0.0 [¢] 0.0 0.00
2,2, 5~-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 c.0 0.00
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-CiS—4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
OCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3,5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLHEPTANE 0 0.0 0.0 ¢ 0.0 0.0 0 0.0 0.00
2,5/3,5~-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ETHYLBENZENE 2 3.2 0.8 4 1.2 2.4 6 1.6 1.37
2,3-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-XYLENE/M-XYLENE 7 10.3 28 8 27 5.1 15 4.1 3.50
2-METHYLOCTANE 1 2.0 0.5 o} 0.0 G.0 1 0.4 0.32
4-METHYLOCTANE 1 2.0 0.5 0 0.0 0.0 1 04 0.32
3-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
O-XYLENE 5 7.0 1.8 0 0.0 0.0 -] 1.3 1.1
NONANE 0 0.0 0.0 1] 0.0 0.0 0 0.0 0.00
TRANS-2-NONENE [ 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLOCTANE 1 16 0.4 0 0.0 0.0 1 0.3 0.28
O-ETHYLTOLUENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,2,4-TRIMETHYLBENZENE 3 4.8 12 4 1.3 26 7 20 1.69
ISOBUTYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
DECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-CYMENE 0 0.0 0.0 0 0.0 0.0 [¢] 0.0 0.00
iNDAN(E) 0 0.0 0.0 0 c.c 0.0 0 0.0 0.00
4-PHENYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
M-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-METHYL-3-PROPYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
N-BUTYLBENZENE/P-DIETHYLBENZENE 0 0.0 0.0 [ 0.0 .0 0 0.0 0.00
O-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
UNDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,3,5-TRIMETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
C7 OLEFINS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
C8-C9 OLEFINS ] 0.0 0.0 15 5.0 9.6 15 4.1 3.44
C9-C11 PARAFFINS, OLEFINS, AROMATICS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
FORMALDEHYDE -— _ -— —_— -— — 1 0.4 0.30
ACETALDEHYDE _ — —_ —_ —_ —_ 0 0.0 0.00
ACROLEIN —_ - —_ — — — 0 0.0 0.00
ACETONE — —_ - — - —_ 0 0.0 0.00
PROPIONALDEHYDE - - —_ — —_ — 0 0.0 0.00
CROTONALDEHYDE — — -_— —_ -_— —_ 0 0.0 0.00
ISCBUTYRALDEHYDE -— —_ — — — — 1 0.2 0.14
METHYL ETHYL KETONE —_ -— -_— — —_ -— 1 0.2 0.14
BENZALDEHYDE - - -— — -— — 0 0.0 0.00
HEXANALDEHYDE -— — —_ — —_ —_ 0 0.0 0.00
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APPENDIX P

1990 TOYOTA CELICA
FTP HYDROCARBON SPECIATION MEASUREMENTS
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APPENDIX q

1990 TOYOTA CELICA
FTP COLD-START HYDROCARBON SPECIATION MEASUREMENTS



TABLE Q-1. COLD-START HYDROCARBON SPECIATION FOR THE

TOYOTA CELICA, TEST NO. CS-VAH-12

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MIL % MG MG/MI %

METHANE 84 127.1 242 24 8.2 249 108 30.2 24.32
ETHYLENE ] 14.3 27 3 1.0 3.0 12 3.4 2.77
ETHANE 12 17.5 3.3 5 1.7 5.0 16 4.6 3.70
ACETYLENE 1 1.0 0.2 0 0.0 0.0 1 0.2 0.15
PROPANE 0 0.0 0.0 0 0.1 0.2 0 0.1 0.05
PROPYLENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,3-BUTADIENE 0 0.7 0.1 0 0.0 0.0 0 0.1 0.11
ISOBUTANE 2 2.5 0.5 0 0.1 0.4 2 0.8 0.47
BUTANE 28 38.8 7.4 3 1.1 3.3 29 8.1 8.49
1-BUTENE 1 1.5 0.3 0 0.0 0.0 1 0.3 0.22
ISOBUTYLENE 4 53 1.0 2 0.8 20 5 1.5 1.22
CIS-2-BUTENE 1 1.3 0.2 0 0.0 0.0 1 0.2 0.19
TRANS-2-BUTENE 1 1.3 0.2 0 0.0 0.0 1 0.2 0.18
BENZENE 9 14.1 27 1 3.9 12.0 21 5.8 4.69
TOLUENE 27 40.2 7.8 14 49 15.0 1 11.5 9.23
ISOPENTANE 29 434 8.2 0 0.0 0.0 29 8.0 8.46
1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE 10 151 29 0 0.0 0.0 10 2.8 225
2-METHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(2-METHYL-1 .3-BUTADIENE) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CIS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYL-2-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2-DIMETHYLBUTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYL~1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLBUTANE 5 8.9 1.3 0 0.0 0.0 5 1.3 1.03
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 2 3.0 0.8 0 0.0 0.0 2 0.6 0.45
4-METHYL-2-PENTENE 2 29 08 0 0.0 0.0 2 0.5 0.44
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 3 4.5 09 0 0.0 0.0 3 0.8 0.67
2-METHYL-1-PENTENE/1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
HEXANE 2 3.0 08 0 0.0 0.0 2 0.6 0.45
C6 OLEFINS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.4-DIMETHYLPENTANE 4 8.5 1.2 0 0.0 0.0 4 1.2 0.98
METHYLCYCLOPENTANE 1 2.0 04 0 0.0 0.0 1 0.4 0.30
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1,3-PENTADIENE 0 0.0 0.0 1] 0.0 0.0 0 0.0 0.00
2,3—D|METHYLPENTANE/z—METHYLHEXANE 12 17.6 3.3 0 0.0 0.0 12 3.2 2.62
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 1 1.7 0.3 0 0.0 0.0 1 0.3 0.25
2,2,4-TRIMETHYLPENTANE 27 41.2 7.8 10 3.3 10.1 37 103 8.32
N-~-HEPTANE 1 1.5 0.3 0 0.0 0.0 1 03 0.22
2,4,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2 4-TRIMETHYL~1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.4 4-TRIMETHYL-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4/2~-5-DIMETHYLHEXANE 4 6.3 1.2 0 0.0 0.0 4 1.2 0.95
2,3,4-TRIMETHYLPENTANE 5 7.8 1.5 0 0.0 0.0 5 1.4 1.14




