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Project Description:

Advanced Power Systems International Inc. (APSI) manufactures the
Fitch Fuel Catalyst System (FCD) that may be installed on either gasoline
or diesel fueled engines.

The Fitch Fuel Catalyst is designed to improve energy efficiency and reduce
emissions.

APSI selected VETS to perform the Environmental Protection Agency (EPA)
Federal Test Procedure (FTP) CVS-75 to evaluate the benefit that may be

achieved by installing the Fuel Catalyst Device on a Diesel fuel vehicle.

Tailpipe emission gases to be measured:

Hydrocarbons........... (HC)

Carbon Monoxide...... (CO)

Nitric Oxide............. (NOx)

Particulate Matter ......(PM)

Carbon Dioxide......... (CO2) Miles per gallon

The vehicle selected:

GMC-2500
Model year 2002
6.6 Diesel engine
Vin # F235320

Prior to delivery to VETS the vehicle had routine oil and oil filter change and OBD scan
performed by a GMC dealer in Torrington CT. The vehicle was determined to be normal
operating condition.

Test Performed at VETS:

1. Three (3) CVS-75 were conducted to establish a baseline.

2. Thereafter the vehicle is fitted with the Fuel Catalyst Device (F750). The
vehicle was started and idled for three (3) hours to insure exposure of
circulated fuel to catalyst in the In Line unit. The vehicle was cold soak
conditioned.

3. Subsequently three (3) Retrofit CVS-75 were performed.

4. The baseline and retrofit data are then compared.




Baseline Test CVS-75
Date: 7/20/04 — 7/21/04

Manufacturer: GMC Model: Duramax 2500 Diesel HD
Model Year: 2002 Vin: F235320
Odometer: 44267 ALW: 6500 (Adjusted loaded vehicle Wt.)
Dyno Settings: Fuel: Diesel (Supplied by Fitch
Commercially purchased Premium
Mobil diesel fuel)
Single Roll: TRLHP-Fo-35.87
F1-2.3804
F2-0.0243

Twin Roll: Inertia Wt.: 65001bs.
IRLHP: 18.6

Baseline Test Results CVS-75

Hydrocarbons| Carbon Carbon Particulates Miles/Gal.

(HC) plus Monoxide Dioxide (PM)

Oxides of (CO) (CO2)

Nitrogen
(NOx)

grams/mile | grams/mile | grams/mile | grams/mile
3.684 1.812 942.428 0.376 10.761
3.715 1.562 948.771 0.316 10.695
4.058 1.715 977.795 0.414 10.375

Average 3.819 1.696 956.331 0.369 10.610




Retrofit Test-CVS-75
7/22/04 —7/23/04
Fitch Device Installed

Manufacturer: GMC

Model Year:
Odometer:
Dyno Settings:

2002
44328

Single Roll: TRLHP-Fo0-35.87

Twin Roll: Inertia Wt.:
IRLHP:

F1-2.3804
F2-0.0243

Model: Duramax 2500 Diesel HD

Vin:

F235320

ALW: 6500 (Adjusted loaded vehicle Wt.)
Fuel: Diesel (Supplied by Fitch — Same
tank used in baseline)

65001bs.
18.6

Retrofit Test Results CVS-75

Hydrocarbons| Carbon Carbon | Particulates | Miles/Gal.
(HC) plus | Monoxide | Dioxide (PM)
Oxides of (CO) (CO2)
Nitrogen
(NOx)
grams/mile | grams/mile | grams/mile | grams/mile
2.626 2.048 838.411 0.238 12.087
3.388 1.829 850.363 0.238 11.921
3.305 1.849 833.556 0.245 12.16
Average 3.106 1.909 840.777 0.240 12.056




Summary of Test Results

Hydrocarbons| Carbon Carbon | Particulates | Miles/Gal.
(HC) plus | Monoxide | Dioxide (PM)
Oxides of (CO) (CO2)
Nitrogen
(NOx)
grams/mile | grams/mile | grams/mile | grams/mile
Baseline Avg. 3.819 1.696 956.331 0.369 10.610
Retrofit Avg. 3.106 1.909 840.777 0.240 12.056
Difference -0.713 0.212 -115.555 -0.128 1.446
% Change -18.66% 12.52% -12.08% -34.81% 13.63%
Conclusions:

Comparison of results of the (3) three Baseline and (3) three Retrofit CVS-
75 Fuel Economy and Emissions evaluations show statistically consistent
improvement in fuel economy and emissions resulting from the installation
of the Fitch Fuel Catalyst device.

Fuel Economy per 78 FTP 40CFR 600.113-88-93

MPG = 2778/ [(0.866 x HC grams/mile) + (0.429 x CO grams/mile) + (0.273 x CO2 grams / mile)]

Fuel used for this test was commercially purchased low sulfur on road diesel
from a Mobil station. Baseline and retrofit tests were performed on the same
tank of fuel to insure introduction of the Fitch unit was the only changed
condition. Fuel specifications were obtained for the fuel used in the baseline and
the first retro-fit CVS75 and are as follows:

API Gravity at 60F — 36.26 Sulfur — 0.0291

Carbon Weight - 88% Specific Heat — 18,600

Cetane Index - 47.65




Code of Federal Regulations

Title 40: Protection of Environment
PART 600—FUEL ECONOMY OF MOTOR VEHICLES
Subpart B—Fuel Economy Regulations for 1978 and Later Model Year Automobiles—Test Procedures

§ 600.113-88 Fuel economy calculations.

The Administrator will use the calculation procedure set forth in this paragraph for all official EPA
tests. For the 1988 model year, manufacturers may choose to use this procedure or use the
calculation procedure described in §600.113—78. However, once a manufacturer uses this
procedure, it must be used for all subsequent tests. This procedure must be used by
manufacturers for 1989 and later model years. The calculations of the weighted fuel economy
values require input of the weighted grams/mile values for HC, CO and CO for both the city fuel
economy test and the highway fuel economy test. Additionally, for tests of gasoline-fueled
vehicles, the specific gravity, carbon weight fraction and net heating value of the test fuel must be
determined. The city and highway fuel economy values shall be calculated as specified in this
section. A sample appears in appendix Il to this part.

(a) Calculate the weighted grams/mile values for the city fuel economy test for HC, CO, and CO;
as specified in §86.144 of this chapter. For tests of gasoline-fueled vehicles, measure and record
the test fuel's properties as specified in paragraph (c) of this section.

(b)(1) Calculate the mass values for the highway fuel economy test for HC, CO, and CO, as
specified in paragraph (b) of §86.144 of this chapter. For tests of gasoline-fueled vehicles,
measure and record the test fuel's properties as specified in paragraph (c) of this section.

(2) Calculate the grams/mile values for the highway fuel economy test for HC, CO, and CO, by
dividing the mass values obtained in paragraph (b)(1) of this section, by the actual distance
traveled, measured in miles, as specified in paragraph (h) of §86.135 of this chapter.

(f) For diesel vehicle, calculate the fuel economy in miles per gallon of diesel fuel:

by dividing 2778 by the sum of three terms:

(1) 0.866 multiplied by HC (in grams/miles as obtained in paragraph (d) of this section),

(2) 0.429 multiplied by CO (in grams/mile as obtained in paragraph (d) of this section), and

(3) 0.273 multiplied by CO; (in grams/mile as obtained in paragraph (d) of this section).

MPG = 2778/ [(0.866 x HC grams/mile) + (0.429 x CO grams/mile) + (0.273 x CO2 grams / mile)]

Round the quotient to the nearest 0.1 mile per gallon. [51 FR 37851, Oct. 24, 1986]
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LIPHARDT AND ASSOCIATES
40 CFR 86.144-78

TEST # 0720042 DATE 7/20/04 VEHICLE FITCH
MODEL GMC Duro Max 2500 VIN F235320 ENG. DISP.
C™T. CONV. YEAR 2002 a/C Y
¢ B WT INERTIA WT 6500 ARHP
IRHP 18.6 OPERATOR  PD DRIVER JD
TIME ODOMETER 44267 TRANS . AUTO
CARB. N FUEL INJ. Y ‘ FUEL DIESEL
CARBON WT F .882 SPEC. GRAV .7416
COMMENTS Baseline CVS-75
78 FTP CVS TEST WITH POSITIVE DISPLACEMENT PUMP
BAG BAROM. WB DB PT Pdif TP CVScts.
1 29.92 62.3 74 .30 7.0 14.0 122.2 9440
2 29.88 64.1 76.50 7.1 13.8 120.6 16440
3 29.88 64.0 75.30 7.1 13.8 122.2 9381
BAG Vo Vmix Miles BumCF Rhum. D.fct.
1 0.29415 2474 .904 3.520 0.949 50.50 5.562
2 0.29426 4316 .864 3.772 0.971 50.46 6.881
3 0.29426 2456 .437 3.561 0.978 53.67 6.599
HYDROCARBONS RANGE CODES 0=CONC. 1=100 2=300 3=1000 4=3000 PPM
METHANE RANGE CODES 0=CONC. 1=30 2=100 PPM
CARBON MONOXIDE RANGE CODES 0=CONC. 1=100 2=250 3=1000 4=2500 PPM
OXIDES OF NITROGEN RANGE CODES 0=CONC. 1=25 2=100 3=250 4=1000 PPM
CARBON DIOXIDE RANGE CODES 0=CONC. 1=2.5% 2=5%
AMBIENT BAG SAMPLE BAG MASS DATA
_ RANGE %F.S. CONC. $F.S. CONC. GRAMS
HC PPM BAGH#1 2 9.8 12.486 14.7 18.744 0.279
HC PPM BAGH2 2 10.1 12.868 14.3 18.233 0.423
HC PPM BAGH3 2 10.3 13.123 13.4 17.082 0.183
CH4 PPM BAGH#1 2 1.6 1.600 2.9 2.900 0.064
CH4 PPM BAGH#2 2 1.6 1.600 2.6 2.600 0.087
CH4 PPM BAGH#3 2 - 1.3 1.300 2.5 2.500 0.056
CO PPM BAGH1 3 0.0 0.353 9.5 89.777 7.302
CO PPM BAGH?2 3 0.1 1.192 5.8 54 .652 7.633
CO PPM BAGH3 3 0.1 1.192 5.8 54 .652 4.344
NOX PPM BAGH1 2 0.2 0.629 103.4 84 .399 10.674
NOX PPM BAGH2 2 °0.1 0.551 79.8 64.644 14.566
NOX PPM BAGH#3 2 0.2 0.629 118.1 96.882 12.532
CO2 % BAGH#L 2 3.9 0.077 65.1 2.398 2994.871
CO2 % BAGH2 2 4.1 0.081 56.7 1.940 4184.940
CO2 % BAGH3 2 3.9 0.077 658.3 2.023 2492.510
WEIGHTED MASS EMISSIONS SUMMARY
HYDROCARBONS CARBON MONOXIDE OXIDES OF NITROGEN CARBON DIOXIDE
GM/MI GM/MI GM/M1I GM/MI
0.089 1.812 3.595 942 .428