TABLE Q-1 (CONT’D). COLD-START HYDROCARBON SPECIATION FOR THE

TOYOTA CELICA, TEST NO. CS-VAH-12

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI b MG MG/MI %

2,3,3-TRIMETHYLPENTANE 3 47 0.8 0 0.0 0.0 3 0.8 0.70
2-METHYL-3-HEPTENE 0 0.0 0.0 1] 0.0 0.0 0 0.0 0.00
3,5,5-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-/4-METHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 [¢] 0.0 0.00
3-METHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,5-DIMETHYL-1,5~HEXADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2, 5-TRIMETHYLHEXANE 1 19 0.4 0 0.0 0.0 1 03 0.28
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.9 0.0 0 0.0 0.00
1-CiS—4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
OCTANE 0 0.0 90 0 0.0 0.0 0 0.0 0.00
2.3,5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 .0 0 0.0 0.00
2 4-DIMETHYLHEPTANE c 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,5/3, 5-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 ¢] 0.0 0.00
ETHYLBENZENE 4 58 1.1 0 0.0 0.0 4 1.0 0.83
2,3-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-XYLENEM~-XYLENE " 18.8 3.2 9 3.1 9.4 20 5.6 4.53
2-METHYLOCTANE 1 20 04 0 0.0 0.0 1 0.4 0.31
4-METHYLOCTANE 1 2.0 0.4 0 0.0 0.0 1 0.4 0.31
3-METHYLOCTANE 0 0.0 0.0 (] 0.0 0.0 [+ 0.0 0.00
O-XYLENE 8 8.4 1.8 0 0.0 0.0 6 1.7 1.40
NONANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
| TRANS—2-NONENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPYLBENZENE 2 35 07 0 0.0 0.0 2 0.8 0.52
2,3-DIMETHYLOCTANE 2 3.5 0.7 0 0.0 0.0 2 0.7 0.53
O-ETHYLTOLUENE 1 1.7 0.3 0 0.0 0.0 1 0.3 0.26
1,2,4-TRIMETHYLBENZENE 7 11.0 2.1 5 1.5 4.7 12 3.3 2.66
ISOBUTYLBENZENE (] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
DECANE 0 0.0 0.0 Y] 0.0 0.9 0 0.0 0.00
P-CYMENE 12 17.7 3.4 0 0.0 0.0 12 3.3 2.84
INDAN(E) 4 58 1.1 0 0.0 0.0 4 1.1 0.87
4-PHENYL-1-BUTENE 0 0.0 0.0 [ 0.0 0.0 | o] 0.9 0.00
M-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-METHYL-3-PROPYLBENZENE [ 0.0 0.0 (] 0.0 0.0 0 0.0 0.00
] N-BUTYLBENZENE/P-DIETHYLBENZENE 0 0.0 0.0 0 0.0 Q0.0 0 0.0 0.00
O-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 Q 0.0 0.00
2-METHYLDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
UNDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,2, 5-TRIMETHYLBENZENE 3 4.4 0.8 ¢ 0.0 0.0 3 0.8 0.65
C7 OLEFINS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
C8-C8 OLEFINS - 5 7.0 13 g 3.3 9.9 14 39 3.18
Co-C11 PARAFFINS, OLEFINS, AROMATICS ] 0.0 .0 0 0.0 0.0 v} 0.0 0.00
FORMALDEHYDE —_ —_ —_— —_ — —_ 0 0.0 0.00
ACETALDERYDE —_ — — — — — 0 0.0 0.00
ACROLEIN — — —_ —_ — —_ 0 0.0 0.00
ACETONE — — — — — - 0 0.1 0.05
PROPIONALDEHYDE — — — — —_ — 0 0.0 0.00
CROTONALDEHYDE —_ _ —_ —_ — — 0 0.0 0.00
{SOBUTYRALDEHYDE - — — — —_ —_ 0 0.0 0.00
METHYL ETHYL KETONE — — -_— -_ _— - 0 0.0 0.00
BENZALDEHYDE — -— — — —_ —_ 0 0.0 0.00
HEXANALDEHYDE -— —_ - — — — 0 0.0 0.00

Q-2




TABLE Q-2. COLD-START HYDROCARBON SPECIATION FOR THE

TOYOTA CELICA, TEST NO. CS-OEM-13

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MG/MI %

METHANE 87 99.8 8.5 24 8.4 249 91 2586 7.99
ETHYLENE 42 82.5 4.1 3 1.0 2.9 45 12.5 3.92
ETHANE 13 19.8 1.3 3 1.0 3.1 16 4.8 1.43
ACETYLENE 8 8.3 0.5 0 0.0 0.0 ] 1.5 0.49
PROPANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPYLENE 35 52.5 3.4 7 25 7.5 43 11.9 3.73
1,3-BUTADIENE 4 58 0.4 0 0.0 0.0 4 1.1 0.34
ISOBUTANE 4 58 0.4 1 0.5 1.3 5 1.4 0.45
BUTANE 59 88.7 5.8 8 2.2 8.6 68 18.5 5.78
1-BUTENE 5 8.0 0.5 0 0.0 0.0 5 1.5 0.47
ISOBUTYLENE 24 36.2 2.4 2 0.8 23 28 7.4 232
CIS-2-BUTENE 4 55 0.4 0 0.0 0.0 4 1.0 0.32
TRANS-2-BUTENE 4 5.8 0.4 0 0.0 0.0 4 1.1 0.33
BENZENE 38 53.8 35 1 3.7 11.0 47 13.1 4.1
TOLUENE 164 2451 169 14 4.7 138 178 49.8 15.59
ISOPENTANE 73 108.3 7.0 0 0.0 0.0 73 20.3 6.38
1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE 18 278 1.8 0 0.0 0.0 18 5.2 1.62
2-METHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(2-METHYL-1,3-BUTADIENE) 0 0.0 0.0 0 0.0 0.0 [ 0.0 0.00
TRANS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CIS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 1] 0.0 0.00
2-METHYL-2-BUTENE 4 8.5 0.4 0 0.0 0.0 4 1.2 0.38
2,2-DIMETHYLBUTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTANE 1 1.3 0.1 0 0.0 0.0 1 0.2 0.07
3-METHYL-1-PENTENE 1 1.3 0.1 0 0.0 0.0 1 0.2 0.07
4-METHYL-1-PENTENE 1 1.3 0.1 0 0.0 0.0 1 0.2 0.07
2,3-DIMETHYLBUTANE 10 14.5 0.9 0 0.0 0.0 10 27 0.85
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 (] 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 7 11.0 0.7 0 0.0 0.0 7 21 0.85
4-METHYL-2-PENTENE 7 10.7 0.7 0 0.0 0.0 7 2.0 0.83
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3~-METHYLPENTANE 9 13.6 0.9 1] 0.0 0.0 9 25 0.80
2-METHYL-1-PENTENE/1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
HEXANE 8 121 0.8 0 0.0 0.0 8 2.3 0.71
C8 OLEFINS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLPENTANE 17 25.0 1.6 0 0.0 0.0 17 4.7 1.47
METHYLCYCLOPENTANE 8 9.6 08 0 0.0 0.0 8 1.8 0.57
CYCLOHEXANE 0 0.0 0.0 1] 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL~1,3-PENTADIENE 0 0.0 0.0 ] 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLPENTANE/2-METHYLHEXANE 47 70.1 48 0 0.0 0.0 47 13.2 4.12
CYCLOHEXENE 0 0.0 0.0 1] 0.0 0.0 0 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 8 9.1 0.6 0 0.0 0.0 6 1.7 0.53
2.2,4-TRIMETHYLPENTANE 102 151.7 9.9 13 4.3 12.8 114 32.0 10.02
N-HEPTANE 4 5.4 0.3 0 0.0 0.0 4 1.0 0.32
2,4,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 4 8.4 0.4 0 0.0 0.0 4 1.2 0.37
24,4-TRIMETHYL-2~-PENTENE 0 0.0 0.0 V] 0.0 0.0 0 0.0 0.00
2,4/2-5-DIMETHYLHEXANE 17 248 1.8 0 0.0 0.0 17 4.7 1.48
2,3, 4-TRIMETHYLPENTANE 20 29.6 1.9 1 04 1.3 21 5.9 1.85

Q-3




TABLE Q-2 (CONT’'D). COLD-START HYDROCARBON SPECIATION FOR THE
TOYOTA CELICA, TEST NO. CS-OEM-13

r BAG 1A BAG 1B BAG 1 TOTAL

WEIGHT WEIGHT WEIGHT
CCMPOUND MG MG/MI % MG MG/MI % MG MG/MI %

2.3,3-TRIMETHYLPENTANE 12 17.8 12 1 0.4 13 13 37 1.16
2-METHYL-3-HEPTENE o 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3.5 5-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-/A-METHYLHEPTANE 5 78 6.5 o 0.0 2.0 5 1.4 0.45
3-METHYLHEPTANE 4 a7 0.4 o 0.0 0.0 4 1.3 0.39
2,5-DIMETHYL~1,5-HEXADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.2, 5~-TRIMETHYLHEXANE 5 7.2 0.5 0 0.0 0.0 5 1.4 0.42
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-CiS—4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
OGCTANE 3 48 0.3 ) 0.0 0.0 3 0.9 0.27
2,3,5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.4-DIMETHYLHEPTANE 0 0.0 0.0 ) 0.0 0.0 0 0.0 0.00
2,5/3,5-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ETHYLBENZENE 15 225 15 0 0.0 0.0 15 42 1.32
2,3-DIMETHYLHEPTANE 0 6.0 0.0 0 0.0 0.0 o 0.0 0.00
P-XYLENE/M-XYLENE 53 79.4 5.2 8 2.1 8.1 59 18.8 5.20
2-METHYLCCTANE 1 0.9 0.1 0 0.0 0.0 1 0.2 0.05
4-METHYLOCTANE 1 0.9 0.1 0 0.0 0.0 1 0.2 0.05
3-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
O-XYLENE 21 30.9 20 0 0.0 0.0 21 58 1.82
NONANE 2 28 0.2 0 0.0 0.0 2 0.5 0.15
TRANS-2-NONENE 1 13 0.1 0 0.0 0.0 1 0.2 0.07
PROPYLBENZENE 4 55 0.4 0 0.0 0.0 4 1.0 0.33
2,3~-DIMETHYLOCTANE 8 11.8 0.8 0 0.0 0.0 8 22 0.69
O-ETHYLTOLUENE 4 82 0.4 0 0.0 6.0 4 1.2 0.37
1.2, 4-TRIMETHYLBENZENE 21 31.4 2.0 1 0.2 0.8 22 8.1 1.80
ISCBUTYLBENZENE 0 0.0 0.0 c 0.0 0.0 0 0.0 0.00
DECANE 0 c.0 0.0 0 0.0 0.0 0 0.0 0.00
P~-CYMENE 4 57 0.4 0 0.0 0.0 4 1.4 0.34
INDAN(E) 1 1.8 0.1 0 0.0 0.0 1 0.4 0.11
4-PHENYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
M-DIETHYLBENZENE 2 2.8 0.2 0 0.0 0.0 2 0.5 0.15
1-METHYL~-3-PROPYLBENZENE 2 2.8 0.2 0 0.0 0.0 2 0.5 0.18
. IN-BUTYLBENZENE/P-DIETHYLBENZENE 2 2.8 0.2 ° 0.0 0.0 ! 2 0.5 0.15
O-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLDECANE 2 37 0.2 o 0.0 0.0 2 0.7 0.22
BICYCLOPENTYL 0 6.0 0.0 0 0.0 0.0 o 0.0 0.00
UNDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,2,5-TRIMETHYLBENZENE 11 16.8 1.1 0 0.0 0.0 11 3.1 0.88
C7 OLEFINS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
C8-C$ OLEFINS 19 287 1.9 4 15 45 24 6.8 2.08
C9-C11 PARAFFINS, OLEFINS, AROMATICS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
FORMALDEHYDE — — —_ _— — — 5 1.3 0.41
ACETALDEHYDE — —_ _— —_— _ - 4 1.0 0.32
|ACROLEIN —_ — — — —_ — o 0.0 0.00
ACETONE — — — — — — 3 0.8 0.24
PROPIONALDEHYDE — — — — — _ 0 0.0 .00
CROTONALDEHYDE — — — — — — 0 0.0 0.00
ISOBUTYRALDENYDE —_ — — — — — 0 0.0 0.00
METHYL ETHYL KETONE — —_ — - — —_— 0 0.0 0.00
BENZALDERYDE — — — — — —_ 0 0.0 0.00
HEXANALDEHYDE — — — — — — 0 0.0 0.00




TABLE Q-3. COLD-START HYDROCARBON SPECIATION FOR THE
TOYOTA CELICA, TEST NO. CS-VAH-12-2

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MG/MI %

METHANE 438 683.3 7.7 21 7.1 39.2 458 128.8 8.00
ETHYLENE 156 235.6 27 0 0.0 0.0 158 43.7 2.72
ETHANE 45 87.8 0.8 E] 1.9 104 50 14.1 0.87
ACETYLENE 7 10.1 0.1 0 0.0 0.0 7 1.9 0.12
PROPANE 8 8.9 0.1 3 1.0 57 9 25 0.15
PROPYLENE 163 247.7 29 0 0.0 0.0 163 459 2.85
1,.3-BUTADIENE 23 35.4 0.4 0 0.0 0.0 23 6.8 0.41
ISOBUTANE 36 545 0.8 0 0.0 0.0 36 10.1 0.63
BUTANE 588 906.7 10.8 0 0.0 0.0 588 168.1 10.45
1-BUTENE 20 30.3 04 0 0.0 0.0 20 5.6 0.38
ISOBUTYLENE 112 1689.2 2.0 1 0.3 1.8 113 31.6 1.97
CIS-2-BUTENE 15 22.8 0.3 0 0.0 0.0 15 4.2 0.26
TRANS-2-BUTENE 18 27.9 0.3 0 0.0 0.0 18 5.2 0.32
BENZENE 305 482.6 54 4 1.3 7.4 308 86.8 S.40
TOLUENE 747 1131.2 13.2 2 0.7 37 749 2103 13.07
ISOPENTANE 718 1083.7 12.8 1 0.4 23 7186 201.2 12.51
1-PENTENE 8 8.9 0.1 0 0.0 0.0 6 1.6 0.10
PENTANE 170 257.2 3.0 0 0.0 0.0 170 47.7 2.98
2-METHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(2-METHYL—1,3—BUTADIENE) 13 19.9 0.2 0 0.0 0.0 13 3.7 0.23
TRANS-2-PENTENE 13 19.2 0.2 0 0.0 0.0 13 3.6 0.22
CiS-2-PENTENE 7 10.0 0.1 0 0.0 0.0 7 1.8 0.11
2-METHYL-2-BUTENE 29 43.4 0.5 0 0.0 0.0 29 8.0 0.50
2,2-DIMETHYLBUTANE 19 28.3 0.3 0 0.0 0.0 19 53 0.33
CYCLOPENTENE 3 41 0.0 0 0.0 0.0 3 08 0.05
CYCLOPENTANE 6 9.6 0.1 0 0.0 0.0 6 1.8 0.1
3-METHYL-1-PENTENE -] 9.6 0.1 0 0.0 0.0 ] 1.8 0.11
4-METHYL~1-PENTENE [ 9.6 0.1 0 0.0 0.0 -] 1.8 0.11
2,3-DIMETHYLBUTANE 78 118.5 14 ] 0.0 0.0 78 22.0 1.37
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 57 88.3 1.0 0 0.0 0.0 57 16.0 1.00
4-METHYL-2-PENTENE 56 843 1.0 0 0.0 0.0 56 15.6 0.97
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 65 99.0 1.2 0 0.0 0.0 85 184 1.14
2-METHYL-1-PENTENE/1-HEXENE 5 7.4 0.1 0 0.0 0.0 5 1.4 0.08
HEXANE 56 845 1.0 0 0.0 0.0 56 16.7 0.97
C8 OLEFINS 0 0.0 0.0 4] 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLPENTANE 103 156.8 1.8 0 0.0 0.0 103 28.0 1.81
METHYLCYCLOPENTANE 45 88.1 0.8 0 0.0 0.0 45 12.6 0.78
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 5 7.9 0.1 1] 0.0 0.0 5 1.5 0.09
3-METHYL-1,3-PENTADIENE 0 0.0 0.0 0 0.0 0.0 1] 0.0 0.00
2.3—DIMETHYLPENTANEIZ—METHYLHEXANE 254 384.6 4.5 0 0.0 0.0 254 71.3 4.43
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 ] 0.0 0.0 0 0.0 0.00
3~-METHYLHEXANE 34 51.4 0.8 0 0.0 0.0 34 9.5 0.59
2,2,4-TRIMETHYLPENTANE 510 772.8 8.0 3 0.9 4.9 512 144.0 8.95
N-HEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4,4-TRIMETHYL~-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2 4-TRIMETHYL~1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 18 282 0.3 0 0.0 0.0 19 5.2 0.33
2,4,4-TRIMETHYL~2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4/2-5-DIMETHYLHEXANE 69 105.2 1.2 0 0.0 0.0 69 18.5 .21
2,3.4-TRIMETHYLPENTANE 76 116.5 1.3 0 0.0 0.0 76 21.4 1.33