78 FTIP FUEL ECONOMY PER 40 CFR 600.113-88
10.761 MILES PER GALLON

WEIGHTED METHANE GRAMS/MILE=

0.020






" TPHARDT AND ASSOCIATES
4. IFR 86 .144-78

TEST # DATE

Il R R W PR
U/lrzZaiugio

DATE 07/22/04 VEHICLE riTCH
MODEL GMC Duro Max 2500 VIN ENG. DISP.
cnT CONRT veRD [NZs -
CURR WT INERTIA WT ARHP
IRKHP 18.6 OPERATOR DRIVER JdD
TIME ODOMETTED TRANG LTTTN
CARE . o FUEL INgJ. FUEL DIESEL
CARBON WT' F .882 SPEC. GRAV .7416
COMMENTS Retrofit Test # 2 with FITCH Fuel Device
DIECEL DRRTICULATE UMTOCTONG
40 CFR 86.145-82 T
COLD TRANSIENT
TNTTTAT, WTNAT. NTT
PRIMARY FILTER MASS (CGMS) .081i¢6 L1011 .9459838E-02
BACKUP FILTER MASS (GMS) .0811 .0912 .0101
RATTO L E5RT7R717
GAS METER VOLUME ({CU FT) i3.7 117 1G3.3
CORRECTED VOLUME {VEP) 93.68852
GRS METER TEMDERATITRE (%) 121 127 121
DISTANCE {MILES) 3.46
MASS PER TEST PHASE 1 .8165487
COLD STARILIZED
INITIAL FINAL NET
DRTMARY RTIT.TRR MAQS (M M) n708 naaQ Q20T
BACKUP FILTER MASS (GMS) 0813 Q%78 .G165
RATIO .5491803
GRS MRTRER VOTIME (1T FT) 12 R 1AK% 171 .2
CORRECTED VOLUME {VEP) 155.004
GAS METER TEMPERATURE (F) 122 122 122
DICTANCE (MTT.IQ) 2.7092
MASS PER TEST PHASE 2 1.039389
HOT TRANSIENT
TNTTTAT. FTNAT, NRT
PRIMARY FILTER MASS (GMS) .0878 .1 0izz
BACKUP FILTER MASS (GMS) .0804 .0898 S9.400003E-03
RATTO ELAR147
GAS METER VOLUME (CU FT) 13.8 116 102 .2
CORRECTED VOLUME (VEP) 92 .53159
GRS METRR TEMDPRRATITRR {m 122 100 12D
DISTANCE {(MILES) 3.472
MASS PER TEST PHASE 3 .5848767
MASS OF PARTICULATES (MP) IN GREAMS PER MILE

e e






T.IPHARDT AND PSSOCIATES

4y Fr Ke _i4da

TEST # 0723044 DATE 07/23/’04 VERICLE FITCH
MODEL GMC Duro Max 2500 VIN ¥235320 ENG. DISP.
QR 0N VEATD 2002 n ir* v
CURB WT INERTIA WI 6500 AKHP
IRHP 18.6 OPERATOR PD DRIVER JD
R onoMETER 24264 TRANG Ao
CaRB . N FUEBL INJ. Y FUEL DIESEL
CARBON WT F .882 SPEC. GRAV 7416
COMMENTS Retrofit Test # 3 with FITCH Fuel Device
78 FIP CVS TEST WITH POSITIVE DISPLACEMENT PUMP
BAG BAROM . wB OB PI Pdi§ TP CvScts
1 29.91 69.1 78.60 7.0 14:0: 122.0 9413
2 20,91 701 79,70 7.0 12,2 1320 162182
3 25.91 69 .7 79.50 7.1 13.9 1iz21.5 9461
BAG Vo Vmix Miles HumCF Rhum. D.fct.
LI 6 B T 24677 TEN 2,400 1.47¢e £1.82 £ . £21
2 0.25420 4252 .608 3.832 1.09% 62.01 7.685
3 0.2%420 2482 .501 3.472 1.088 61.20 7.101
HYDROCARBONS RANGE CODES (=CONC. 1=100 2=300 3=1000 4=3000 PPM
METHANE RANGE CODES 0=CONC. 1=30 2=100 PPM
CARBON MONOYIDE BANGE CODEG O-COHNC, 1-100 2-250 2-1000 4-2500 DD
OXIDES OF NITROGEN RANGE CODES 0=CONC. 1=25 2=100 3=250 4=1000 PPM
CARBON DIOXIDE RANGE CODES 0=CONC. 1=2.5% 2;5%
AMBIENT BAG SAMPLE BAG MASS DATE
RANGE %F.S. CONC. %$F.S. CONC. GRAMS
HC  DDM BAGHT 2 G 8 12,488 185 21,047 G354
HC PPM B‘G#Z_ 2 10.3 13.123 15.2 19.384 0.455
HC PPM BAGH3 2 10.8 13.761 15.3 19.512 0.246
CH4 DDPM BRGED 2 1.6 1800 3.0 3000 0,066
CH4 PPM BAGHZ Z i.7 1.700 2.5 2.500 0.059
CH4 PPM BAGH#3 2 1.6 1.600 3.0 3.000 0.066
CO PPM BAGHI 3 0.2 Z2.125 6.7 63.161 4,952
T DDM RAGH? A, 0.z 2,125 £.7 &1 181 8597
CC PPM BAGHS 3 ©0.1 1.19Z2 6.4 60.322 4,853
NOX PPM BAGH#H1 2 0.1 0.551 82.4 66.803 9.563
NOX DPM RBGHD 2 0ol 0851 665 431 8RR 13 480
NOX PPM BRAGHE3 2z 0.1 0.551 B6.7 70.383 10.228
co2 % BAGH1 2 3.5 0.068 57.8 1.997 2479.533
D e 2 3k 0oure 8208 1.U7AE ARBR WIh
COz % DBAGH3 2 3.4 0.066 55.5 1.879 2343.,894
WEIGHTED MASS EMISSIONS SUMMARY
HYDROCAREONS CARTON MONOXTDE OXTDES OF NITROGENW CARRON DTOXIDE
GM/MI GM/MI GM/MI GM/MI
0.102 : 1.849 3.203 833 .556
78 ¥FTP FUEL ECONOMY PER 40 CFR 600.113-88
12.16 MILES PER GALLGCH
WEIGHTED METHUANE CRAMS/MILE- 0 .023