TABLE Q-3 (CONT’D). COLD-START HYDROCARBON SPECIATION FOR THE
TOYOTA CELICA, TEST NO. CS-VAH-12-2

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MG/MI %

2.3.3-TRIMETHYLPENTANE 43 85.5 0.8 0 0.0 0.0 43 12.1 0.76
2-METHYL-3-HEPTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3,5.5-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-/4-METHYLHEPTANE 23 35.1 0.4 0 0.0 0.0 23 6.5 0.40
3-METHYLHEPTANE 17 25.2 0.3 0 0.0 0.0 17 47 0.29
2,5-DIMETHYL~1,5-HEXADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 .00
2.2, 5~TRIMETHYLHEXANE 21 313 0.4 0 0.0 0.0 21 5.8 0.38
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-C18—4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
OCTANE 10 15.2 0.2 0 0.0 0.0 10 2.8 0.18
2,3.5-TRIMETHYLHEXANE 3 49 0.1 0 0.0 0.0 3 0.9 0.068
2,4-DIMETHYLHEPTANE ) 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,5/3,5-DIMETHYLHEPTANE 4 8.0 0.1 0 0.0 0.0 4 11 0.07
ETHYLBENZENE 36 55.0 0.6 5 1.6 8.7 41 11.5 0.71
2.3-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-XYLENE/M-XYLENE 119 179.7 2.1 0 0.0 0.0 119 33.3 2.07
2-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYLOCTANE 2 3.0 3.0 0 0.0 0.0 2 0.6 0.03
3-METHYLOCTANE 2 3.0 0.0 0 0.0 0.0 2 0.8 0.03
O-XYLENE 54 81.5 0.9 8 28 18.0 62 17.5 1.09
NONANE 3 3.9 0.0 0 0.0 0.0 3 0.7 0.05
TRANS—2-NONENE 0 0.0 0.0 0 0.0 .0 0 0.0 0.00
PROPYLBENZENE 9 13.3 0.2 0 0.0 0.0 ) 25 0.15
2.3-DIMETHYLOCTANE 14 21.8 0.3 0 0.0 0.0 14 4.0 0.25
O-ETHYLTCLUENE 8 12.5 0.1 ] 0.0 0.0 8 2.3 0.14
1.2,4-TRIMETHYLBENZENE 31 48.3 0.5 0 0.0 0.0 31 8.6 0.53
ISOBUTYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
DECANE o 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-CYMENE 8 9.4 0.1 ) 0.0 0.0 8 1.7 0.11
INDAN(E) 2 2.4 0.0 0 0.0 0.0 2 0.4 0.03
4-PHENYL-1-BUTENE 0 0.0 6.0 0 0.0 0.0 0 0.0 0.00
M-DIETHYLBENZENE 2 35 0.0 0 0.0 0.0 2 0.7 0.04
1-METHYL-3-PROPYLBENZENE 4 6.2 0.1 0 0.0 0.0 4 1.1 0.07
N-BUTYLBENZENE/P-DIETHYLBENZENE 3 48 0.1 0 0.0 0.0 3 0.8 0.05
O-DIETHYLBENZENE 0 0.0 0.0 ¢ 0.0 0.0 0 0.0 0.00
2-METHYLDECANE 4 8.4 0.1 0 0.0 0.0 4 1.2 0.07
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
UNDECANE 1 2.1 0.0 0 0.0 0.0 1 0.4 0.02
1,3.5-TRIMETHYLBENZENE 23 355 0.4 0 0.0 0.0 23 6.6 0.41
C7 OLEFINS 50 76.0 0.8 0 0.0 0.0 50 141 0.88
C8-C9 OLEFINS 30 58.6 0.7 0 0.0 0.0 39 10.9 0.68
Co-C11 PARAFFINS, OLEFINS, AROMATICS 26 39.1 0.8 0 0.0 0.0 26 7.3 0.45
FORMALDERYDE — — — — — — 0 0.0 0.00
ACETALDEHYDE — — — — — — 2 0.6 0.04
ACROLEIN — — - — — — 0 0.0 0.00
ACETONE — — — — - — o 0.0 0.00
PROPIONALDEHYDE — — — — — — 0 0.0 0.00
CROTONALDEHYDE — — — — — — 0 0.0 0.00
ISOBUTYRALDEHYDE — - — — — — 0 0.0 0.00
METHYL ETHYL KETONE — —_ — — — — 0 0.0 0.00
BENZALDEHYDE — — — - — — 0 0.0 0.00
HEXANALDEHYDE — — — — - — 0 0.0 0.00

Q-6



TABLE Q-4. COLD-START HYDROCARBON SPECIATION FOR THE
TOYOTA CELICA, TEST NO. CS-VAH-15

BAG 1A BAG 1B | BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MGMI % MG MGMI % I MG MGMI %

METHANE 211 315.1 8.9 40 13.7 28.1 251 70.3 9.92
ETHYLENE 57 85.8 2.4 6 1.8 38 63 17.6 248
ETHANE 17 24.9 0.7 11 3.8 7.7 28 7.7 1.08
ACETYLENE 4 5.4 0.2 1 0.4 0.8 5 1.4 0.19
PROPANE 1 19 0.1 0 0.0 0.0 1 0.4 0.05
PROPYLENE 25 37.4 11 7 23 47 32 8.9 1.25
1,3-BUTADIENE 6 8.7 0.2 0 0.0 0.0 6 1.8 0.23
ISOBUTANE 6 9.3 0.3 0 0.0 0.1 6 1.8 0.25
BUTANE 244 384.6 10.3 5 17 35 249 69.8 9.85
1-BUTENE 5 7.1 0.2 1 0.3 0.7 6 1.6 0.23
ISOBUTYLENE 1 15.8 0.4 2 0.8 16 13 36 0.51
CIS-2-BUTENE 3 4.4 0.1 1 0.2 0.5 4 1.0 0.14
TRANS-2-BUTENE 3 5.1 0.1 1 0.2 0.5 4 1.1 0.18
BENZENE 7 108.0 3.0 28 8.6 18.8 29 27.7 3.91
TOLUENE 120 179.1 5.0 12 4.2 8.7 132 37.1 5.23
ISOPENTANE 251 375.3 10.8 1 0.4 0.9 253 70.8 9.99
1-PENTENE 8 9.2 03 0 0.0 0.0 6 1.7 0.24
PENTANE 169 251.7 7.1 0 0.0 0.0 169 47.2 6.66
2-METHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(2-METHYL-1,3-BUTADIENE) 5 6.8 0.2 0 0.0 0.0 5 1.3 0.18
TRANS-2-PENTENE 17 26.0 0.7 0 0.0 0.0 17 49 0.69
CiS-2~PENTENE 10 14.3 0.4 0 0.0 0.0 10 27 0.38
2-METHYL~-2-BUTENE 28 416 1.2 0 0.0 0.0 28 7.8 1.10
2,2-DIMETHYLBUTANE 42 83.4 1.8 0 0.0 0.0 42 11.9 1.68
CYCLOPENTENE 4 6.2 0.2 0 0.0 0.0 4 1.2 0.18
CYCLOPENTANE 4 55 0.2 0 0.0 0.0 4 1.0 0.15
3-METHYL~1-PENTENE 4 55 0.2 0 0.0 0.0 4 1.0 0.15
4-METHYL-1-PENTENE 4 55 0.2 0 0.0 0.0 4 1.0 0.15
2,3-DIMETHYLBUTANE 84 85.5 2.7 0 0.0 0.0 64 17.9 2.53
2,3-DIMETHYL~1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 90 134.0 3.8 0 0.0 0.0 80 25.1 355
4-METHYL~2-PENTENE 88 130.8 37 0 0.0 0.0 88 245 3.46
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 88 128.1 38 0 0.0 0.0 86 24.2 3.42
2-METHYL-1-PENTENE/1-HEXENE 8 9.2 0.3 0 0.0 0.0 6 1.7 0.24
HEXANE 78 118.5 3.3 0 0.0 0.0 78 219 3.09
C8 OLEFINS 28 43.8 1.2 0 0.0 0.0 29 8.2 1.15
24-DIMETHYLPENTANE 32 47.7 1.3 0 0.0 0.0 32 8.9 1.26
METHYLCYCLOPENTANE 28 42.1 12 0 0.0 0.0 28 7.9 1.12
CYCLOHEXANE 4 6.2 0.2 0 0.0 0.0 4 12 0.18
METHYLCYCLOPENTENE 4 8.6 0.2 0 0.0 0.0 4 1.2 0.18
3-METHYL-1,3-PENTADIENE 4 6.1 0.2 0 0.0 0.0 4 1.1 0.18
2,3-DIMETHYLPENTANE/2-METHYLHEXANE 82 121.7 34 0 0.0 0.0 82 228 3.22
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE ag 53.3 15 0 0.0 0.0 36 10.0 1.41
2,2,4-TRIMETHYLPENTANE 91 1368.3 38 0 0.1 0.2 92 257 3.62
N-HEPTANE 25 37.2 1.0 0 0.0 0.0 25 7.0 0.99
24,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,4-TRIMETHYL~1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 12 17.2 0.5 0 0.0 0.0 12 32 0.46
2,4,4-TRIMETHYL-2-PENTENE 0 0.0 0.0 0 0.0 0.0 o 0.0 0.00
2,4/2-5-DIMETHYLHEXANE 18 27.4 0.8 0 0.0 0.0 18 5.1 0.73
2,3,4-TRIMETHYLPENTANE 17 26.1 0.7 0 0.0 0.0 17 4.9 0.69




TABLE Q-4 (CONT’D). COLD-START HYDROCARBON SPECIATION FOR THE
TOYOTA CELICA, TEST NO. CS-VAH-15

BAG 1A BAG 1B BAG 1 TOTAL

WEIGHT WEIGHT WEIGHT

COMPOUND MG MG/MI 9% MG MGMI % MG MG/MI %

2.3,3-TRIMETHYLPENTANE 13 19.4 0.5 0 0.0 0.0 13 3.8 .51
2-METHYL-3-HEPTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3,5,5-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 ¢ 0.0 0.00
2-/A-METHYLHEPTANE 18 26.5 0.7 0 0.0 0.0 18 5.0 0.70
3-METHYLHEPTANE 18 | 239 07 0 0.0 0.0 18 45 0.83
2.5-DIMETHYL-1,5-HEXADIENE 0 0.0 0.0 o 6.0 0.0 0 0.0 0.00
2,2,5-TRIMETHYLHEXANE 8 9.3 0.3 0 0.0 0.0 e 1.7 0.25
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-ClIS—-4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 o 0.0 0.00
OCTANE 8 12.3 0.3 0 0.0 0.0 8 2.3 0.33
2.3,5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 o 0.0 0.00
2.4-DIMETHYLHEPTANE o 0.0 0.0 0 0.0 0.0 9 0.0 0.00
2,5/3,5-DIMETHYLHEPTANE 3 41 0.1 0 0.0 0.0 3 0.8 0.1
ETHYLBENZENE 22 335 0.8 5 1.9 38 28 7.3 1.10
2,3-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-XYLENEM-XYLENE 57 85.4 2.4 8 2.7 55 65 18.2 2.57
2-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 o 0.0 0.00
4-METHYLOCTANE 1 2.2 0.1 0 0.0 0.0 1 0.4 0.08
3-METHYLOGTANE 1 2.2 0.1 0 0.0 0.0 1 0.4 0.08
O-XYLENE 21 31.4 09 8 2.8 538 29 8.2 1.15
NONANE 3 3.9 0.1 ° 0.0 0.0 3 0.7 0.10
TRANS-2-NONENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPYLEENZENE 3 5.1 0.1 0 0.0 0.0 3 0.8 0.13
2,3-DIMETHYLOCTANE 8 8.5 0.2 2 0.8 18 8 2.2 0.32
O-ETHYLTOLUENE 4 5.4 0.2 0 0.0 0.0 4 1.0 0.14
1,2.4-TRIMETHYLBENZENE 14 20.9 0.8 3 0.9 1.9 17 47 0.68
ISOBUTYLBENZENE o 0.0 0.0 0 0.0 0.0 ) 0.0 0.00
DECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-CYMENE 3 5.1 0.1 0 0.0 0.0 3 1.0 0.13
INDAN(E) 0 0.0 0.0 0 0.0 ! 0.0 0 0.0 0.00
4-PHENYL~i-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
M-DISTHYLBENZENE 2 2.3 0.4 0 0.0 0.0 2 0.4 0.06
1-METHYL-3-PROPYLBENZENE 2 25 0.1 0 c.0 0.0 2 0.5 0.06
N-BUTYLBENZENE/P-DIETHYLBENZENE 1 2.1 0.1 0 0.0 0.0 1 0.4 0.08
O-DIETHYLBENZENE 0 6.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLDECANE 2 35 0.1 0 0.0 0.0 2 0.7 0.09
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
UNDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,3,5-TRIMETHYLBENZENE 6 87 0.2 0 0.0 0.0 8 1.6 0.23
C7 OLEFINS 28 41.4 1.2 0 0.0 0.0 28 7.8 1.10
C8-C2 OLEFINS 13 19.8 08 0 0.0 0.0 13 37 0.52
C5-C11 PARAFFINS, OLEFINS, AROMATICS 8 2.3 0.3 0 0.0 0.0 8 1.8 0.25
FORMALDEHYDE - — —_ _ — _— 3 0.8 0.12
ACETALDEHYDE — — — _ _ _— 3 07 0.10
ACROLEIN — — —_— — — — o 0.0 0.00
ACETONE - — — — — _ 0 0.0 0.00
PROPIONALDEHYDE — — — — _ -_ 0 0.0 0.00
CROTONALDEHYDE — - — — - —_ o 0.0 0.00
1SOBUTYRALDEHYDE — _ — — — — 0 0.0 0.00
METHYL ETHYL KETONE — — - _— — — 0 0.0 0.00
BENZALDEHYDE — — - — — — 0 0.0 0.00
HEXANALDEHYDE _ — - —_— — —_ 0 0.0 0.00