T.IPHARDT AND ASSOCIATES

4 RN ORG _144-TTR

TEST 4 0723044 DATE 07/23/04 VEHICLE FITCH
MODEL GMC Duro Max 2500 VIN F235320 ENG. DISP

CRT . CONV ‘ YERR 2002 a/c Y
CURB WT INERTIA WT 6500 ARHP

IRHP 18.6 OPERATOR  PD DRIVER

TIME ODOMETER 24246 TRENG RITTO
CARB. N FUEL INJ. Y FUEL DIESEL
CARBON WT F .882 SPEC. GRAV .7416

COMMENTS Retrofit Test # 3 with FITCH Fuel Device

nrecLr,

e o b hts -

PRIMARY F1I
BACKUP FIL

RABTTO

MASS (GMS)

MASS (GMS)

Piﬁ
tII
ij

GAS METER ;
CORRECTED VOLUME (
(A% MRTREE TREMDERBTITR

D ]

DISTANCE
MASS PER TEST PHASE

ZE=¥

PRTIMARY FIT,TER MAQQ {((3MQ)
BACKUP FILTER MASS (GMS)
RATIO

) "
CORRECTED VOLUME
GAS METER TEMPERATURE (F)

NTYTQTANCRE

MASS PER TEST PHASE 2

TN T

PRIMARY FILTER MASS (G
BACKUP FILTER MASS (GMS

vAhT u\

GAS METER VOLUME (CU FT)
CORRECTED VOLUME (VEP)
(oS METEHR TRMDRRATIIRR (%)
DISTANCE {MILES).
MASS PER TEST PHASE 3

DADRVTOTIT, 7\'T"C‘ TRATCCTMNANC

TNTTTAT, WTHNAT, NwET
.0823 L1102 .0279
.0801 .0911 .011
LF1TI2RG
i3.8 iie 102.2
02.68654
130 1T 1372
3.48
1.0746
COLD STABILIZED
INITIAL FINAL NET
.8na naag LR R
.0738535 0517 .01171
.6174452
13,8 124 TTF0 D
154.6223
121 121 121 .
2,822
.8724831

HOT RANSIENT

ﬂ

=t
o
.l

TTTAT. NAT. NET
.0755 .0998 .01i99
.0804 .0899 9.500004E-03
RTERTOG
i3.8 117 i03.2
93.75453
120 T2 171
3.472
.8078749

«— =






T-TPHARDT AND ASSOCIATES
4. _FR 86.144-78
TEST # 0720042

DATE 7/20/04 VEHICLE FITCH
MODEL GMC Duro Max 2500 VIN F235320 ENG. DISP.
CAT. CONV. YEAR 2002 a/C Y
CURB WT INERTIA WT 6500 ARHP
IRHP 18.6 OPERATOR PD DRIVER JD
TIME ODOMETER 44267 TRANS. AUTO
CARB. N FUEL INJ. Y FUEL DIESEL
CARBON WT F .882 SPEC. GRAV .7416 S
COMMENTS Baseline CVS-75
S DIESEL PARTICULATE EMISSIONS
40 CFR '86.145-82 . s
COLD TRANSIENT
INITIAL FINAL NET
PRIMARY FILTER MASS (GMS) .0837 L1117 .0333
BACKUP FILTER MASS (GMS) .089¢% .103 .0131
RATIO .7176724
GAS METER VOLUME (CU FT) 13.9 116 .7 102.8
CORRECTED VOLUME (VEP) 92.95042
GAS METER TEMPERATURE (F) 123.8 124.1 123.95
DISTANCE (MILES) 3.52
MASS PER TEST PHASE 1 1.2818489
COLD STABILIZED
INITIAL FINAL NET
PRIMARY FILTER MASS (GMS) .0818 .119 .0372
BACKUP FILTER MASS (GMS) .0828 .099 .0162
RATIO .6966292
GAS METER VOLUME (CU FT) 13.8 184.1 170.3
CORRECTED VOLUME (VEP) 153.357
GAS METER TEMPERATURE (F) 125 '126.1 125 .55
DISTANCE (MILES) 3.772
MASS PER TEST PHASE 2 1.556563
HOT TRANSIENT
INITIAL FINAL NET
PRIMARY FILTER MASS (GMS) .0819 .113 .0311
BACKUP FILTER MASS (GMS) .0808 .091 .0102
RATIO .7530266
GAS METER VOLUME (CU FT) 13.9 117 103.1
CORRECTED VOLUME (VEP) 92.93789
GAS METER TEMPERATURE (F) 125.1 124 .8 124 .95
DISTANCE {(MILES) 3.561
MASS PER TEST PHASE 3 1.132898