TABLE Q-5. COLD-START HYDROCARBON SPECIATION FOR THE

TOYOTA CELICA, TEST NO. CS-OEM-14

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MG/MI %

METHANE 75 110.4 7.5 32 108 20.1 107 29.6 8.08
ETHYLENE 53 78.0 53 4 1.2 2.2 57 157 4.80
ETHANE 15 21.8 1.5 8 2.0 3.6 20 57 1.73
ACETYLENE 7 10.3 0.7 0 0.0 0.0 7 1.9 0.59
PROPANE 2 29 0.2 2 0.7 1.3 4 1.1 0.34
PROPYLENE 30 442 3.0 0 0.0 0.0 30 8.3 2.55
1,3-BUTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOBUTANE 0 0.0 0.0 0 0.2 0.3 0 0.1 0.04
BUTANE 0 0.0 0.0 10 3.2 8.1 10 27 0.81
1-BUTENE 0 0.5 0.0 0 0.0 0.0 1] 0.1 0.03
ISOBUTYLENE 1 1.4 0.1 2 0.7 1.2 3 0.8 0.24
CIS-2-BUTENE ] 0.0 0.0 1 0.3 0.5 1 0.2 0.06
TRANS-2-BUTENE 0 0.0 0.0 0 0.0 0.1 0 0.0 0.01
BENZENE 52 76.5 52 18 53 9.9 68 18.7 5.74
TOLUENE 103 161.2 10.3 10 3.5 8.5 113 31.3 9.60
ISOPENTANE 58 85.2 5.8 25 8.8 18.0 83 23.0 7.08
1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE 36 52.4 3.6 0 0.0 0.0 38 9.9 3.03
2-METHYL-1-BUTENE (] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(Z—METHYL—1.3—BUTADIENE) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-PENTENE 5 7.3 0.5 0 0.0 0.0 5 1.4 0.42
CIS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYL-2-BUTENE 9 12,5 0.9 0 0.0 0.0 ] 24 0.72
2,2-DIMETHYLBUTANE 7 104 0.7 0 0.0 0.0 7 2.0 0.80
CYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTANE 1 1.8 0.1 0 0.0 0.0 1 0.3 0.10
3-METHYL-1-PENTENE 1 1.8 0.1 0 0.0 0.0 1 0.3 0.10
4-METHYL-1-PENTENE 1 1.8 0.1 0 0.0 0.0 1 0.3 0.10
2,3-DIMETHYLBUTANE 15 222 1.5 8 20 3.7 21 58 1.78
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 (] 0.0 0.00
2-METHYLPENTANE 18 27.0 1.8 2 0.6 1.2 20 5.6 1.72
4-METHYL-2-PENTENE 18 28.4 1.8 2 "X ] 1.2 20 5.5 1.68
MTBE 0 0.0 0.0 0 0.0 0.0 ] 0.0 0.00
3-METHYLPENTANE 21 30.2 21 5 1.8 2.9 25 7.0 2.13
2-METHYL-1-PENTENE/1~-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
HEXANE 19 28.0 1.9 0 0.0 0.0 19 53 1.82
C8 OLEFINS 1 21 0.1 0 0.0 0.0 1 04 0.12
2,4-DIMETHYLPENTANE 9 12.9 08 1 0.2 0.4 ] 2.6 0.80
METHYLCYCLOPENTANE ] 12.7 09 0 0.0 0.0 9 2.4 0.73
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 2 3.7 0.2 0 0.0 0.0 2 0.7 0.21
3-METHYL-1,3-PENTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.3—D|METHYLPENTANE/2—METHYLHEXANE 28 38.6 2.6 2 0.7 1.2 28 7.8 2.40
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 12 17.0 1.2 1 04 0.7 13 3.5 1.08
2,2.4-TRIMETHYLPENTANE 33 48.5 3.3 4 1.3 24 37 10.2 3.12
N-HEPTANE 8 12.0 0.8 0 0.0 0.0 8 23 0.70
2,4,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 5 7.7 0.5 0 0.0 0.0 5 14 0.44
2,44-TRIMETHYL~2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4/2-5-DIMETHYLHEXANE n 15.7 1.1 0 0.0 0.0 11 2.9 0.90
2,3.4-TRIMETHYLPENTANE 8 8.6 0.6 0 0.0 0.0 8 1.6 0.50




TABLE Q-5 (CONT’D). COLD-START HYDROCARBON SPECIATION FOR THE
TOYOTA CELICA, TEST NO. CS-OEM-14

BAG 1A BAG 1B BAG 1t TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/M! % MG MG/MI %

2,3,3-TRIMETHYLPENTANE -] 8.8 0.6 0 0.0 0.0 6 1.7 0.51
2-METHYL-3-HEPTENE Q 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3.5,5-TRIMETHYL-i-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-J4-METHYLHEPTANE 10 14.8 1.0 Q 0.0 0.0 10 27 0.34
3-METHYLHEPTANE 9 13.3 0.9 0 0.0 0.0 8 25 0.77
2,5-DIMETHYL-1,5-HEXADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.60
2,2 5-TRIMETHYLHEXANE 4 56 0.4 0 0.0 0.0 4 1.1 0.33
2-ETHYL-1-HEXENE 0 0.0 0.0 4] 0.0 0.0 0 0.0 0.00
1-C!5-4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
OCTANE 8 9.3 ¢.8 0 0.0 0.0 6 1.7 0.54
2,3,5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,5/3 5-DIMETHYLHEPTANE 4 6.4 0.4 0 0.0 0.0 4 1.2 0.37
ETHYLBENZENE 27 40.3 27 3 11 21 31 8.5 2.81
2,3-DIMETHYLHEPTANE 0 0.0 0.0 o} 0.0 0.0 Q 0.0 0.00
P-XYLENE/M-XYLENE 78 1111 7.8 5 1.7 3.2 81 22.3 6.84
2-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYLOCTANE i 2.0 0.1 0 .0 0.0 1 0.4 0.12
3-METHYLOCTANE 1 2.0 0.1 0 0.0 0.0 1 0.4 0.12
O-XYLENE 28 37.8 2.8 7 2.3 4.3 32 5.0 2.75
NONANE 4 5.8 0.4 0 0.0 0.0 4 1.1 0.33
TRANS-2-NONENE 0 0.0 0.0 ] 0.0 0.0 0 0.0 0.00
PROPYLBENZENE 8 8.7 0.8 0 0.0 0.0 [] 1.6 ¢.50
2,3-DIMETHYLOCTANE 10 148 1.0 s 18 34 15 4.3 1.31
O-ETHYLTOLUENE 7 10.0 0.7 0 0.0 0.0 7 1.9 0.58
1,2,4-TRIMETHYLBENZENE 29 42.8 29 S 18 3.0 34 9.4 2.88
ISOBUTYLBENZENE 5 77 0.5 0 0.0 0.0 5 15 0.44
DECANE 6 8.2 0.6 0 0.0 0.0 6 1.5 0.47
P-CYMENE 8 121 0.8 0 0.0 0.0 8 2.3 0.70
iNDAN(E) 2 3.5 6.2 0 0.0 0.0 2 0.7 0.20
4-PHENYL-1-BUTENE 0 0.0 0.0 0 c.0 0.0 0 0.0 0.00
M-DIETHYLBENZENE 6 87 0.6 0 0.0 0.0 8 1.8 0.50
1-METHYL-3-PROPYLBENZENE 3 5.1 0.3 0 0.0 0.0 3 1.0 0.30
N-BUTYLBENZENE/P-DIETHYLBENZENE 3 4.1 0.3 0 0.0 0.0 3 0.8 0.24
O-DIETAYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLOECANE 4 8.5 0.4 0 0.0 0.0 4 1.2 0.38
BICYCLOPENTYL 0 0.0 0.0 0 6.0 0.0 0 0.0 0.00
UNDECANE L] 1.8 0.1 0 0.0 0.0 1 0.3 0.10
1.3,5-TRIMETHYLBENZENE 10 14.8 1.0 4 12 2.3 14 3.8 1.16
C7 OLEFINS 8 12.0 038 o 0.0 0.0 8 23 0.69
C8-C9 OLEFINS 26 37.8 28 0 0.0 0.0 26 71 217
C9-C11 PARAFFINS, OLEFINS, AROMATICS 21 313 2.1 0 0.0 0.0 21 5.9 181
FCRMALDEHYDE — — — —_ _— —_ 3 0.8 0.26
ACETALDEHYDE —_ — —_ —_ — _— 3 0.8 0.25
ACROLEIN —-— — — - — — Q C.0 0.00
ACETONE — —_ — —_ —_ _— 0 0.0 0.00
PROPIONALDEHYDE - —_ -—_ —_ — — 0 0.0 0.00
CROTONALDERYDE — - — — — — (¥ 0.0 0.00
ISCBUTYRALDEHYDE — —_ —_ - — —_ o] 0.0 0.00
METHYL ETHYL KETONE — -— -_— —_ —_ —_— 0 0.0 0.00
BENZALDEHYDE — -_— — —_ — -— i4 4.0 1.22
HEXANALDEHYDE — -— —_ — —_ —_ 0 0.0 0.00
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TABLE Q-6. COLD-START HYDROCARBON SPECIATION FOR THE