MASS OF PARTICULATES (MP) IN GRAMS PER MILE
.3764316






LIPHARDT AND ASSOCIATE
10 "FR 86.144-78

WEIGHTED METHANE GRAMS/MILE=

S

FITCH
Y

JD
AUTO
DIESEL

CvVScts.
9356
16218
9273

3=1000 4=3000 PPM

PPM

3=1000 4=2500 PPM

4=1000 PPM

CARBON DIOXIDE

GM/MI

TE. _ # 072004B DATE 7/20/04 VEHICLE
MODEL GMC Duro Max 2500 VIN F235320 ENG. DISP.
CAT. CONV. YEAR 2002 A/C
CURB WT INERTIA WT 6500 ARHP
IRHP 18.6 OPERATOR PD DRIVER
TIME ODOMETER 44282 TRANS.
CARB. N FUEL INJ. Y FUEL
CARBON WT F .882 SPEC. GRAV .7416
COMMENTS Baseline CVS-175
78 FTP CVS TEST WITH POSITIVE DISFiaccummmi rumr
BAG BAROM. WB DB PI Pdif TP
1 - 29.82 62.3 74 .30 7.0 14.0 121.6
2 29.92 63.2 76.10 7.0 14.0 122.0
3 29.92 62.9 75.20 7.0 14.0 120.7
BAG Vo vmix Miles HumCF Rhum. D.fct.
1 0.29415 2455.159 3.550 0.949 . 50.50 5.245
2 0.29415 4253 .222 3.866 0.954 48 .45 §6.956
3 0.29415 2437 .150 3.540 0.955 49.99 5.906
HYDROCARBONS RANGE CODES 0=CONC. 1=100 2=300
METHANE RANGE CODES 0=CONC. 1=30 2=100
CARBON MONOXIDE RANGE CODES 0=CONC. 1=100 2=250
IDES OF NITROGEN RANGE CODES 0=CONC. 1=25 2=100 3=250
CARBON DIOXIDE RANGE CODES 0=CONC. 1=2.5% 2=5%
AMBIENT BAG SAMPLE BAG MASS DATA
RANGE %F.S. CONC. $F.S. CONC. GRAMS
HC PPM BAG#1 2 11.3 14.400 15.3 19.512 0.257
HC PPM BAGH#?2 2 11.5 14.655 14.1 17.977 0.284
HC PPM BAG#3 2 11.1 14.144 14.0 17.849 0.192
CH4 PPM BAGH#1 2 1.8 1.800 2.9 2.900 0.058
CH4 PPM BAGH#2 2 1.7 1.700 2.8 2.800 0.093
" CH4 PPM BAGH3 2 1.6 1.600 2.6 2.600 0.051
CO PPM BAG#1 3 0.1 1.192 7.9 74 .540 5.956
CO PPM BAGH?2 3 0.1 1.192 5.2 48 .991 6.727
CO PPM BAGH3 3 0.1 1.1982 5.4 50.877 4.009
NOX PPM BAGH#H1 2 0.1 0.551 106.7 87.189 10.950
NOX PPM BAGH#2 2 0.2 0.629 86.3 70.050 15.283
NOX PPM BAG#H#3 2 0.1 0.551 119.8 98.335 12.336
CO02 % BAGH1 2 3.3 0.064 67.6 2.545 3172.018
CO2 % BAGH2 2 3.9 0.077 656.3 1.920 4085.823
CO2 % BAG#H3 2 4.0 0.079 62.7 2.262 2773.708
WEIGHTED MASS EMISSIONS SUMMARY
YYDROCARBONS CARBON MONOXIDE OXIDES OF NITROGEN
GM/MI GM/MI GM/MI
0.068 1.562 3.647

948.771

78 FTP FUEL ECONOMY PER 40 CFR 600.113-88

10.695

MILES PER
0.02

GALLON
0






T TPHARDT AND ASSOCIATES
40 _FR 86.144-78

INERTIA WT
OPERATOR
ODOMETER
FUEL INJ.

TEST # 072004B DATE
MODEL GMC Duro Max 2500 VIN
CAT. CONV. YEAR
CURB WT

IRHP 18.6

TIME

CARB. N

CARBON WT F .882

COMMENTS

40 CFR 86.145-82

PRIMARY FILTER MASS (GMS)
BACKUP FILTER MASS (GMS)

RATIO

GAS METER VOLUME (CU FT)

CORRECTED VOLUME (VEP)

GAS METER TEMPERATURE (F)
DISTANCE (MILES)

MASS PER TEST PHASE 1

PRIMARY FILTER MASS (GMS)
BACKUP FILTER MASS (GMS)
RATIO

GAS METER VOLUME (CU FT)
CORRECTED VOLUME (VEP)
GAS METER TEMPERATURE (F)
DISTANCE (MILES)
MASS PER TEST PHASE 2

PRIMARY FILTER MASS (GMS)
BACKUP FILTER MASS (GMS)
RATIO

GAS METER VOLUME (CU FT)
CORRECTED VOLUME (VEP)

GAS METER TEMPERATURE (F)
DISTANCE (MILES)