TOYOTA CELICA, TEST NO. CS-VAH-26

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI| % MG MG/MI % MG MG/MI %

METHANE 68 99.6 32.2 41 14.1 22.4 109 30.3 27.30
ETHYLENE 4 8.4 2.1 16 85 8.7 20 56 5.09
ETHANE 9 13.2 43 5 1.7 28 14 3.9 3.52
ACETYLENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPANE 1 1.4 0.4 1 0.4 0.7 2 0.8 0.54
PROPYLENE 4 54 1.8 0 0.0 0.0 4 1.0 0.92
1,.3-BUTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOBUTANE 1 1.0 0.3 0 0.1 0.1 1 0.3 0.24
BUTANE 9 12.7 4.1 8 27 4.3 17 4.8 4.15
1-BUTENE 1 0.8 0.3 0 0.0 0.0 1 0.2 0.15
ISOBUTYLENE 1 2.0 0.8 1 05 0.7 3 0.7 0.67
CIS-2-BUTENE 0 0.4 0.1 0 0.0 0.0 0 0.1 0.07
TRANS-2-BUTENE 1 08 03 1 0.2 0.3 1 0.3 0.31
BENZENE 10 14.7 4.8 48 18.6 283 58 18.3 14.85
TOLUENE 24 35.1 11.4 14 4.7 7.5 38 10.5 9.42
ISOPENTANE 11 16.0 52 8 2.8 44 19 53 4.74
1-PENTENE 1] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE 5 8.7 22 0 0.0 0.0 5 1.3 1.14
2-METHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(2-METHYL-1 ,3-BUTADIENE) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CIS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYL-2-BUTENE 0 0.0 0.0 0 0.0 0.0 4] 0.0 0.00
2,2-DIMETHYLBUTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLBUTANE 2 28 0.9 1 0.4 0.6 3 08 0.74
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 1 15 0.5 1 0.3 0.4 2 0.5 0.46
4-METHYL-2-PENTENE 1 1.5 05 1 0.3 0.4 2 0.5 0.45
MTBE 0 0.0 0.0 v} 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 1 21 0.7 3 0.9 1.4 4 1.1 1.01
2-METHYL-1-PENTENE/1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
HEXANE 3 4.9 1.6 0 0.0 0.0 3 0.9 0.84
C6 OLEFINS 1] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLPENTANE 2 33 1.1 0 0.0 0.0 2 0.6 0.56
METHYLCYCLOPENTANE 1 1.6 0.5 0 0.0 0.0 1 0.3 0.27
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1,3-PENTADIENE 4] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.3—DIMETHYLPENTANE/Z—METHYLHEXANE 8 8.8 28 10 3.3 53 18 4.4 3.93
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
5-METHYL-2-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 0 0.0 0.0 0 0.0 0.0 (] 0.0 0.00
2,2,4-TRIMETHYLPENTANE 1 16.8 54 10 3.5 56 22 6.0 5.43
N-HEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4,4-TRIMETHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,4-TRIMETHYL-1-PENTENE 4] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4,4-TRIMETHYL-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4/2~5-DIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3, 4-TRIMETHYLPENTANE 3 4.2 14 4 1.2 1.9 6 1.8 1.60
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TABLE Q-6 (CONT’D). COLD-START HYDROCARBON SPECIATION FOR THE
TOYOTA CELICA, TEST NO. CS-VAH-26

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MGMI % MG MG/MI % MG MG/MI %

2,3,3-TRIMETHYLPENTANE 2 3.1 1.0 4 1.2 1.8 (] 1.8 1.42
2-METHYL-3-HEPTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3,5,5-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-/4-METHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.5-DIMETHYL-1,5-HEXADIENE 0 0.0 c.0 0 0.0 G.0 0 0.0 0.00
2,2, 5-TRIMETHYLHEXANE 0 C.0 0.0 0 0.0 0.0 0 0.0 0.00
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1-CIS-4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 Y] 0.0 0.00
CCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.3.5~-TRIMETHYLHEXANE 0 0.0 0.0 4] 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 ] 0.0 0.00
2,5/3,5-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ETHYLBENZENE 3 47 15 3 0.9 15 ] 1.6 1.49
2,3-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-XYLENE/M~XYLENE 8 12.2 3.9 -] 1.7 27 13 3.7 3.32
2-METHYLOCTANE 0 0.0 c.0 0 0.0 0.0 0 0.0 0.00
4-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 c.0 0.00
3-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
O-XYLENE 4 8.1 2.0 0 0.0 0.0 4 1.2 1.04
NONANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-NONENE 0 0.0 0.0 (4] 0.0 0.0 0 0.0 0.00
PRCPYLBENZENE 1 19 0e 0 0.0 0.0 1 0.4 0.32
2,3-DIMETHYLOCTANE 1 20 0.6 0 0.0 0.0 1 0.4 0.34
O-ETHYLTOLUENE 1 2.0 0.7 Q 0.0 0.0 1 0.4 0.35
1,2,4-TRIMETHYLBENZENE 2 3.2 1.0 0 0.0 0.0 2 0.8 0.55
1ISOBUTYLBENZENE 0 0.0 G.0 0 0.0 0.0 0 0.0 0.00
DECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
P-CYMENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
iNDAN{E) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-PHENYL-1-BUTENE Y] C.0 0.0 0 0.0 0.0 0 0.0 0.00
M-DIETHYLBENZENE 0 0.0 0.0 0 0.0 G.C 0 0.0 0.00
1-METHYL-3-PROPYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
N-BUTYLBENZENE/P-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
O-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLDECANE 4] 0.0 0.0 0 0.0 0.0 ] 0.0 0.00
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 .0 0.00
UNDECANE Q 0.0 0.0 0 0.0 0.0 [¢] 0.0 0.00
1,3,5-TRIMETHYLBENZENE 3 4.8 1.5 0 0.0 0.0 3 0.8 0.78
C7 OLEFINS o] 0.0 G.0 0 0.0 0.0 0 0.0 0.00
C8-C9 OLEFINS 4 5.5 1.8 0 0.0 0.0 4 1.1 0.85
C8-C11 PARAFFINS, OLEFINS, AROMATICS 0 0.0 0.0 0 0.0 0.c 0 0.0 0.00
FORMALDEHYDE —_ —_ — — — — 0 0.0 0.00
ACETALDEHYDE — _ —_ —_ — —_ 3 0.8 0.80
ACROLEIN - — —_ —_— —_ — 0 0.0 0.00
ACETONE — — — — — —_ 2 0.5 0.43
PROPICNALDEHYDE — —_ —_ — —_ —_ 0 0.0 0.00
CROTONALDEHYDE —_ — — —_ —_ — 0 0.0 G.00
ISOBUTYRALDEHYDE — — — — — — 0 0.0 0.00
METHYL ETHYL KETONE - — — —_ —_ _ o] 0.0 0.00
BENZALDEHYDE —_ —_ — —_ — — 0 0.0 0.00
HEXANALDEHYDE — — —_ — — — 0 0.0 0.00
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TABLE Q-7. COLD-START HYDROCARBON SPECIATION FOR THE