MASS PER TEST PHASE 3

MASS OF

SPEC. GRAV

Baseline CVS-75

7/20/04
F235320
2002
6500
PD
44282
Y

.7416

DIESEL PARTICULATE EMISSIONS

COLD TRANSIENT

INITIAL
.0828
.0837
13.8

124.8

FINAL
.099
.089

117

125.6

COLD STABILIZED

INITIAL
.0829
.0839
13.7

124 .6

FINAL
.109
.099
185

124 .9

HOT TRANSIENT

INITIAL
.0818
.0817
13.9

125.3

FINAL
.112
111
118

125.7

VEHICLE
ENG. DISP.
n/cC

ARHP
DRIVER
TRANS .
FUEL

NET

.0162
.0053
.7534884
103.2
93.11277
125.2
3.55
.5884031

NET

FITCH
Y
JD

AUTO
DIESEL

2.609999E-02

.0151
.6334951
171.3
154.6753
124.75
3.866
1.174107

NET

.0302
.0283
.5075631
104.1
93.87669
125.5
3.54
1.604191

PARTICULATES (MP) IN GRAMS PER MILE

.3160258






LIPHARDT AND ASSOCIATES
10 CFR 86.144-78

TEST # 072104A DATE 7/21/04 VEHICLE FITCH
MO L GMC Duro Max 2500 VIN F235320 ENG. DISP.

Ch._. CONV. YEAR 2002 n/C Y
CURB WT INERTIA WT 6500 ARHP

IRHP 18.6 ‘ OPERATOR  PD DRIVER JD
TIME ODOMETER 44299 TRANS . AUTO
CARB. N FUEL INJ. Y FUEL DIESEL
CARBON WT F .882

SPEC. GRAV .7416

COMMENTS Baseline CVS-75
78 FTP CVS TEST WITH POSITIVE DISPLAUCEMENL PUMP
BAG BAROM. WB DB PI Pdif TP CVScts.
1 29.90 68.1 77 .40 7.0 14.0 121.3 94169
2 29.90 68.3 78.30 . 7.0 14.0 122.0 16344
3 29.90 68.2 78.10 - 7.0° 14.0 122.4 8379 °
BAG Vo Vmix Miles HumCF Rhum. D.fct.
1 0.29415 2471 .540 3.548 1.061 62.07 5.184
2 0.29415 4283 .350 3.7586 1.059 59.94 6.791
3 '0.29415% 2456 .480 3.537 1.058 60.21 5.963
HYDROCARBONS RANGE CODES 0=CONC. 1=100 2=300 3=1000 4=3000 PPM
METHANE RANGE CODES 0=CONC. 1=30 2=100

PPM

CARBON MONOXIDE RANGE CODES 0=CONC. 1=100 2=250 3=1000 4=2500 PPM

OXIDES OF NITROGEN RANGE CODES 0=CONC.

1=25 2=100 3=250 4=1000 PPM
“ARBON DIOXIDE RANGE CODES 0=CONC. 1=2.5% 2=5%
AMBIENT BAG SAMPLE BAG MASS DATA
RANGE %F.S. CONC. $F.S. CONC. GRAMS
HC PPM BAGH#1 2 10.1 12.868 14.8 18.872 0.277
HC PPM BAGH2 2 9.4 11.976 13.7 17.465 0.393
HC PPM BAGH#3 2 9.8 12.486 13.5 17.210 0.203
CH4 PPM BAGH1 2 1.1 1.100 2.5 2.500 0.065
CH4 PPM BAGi2 2 0.9 0.s900 2.4 2.400 0.114
CH4 PPM BAGi#3 2 0.9 0.900 2.5 2.500 0.070
CO PPM BAGH#H1 3 0.2 2.125 8.1 76.441 6.089
CO PPM BAG#2 3 0.1 1.192 5.7 53.708 7.441
CO PPM BAG#3 3 0.2 2.125 6.0 56.541 4.436
NOX PPM BAGH#1 2 ¢ 0.1 0.551 104.7 85.497 12.080
NOX PPM BAGi#2 2 0.1 0.551 82.1 66.554 .  16.229
NOX PPM BAGH#3 2 0.1 0.551 117.9 96.712 13.543
CO2 % BAGH#H1 2 4.1 0.081 68.1 2.575 3214.232
CO2 % BAGH2 2 3.9 0.077 57.2 1.966 4218.136
CO2 % BAGH3 2 4.2 0.083 62.3 2.240 2762.630
WEIGHTED MASS EMISSIONS SUMMARY
HYDROCARBONS CARBON MONOXIDE OXIDES OF NITROGEN CARBON DIOXIDE
GM/MI GM/MI GM/MI GM/MI
0.086 1.715

3.972 977.795

78 FTP FUEL ECONOMY PER 40 CFR 600.113-88
10.375 MILES PER GALLON






LIPHARDT AND ASSOCIATES
40 CFR 86.144-78

T . # 072104A

MODEL GMC Durc Max 2500
CAT. CONV.

CURB WT

IRHP 18.6

TIME

CARB N

CARBON WT ¥ .882

COMMENTS

40 CFR 86.145-82

PRIMARY FILTER MASS (GMS)
BACKUP FILTER MASS (GMS)

RATIO

GAS METER VOLUME (CU FT)

CORRECTED VOLUME (VEP)

GAS METER TEMPERATURE (F)
DISTANCE (MILES)

MASS PER TEST PHASE 1

PRIMARY FILTER MASS (GMS)
BACKUP FILTER MASS (GMS)
RATIO

GAS METER VOLUME (CU FT)
CORRECTED VOLUME (VEP)
GAS METER TEMPERATURE (F)
DISTANCE (MILES)
MASS PER TEST PHASE 2

PRIMARY FILTER MASS (GMS)
BACKUP FILTER MASS (GMS)
RATIO

GAS METER VOLUME (CU FT)
CORRECTED VOLUME (VEP)
GAS METER TEMPERATURE (F)
DISTANCE (MILES)
MASS PER TEST PHASE 3

Baseline CVS-75

DATE
VIN
YEAR

INERTIA WT

OPERATOR
ODOMETER
FUEL INJ.

SPEC. GRAV

7/21/04
F235320
2002
6500
PD
44299
Y

L7416

DIESEL PARTICULATE EMISSIONS

COLD TRANSIENT

INT
.0
.0
13

12

TIAL
829
826
.9

5.4

FINAL
116
.099
117.1

125

COLD STABILIZED

INT
.0
.0
13

12

TIAL
819
823
.8

3.8

FINAL
.113
.112
i86

124.7

HOT TRANSIENT

INI
.0
.0
13

12

TIAL
824
819
.8

5

FINAL
.111
.098
116.9

126

VEHICLE FITCH
ENG. DISP.

A/C Y

ARHP

DRIVER JD
TRANS . AUTO
FUEL DIESEL
NET

3.309989E-02
.0164
.6686868
103.2
93.05054
125.2

3.548
1.364282

NET

.0311
.0297
.5115131
172.2
155.517
124 .25
3.796
1.735393

NET
.0286
.0171
.6258206
103.1
92.91274
125.5
3.537
1.253943

MASS OF PARTICULATES (MP) IN GRAMS PER MILE
.4138531






LIPHARDT AND ASSOCIATES
40 CFR 86.144-78

TEST # 072404B DATE 07/22/04 VEHICLE FITCH
MC L GMC Duro Max 2500 VIN F235320 ENG. DISP.

CAT. CONV. YEAR 2002 a/c Y
CURB WT INERTIA WT 6500 ARHP

IRHP 18.6 : OPERATOR PD DRIVER Jb
TIME ODOMETER 443&8 TRANS . AUTO
CARB. N FUEL INJ. Y FOEL DIESEL
CARBON WT ¥ .882

SPEC. GRAV .7416

COMMENTS RETROFIT Test CVS-75 with Fitch Fuel Device
78 FTP CVS TEST WITH POSITIVE DISPLACEMENT PUMP
BAG BAROM. WB DB PI pdif TP CvScts.
i 29.95 67.1 78.20 7.1 14 .0 120.6 9411
2 29.95 68.2 278.40 7.1 14 -0 122.0 i 16290
3 29.95 69.1 79.20 7.1 14.0 121.6 g 9449
BAG Vo Vmix Miles HumCF Rhum. D.fct.
1 0.29415 2476 .090 3.528 1.027 55.95 6.486
2 0.29415  4275.392 3.824 1.054 59.25 7.479%
3 0.29415 2481 .472 3.472 1.072 59.99. 7.161
HYDROCARBONS RANGE CODES 0=CONC. 1=100 2=300 3=1000 4=3000 PPM
METHANE RANGE CODES 0=CONC. 1=30 2=100

PPM

CARBON MONOXIDE RANGE CODES 0=CONC. 1=100 2=250 3=1000 4=2500 PPM

OXIDES OF NITROGEN RANGE CODES O=CONC:

1=25 2=100 3=250 4=1000 PPM
ARBON DIOXIDE RANGE CODES 0=CONC. 1=2.5% 2=5%
AMBIENT BAG SAMPLE BAG . MASS DATA
RANGE %$F.S. CONC. $F.S. CONC. GRAMS
HC PPM BAG#1 2 9.9 12.613 16.4 20.919 0.349
HC ©PPM BAGH2 2° 10.7 13.634 15.1  19.256 0.428
HC PPM BAG#3 2 10.8 13.761 14.6 18.616 0.229
CH4 PPM BAGH1 2 1.5 1.500 2.9 2.900 0.066
CH4 PPM BAGH2 2 1.6 1.600 2.7 2.700 0.092
CH4 PPM BAG#3 2 1.7 1.700 2.6 2.600 0.046
CO PPM BAGH#1 3 0.1 1.192 9.3  B87.869 7.091
CO PPM BAGH2 3 0.0 0.260 5.9 55.596 7.805
CO PPM BAGH#3 3 0.0 0.260 5.8 54.652 4.453
NOX PPM BAGH1 2 °0.2 0.629 90.4  73.473 10.041
NOX PDPM BAGH2 2 0.1 0.551 69.4 56.052 ~ 13.564
NOX PPM BAGH3 2 0.1 0.551 93.5 76.069 10.895
CO2 % BAGHL 2 3.2 0.062 58.9 2.055 2569.419
CO2 % BAGH2 2 3.9 0.077 53.6 1.784 3805.337
CO2 % BAGH3 2 4.1 0.081 55.2 1.864 2306.917
WEIGHTED MASS EMISSIONS SUMMARY
HYDROCARBONS CARBON MONOXIDE OXIDES OF NITROGEN CARBON DIOXIDE
GM/MI GM/MI GM/MI GM/MI
0.097 1.829

3.291 850.363

78 FTP FUEL ECONOMY PER 40 CFR 600.113-88
11.%21 MILES PER GALLON

WEIGHTED METHANE GRAMS/MILE= 0.020






TTPEARDT AND ASSOCIATES
4¢ FR 86.144-78

TEST # 072404B DATE

07/22/04 VEHICLE
MODEL GMC Duro Max 2500 VIN F235320 ENG. DISP.
CAT. CONV. YEAR 2002 aA/C
CURB WT INERTIA WT 6500 ARHP
IRHP 18.6 OPERATOR PD DRIVER
TIME ODOMETER 44349 TRANS .
CARB. N FUEL INJ. Y FUEL
CARBON WT F .882