TOYOTA CELICA, TEST NO. CS-VAH-27

BAG 1A BAG 1B BAG 1 TOTAL
WEIGHT WEIGHT WEIGHT
COMPOUND MG MG/MI % MG MG/MI % MG MGMI %

METHANE 59 86.7 27.7 39 134 222 98 27.4 24.95
ETHYLENE 8 11.4 36 10 33 55 17 4.9 4.44
ETHANE 1 16.8 53 5 1.9 3.1 17 47 4.26
ACETYLENE 0 0.3 0.1 0 0.0 0.0 0 0.1 0.08
PROPANE 0 0.4 0.1 0 0.0 0.0 0 0.1 0.08
PROPYLENE 5 7.8 2.4 3 1.1 1.8 8 23 2.14
1,3-BUTADIENE 0 0.0 0.0 0 0.0 0.0 (] 0.0 0.00
ISOBUTANE 0 0.2 0.0 0 0.0 0.0 0 0.0 0.03
BUTANE 14 20.4 65 8 2.1 35 20 568 512
1-BUTENE 1 1.8 0.8 0 0.0 0.0 1 0.3 0.31
ISOBUTYLENE 3 38 1.2 2 0.7 1.1 4 1.2 1.14
CiS-2-BUTENE 0 0.8 0.2 0 0.1 0.2 1 0.2 0.18
TRANS-2-BUTENE 1 1.3 0.4 0 0.1 0.2 1 0.3 0.30
BENZENE 12 17.8 586 21 7.2 1.9 33 9.2 8.38
TOLUENE 23 34.0 10.9 18 8.2 10.2 41 115 10.45
ISOPENTANE 3 38 1.2 16 54 8.9 18 5.1 464
1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PENTANE 1 1.4 0.5 0 0.0 0.0 1 0.3 0.258
2-METHYL-1-BUTENE (] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
ISOPRENE(2—METHYL-1,3—BUTADIENE) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
TRANS-2-PENTENE 0 © 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CIS-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYL-2-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2-DIMETHYLBUTANE (] 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
CYCLOPENTANE 0 0.0 0.0 0 0.0 6.0 0 0.0 0.00
3-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-METHYL-1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLBUTANE 4 55 1.7 6 2.2 3.7 10 28 2.59
2,3-DIMETHYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLPENTANE 2 27 0.8 2 0.8 1.1 4 1.0 0.93
4~METHYL-2-PENTENE 2 28 0.8 2 08 1.0 4 1.0 0.91
MTBE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLPENTANE 1 1.2 0.4 1 0.2 0.3 1 0.4 0.35
2-METHYL-1-PENTENEM~HEXENE 0 0.0 0.0 ] 0.0 0.0 0 0.0 0.00
HEXANE 2 28 0.9 5 1.8 3.0 7 20 1.84
CB OLEFINS 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4-DIMETHYLPENTANE 2 2.4 0.8 4 1.2 20 5 1.4 1.32
METHYLCYCLOPENTANE 1 1.0 0.3 2 0.8 1.1 3 0.7 0.66
CYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOPENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYL-1,3-PENTADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3-DIMETHYLPENTANE/2-METHYLHEXANE 3 4.1 1.3 4 1.3 2.2 7 1.8 1.68
CYCLOHEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
S5-METHYL~2-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLHEXANE 2 29 0.9 0 0.0 0.0 2 0.8 0.51
2,2,4-TRIMETHYLPENTANE 4 55 1.7 3 1.0 1.7 7 1.9 1.72
N-HEPTANE 2 2.4 08 3 0.9 1.5 4 1.2 1.07
2.4, 4-TRIMETHYL~1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.2,4-TRIMETHYL~1-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
METHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4,4-TRIMETHYL-2-PENTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,4/2-5-DIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3,4-TRIMETHYLPENTANE 1 22 0.7 0 0.0 0.0 1 0.4 0.38
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TABLE Q-7 (CONT'D). COLD-START HYDROCARBON SPECIATION FOR THE
TOYOTA CELICA, TEST NO. CS-VAH-27

] BAG 1A BAG 1B BAG 1 TOTAL

WEIGHT ] WEIGHT ] WEIGHT
COMPOUND MG MG/MI % MG MGMI % MG MG/M! %

2.3,3-TRIMETHYLPENTANE 1 1.8 0.5 0 0.0 0.0 1 0.3 0.28
2-METHYL-3-HEPTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3.5,5-TRIMETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-/A-METHYLHEPTANE 2 29 0.9 0 0.0 0.0 2 0.8 0.51
3-METHYLHEPTANE 1 2.0 0.8 0 0.0 0.0 1 0.4 0.35
2,5-DIMETHYL-1,5-HEXADIENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,2,5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-ETHYL-1-HEXENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1~C1S-4-DIMETHYLCYCLOHEXANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
OCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2,3, 5-TRIMETHYLHEXANE 0 0.0 0.0 0 0.0 0.0 0 2.0 0.00
2,4-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2.5/3,5-DIMETHYLHEPTANE 0 0.0 0.0 0 0.0 0.0 o 0.0 0.00
ETHYLBENZENE 5 7.3 23 6 2.1 3.4 11 3.1 2.80
2,3-DIMETHYLHEPTANE 0 0.0 0.0 0 6.0 0.0 0 .0 0.00
P-XYLENE/M-XYLENE 13 19.2 8.1 10 33 55 23 8.3 578
2-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4A-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
3-METHYLOCTANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
O-XYLENE 5 8.0 28 5 1.6 2.6 10 238 253
NONANE 0 0.0 0.0 o 0.0 0.0 0 0.0 0.00
TRANS-2-NONENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
PROPYLBENZENE 1 2.1 0.7 0 0.0 0.0 1 0.4 0.36
2,5-DIMETHYLOCTANE 3 47 15 0 0.0 0.0 3 0.9 0.82
O-ETHYLTOLUENE i 19 0.6 0 0.0 0.0 1 0.4 0.33
1,2, 4-TRIMETHYLBENZENE 8 8.2 29 4 1.5 2.4 11 28 2.68
ISOBUTYLBENZENE 0 0.0 0.0 0 6.0 0.0 0 0.0 0.00
DECANE 0 0.0 0.0 0 0.0 .0 0 0.0 0.00
le-cymenE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
INDAN(E) 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
4-PHENYL-1-BUTENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
M-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 e 0.0 0.00
1-METHYL-3-PROPYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
N-BUTYLBENZENE/P-DIETHYLBENZENE 0 0.0 0.0 ¢ c.0 6.0 0 0.0 0.00
O-DIETHYLBENZENE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
2-METHYLDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
BICYCLOPENTYL 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
UNDECANE 0 0.0 0.0 0 0.0 0.0 0 0.0 0.00
1,3,5-TRIMETHYLBENZENE 2 38 1.1 0 0.0 0.0 2 0.7 0.82
C7 OLEFINS o 0.0 0.0 0 0.0 0.0 0 0.0 0.00
C8-C9 OLEFINS 4 56 1.8 0 0.0 0.0 4 1.1 0.97
Co-C11 PARAFFINS, OLEFINS, AROMATICS 2 2.3 0.7 0 0.0 0.0 2 0.4 0.40
FORMALDEHYDE — — — — - — 0 0.1 0.10
ACETALDEHYDE — — — — — — 2 0.4 0.38
ACROLEIN — - — — — — 0 0.0 0.00
ACETONE — — — — — — 2 0.5 0.44
PROPIONALDEHYDE —_ — — — - — 0 0.0 0.00
CROTONALDEHYDE — — — — — — 0 0.0 0.00
ISOBUTYRALDEHRYDE — — — — — — 0 0.0 0.00
METHYL ETHYL KETONE — — — - — — o 0.0 0.00
BENZALDEHYDE — - — — —_ — o 0.0 0.00
HEXANALDEHYDE — —_ — — — — 0 0.0 0.00
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