SPEC. GRAV .7416

COMMENTS RETROFIT Test CVS-75 with Fitch Fuel Device

" DIESEL PARTICULATE EMISSIONS
40 CFR 86.145-82

COLD TRANSIENT

INITIAL FINAL NET

PRIMARY FILTER MASS (GMS) .07396 .098 .019%4
BACKUP FILTER MASS (GMS) .0801 .0919 . .011s8
RATIO .6217949
GAS METER VOLUME (CU FT) 13.7 115 101.3
CORRECTED VOLUME (VEP) 92.15151
GAS METER TEMPERATURE (F) 121 121 121
DISTANCE (MILES) 3.528
MASS PER TEST PHASE 1 .8695369

COLD STABILIZED

INITIAL FINAL ' NET
PRIMARY FILTER MASS (GMS) .0791 .1021 .023
BACKUP FILTER MASS (GMS) .0802 .0803 .0101
RATIO .6948641
GAS METER VOLUME (CU FT) 13.8 184 170.2
CORRECTED VOLUME (VEP) 154.5631
GAS METER TEMPERATURE (F) 122 122 : 122
DISTANCE (MILES) 3.824
MASS PER TEST PHASE 2 .9486839

HOT TRANSIENT

INITIAL FINAL NET
PRIMARY FILTER MASS (GMS) .0876 .1031 .0155
BACKUP FILTER MASS (GMS) .0799 .091 .0111
RATIO .5827068
GAS METER VOLUME {(CU FT) 13.7 116 102.3
CORRECTED VOLUME (VEP) 92.90131
GAS METER TEMPERATURE (F) 122 122 122
DISTANCE (MILES) 3.472
MASS PER TEST PHASE 3 - .7371085

MASS OF PARTICULATES (MP) IN GRAMS PER MILE
.2380457

FITCH
Y
JD

AUTO
DIESEL






LIPHARDT AND ASSOCIATES
0 CFR 86.144-78

BST # 072204C

A0T™L GMC Duro Max 2500
SR, CONV.

SURB WT

IRHP 18.6

TIME

CARB. N

CARBON WT F .882

DATE

VIN

YERR
INERTIA WT
OPERATOR
ODOMETER
FUEL INJ.
SPEC. GRAV

07/22/04
F235320
2002
6500

PD

= =240

L7416

VERICLE
ENG. DI
a/c
ARHP
DRIVER
TRENS |
FUEL

FITCH
SP.

&9

o
i«

~ LT

(R
= 'd

[ ]
g g O

oD
tgl !

Ptk

[4
s

CARRON DTOYIDE

GM/MT

COMMENTS Retrofit Test # 2 with FITCH Fuel Device
78 FTP CVS TEST WITH POSITIVE DISPLACEMENT PUMP
BAG BAROM. WR DR PI paif TP

1 29 .86 61.0 78.70 7.1 14.0 120.6

2 29 g¢ 0.8 77.60 7.1 4.0 121.%

32 29 8¢ 621 79 .10 7.1 4.0 121.8

BAG Vo vmix Miles HumCF Rhum. D.fct.

1 0.20415 2420 .813 3.460 0.897 24 68 £.420

2 0.22415 4246 _8°24 3.7892 0.200 26.62 7.78%

3 0.29415% 2455 _.843 3.472 0.914 37.14 7.120
HYDROCARRBONS RANGE CQODES 0=CONC. 1=100 2=300 2=1000 4
METHANE RANGE CODES 0=CONC. 1=30 2=100
CARRON MONQYIDE RANGE CODES O0=CONC. 1=100 2=2E0 2=1000 4-2
OXIDES OF NITROGEN RANGE CODES 0=CONC. 1i=25 2=100 3=250 4=1
“ARBON DIOXIDE RANGE CODES 0=CONC. 1=2.5% 2=5%

AMRIENT BAG SAEMPLE BAG MaSS DATER
RANGE %F.S. CONC. $F.S. CONC. GRAMS
" DPDPM BAQHT 2 12.2 15 &77 19 .0 24 24¢9 N 282
HC PDPM BRGHZ zZ iz.z i5.545% 15.0 i9.128 0.254
"HC PPM BAGH3 2 11.5 14 .655 15.1 19,256 0.202
CHA PPM RAGH1 2 1.9 1.900 2.2 2.200 0065
CH4 PPV BAGHZ P i.8 1.800 2.9 2.9040 0.092
CH4 PPM BAGH3 2 1.5 1.500 2.9 2.900 0.065
CO PPM BAGH1 3 0.0 0.260 11.0 104.134 8.534
CY PDM RAGH? 3 nn Q_?260 & 4 £0n 2127 R _.41%
CO PPV BAGHZ 3 0.1 i.192 6.5 61.268 4,878
NOX PPM BAGH1 2 . 0.1 0.551 81.8 66.305 7.966
NOX DPPM RAGH?D 2 a1 0. 851 &332 B1 044 10,492
NOX PPM BAGHS3 Z 0.2 0.629 BZ.4 66.803 5.05Z
Cco2 % BAG#I 2 2.9 0.055 58.9 2.055 2591.553
0D T RAGHD ? 1.0 n_0o%2 521 1,711 2654 721
COzZ % BAGH3 Z 3.5 0.068 55.4 i.874 2309.557
WEIGHTED MASS EMISSIONS SUMMARY
HYDROCARRONS CARBON MONOXTDER OXTDES NOF NTTROGEN
GM/MI GM/MI GM/MI
0.079 2.048 2.547
T8 FTP FUEL BECONOMY PER 40 CFR 6Q0.113
1Z.087 MILES PER GALLON
WEIGHTED METIANE GRAMS/MILE= C.G22

838.411

-88





