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INTRODUCTION

FPC-l" is a combustion catalyst which, when added to liquid hydrocarbon fuels at a ratio of 1:5000,
improves the combustion reaction resulting in increased engine efficiency and reduced fuel consumption.
The products of incomplete combustion are also positively affected.

Field and laboratory tests alike indicate a potential to reduce fuel consumption in diesel fleets in the
range of 5 % to 10%. Smoke and carbon monoxide emissions are typically reduced 15 to 30 %. This
report summarizes the results of controlled back-to-back field tests conducted by UHI Corporation, FPC
Unlimited, with and without FPC-l'" added to the diesel fuel. The fuel consumption determination
procedure applied was the Carbon Balance Exhaust Emission Test at a given engine load and speed.
This same method also measures the exhaust concentrations of carbon monoxide and unburned
hydrocarbons. Smoke testing was also conducted using the Bacharach Smokemeter method.

EQIDPMENT TESTED

2 x Caterpillar dozers powered by 3412 engines
1 x locomotive powered by an EMD 567 engine

TEST INSTRUMENTS:

The equipment and instruments involved in the carbon balance test program were:

Sun Electric SGA-9000 non-dispersive, infrared analyzer (NDIR) for measuring the exhaust gas
constituents, HC (unburned hydrocarbons as hexane gas), CO, CO2, and 02'

Scott Specialty BAR 90 calibration gases for SGA-9000 internal calibration of the SGA-9000.

A Fluke Model 51 type "k" thermometer and wet/dry probe for measuring exhaust, fuel, and ambient
temperature.

A Dwyer magnehelic and pitot tube for exhaust pressure differential measurement and exhaust air flow
determination (CFM).

A Monarch phototachometer to determine and control engine speed (rpm).

A Bacharach True-Spot smokes pot meter to determine the density of exhaust smoke from diesel engines.

A hydrometer for fuel specific gravity (density) measurement.

A Hewlett Packard Model 42S programmable calculator for the calculation of the engine performance
factors.

A Snap On throttle control for setting and holding engine speed at a fixed rpm.



TEST PROCEDURE

Carbon Balance

The carbon balance technique for determining changes in fuel consumption has been recognized by the
US Environment Protection Agency (EPA) since 1973 and is central to the EPA-Federal Test Procedures
(FTP) and Highway Fuel Economy Test (HFET). The method relies upon the measurement of vehicle
exhaust emissions to determine fuel consumption rather than direct measurement (volumetric or
gravimetric) of fuel consumption.

The application of the carbon balance test method utilized in this study involves the measurement of
exhaust gases of a stationary vehicle under steady-state engine conditions. The method produces a value
of engine fuel consumption with FPC-1'" relative to a baseline value established with the same vehicle.

Engine speed and load are duplicated from test to test, and measurements of carbon containing exhaust
gases (C02, CO, HC), oxygen (02), exhaust and ambient temperature, and exhaust and ambient pressure
are made. A minimum of five readings are taken for each of the above parameters after engine
stabilization has taken place (rpm, and exhaust, oil, and water temperature have stabilized). The
technical approach to the carbon balance method is detailed in the Appendices.

Fuel specific gravity or density is measured enabling corrections to be made to the final engine
performance factors based upon the energy content of the fuel reaching the injectors.

Smoke density was determined by drawing a fixed quantity of exhaust gases through a filter medium.
The particulate's were collected onto the filter surface and the density determined by comparing the
discoloration of the filter paper to a color calibrated scale.

Two dozers and one locomotive made up the final test fleet. The locomotive was tested at three throttle
settings. Table 1 in the Appendices summarizes the percent change in fuel consumption based upon the
change in carbon flow rate in the exhaust.

DISCUSSION

1. Fuel Density

Fuel specific gravity (density) was during the baseline carbon balance test only, and was not
taken during the treated fuel test, therefore, there is no correction possible for any change in fuel
density. However, many years experience has shown fuel density changes only slightly during
the same season (in this case between April and July), and these changes have little impact upon
fuel consumption.

2. The Effect of FPC-l upon Smoke Density

Smoke density was determined using the Bacharach smoke spot method. The Bacharach True-
Spot Smokemeter measures smoke density by drawing a specific volume of exhaust gas through
a fine paper filter medium (5 micron) while the engine is operating at a fixed rpm and under
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steady-state engine conditions. The smoke particles are trapped on the surface of the filter paper
as the exhaust gases are drawn through it forming a darkened area called a "smoke spot". The
filter paper is then removed from the smoke tester and the smoke spot visually compared to a
precoded smoke scale. A smoke number is then assigned to the smoke spot according to the
darkness of the spot. The smoke number scale ranges from 0 to 9. Higher smoke numbers
correspond to darker smoke spots, which correspond to a greater smoke density in the exhaust.
The baseline and treated fuel smoke spot numbers are found on Table 2 in the Appendices.

A reduction in smoke is prime evidence of improved combustion (Germane, SAE Technical
Paper # 831204). Further, reduced exhaust smoking has been shown to be one of first evidences
that engine carbon residue and soot blowby into the motor oil are also being reduced
(ibid). The reductions in exhaust smoke are logical extensions of improved combustion created
by FPC-l.

3. Volumetric Flowrate (Pitot Tube Readings)

The final calculation for determining the fuel flow rate or mass flow rate of the fuel into the
engine takes into consideration the temperature and pressure velocity of all the gases in the
exhaust. The exhaust gas temperature is recorded using a digital thermometer and thermocouple
that is very accurate and easily fixed into place inside the exhaust stack. The pressure velocity
readings are more difficult to measure because the pitot tube cannot be fixed inside the stack
necessitating the use of a traversing method to locate the center velocity (the theoretical point
of highest exhaust gas velocity). Therefore, the pitot tube readings are considered the least
accurate and serve only as an indicator of engine speed or rpm.

The changes in the rate of fuel consumption shown are Table 1 are based upon carbon mass
change in the exhaust alone, without correcting for exhaust volumetric flow rate (temperature
and pressure). Since exhaust temperature and barometric pressure where virtually identical and
engine speed was identical from test to test, exhaust pressure velocity is assumed to be constant
from baseline to treated tests.

CONCLUSIONS

1) The fuel consumption change determined by the carbon balance method ranged from - 5.69
to - 12.89%. The fleet averaged a 9.34% reduction in fuel consumed after FPC-l fuel treatment
and engine preconditioning.

2) Smoke density was reduced approximately in the Cat engines 22 %, while the EMD
experienced a 57 % average reduction. The fleet averaged a 43 % reduction in smoke density
after FPC-l fuel treatment.
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CARBON BALANCE METHOD TECHNICAL APPROACH:

All test instruments were calibrated and zeroed prior to both baseline and treated fuel data
collection. The SGA-9000 NDIR exhaust gas analyzer was internally calibrated using Scott
Calibration Gases (BAR 90 Gases), and a leak test on the sampling hose and connections was
performed. The same procedure was repeated after each test segment to determine any
instrument drift.

Each vehicle's engine was brought up to operating temperature at a set rpm and allowed to
stabilize as indicated by the engine water and exhaust temperature, and exhaust pressure. No
exhaust gas measurements were made until each engine had stabilized at the rpm selected for
the test. Engine rpm was set using the dash mounted tachometer (with the exception of shovel's
#1 and #4) and checked periodically to prevent any change in engine speed during the data
collection period. # 2 diesel was used exclusively throughout the evaluation. Fuel specific
gravity (density) and temperature were also taken.

The baseline fuel consumption test consisted of a minimum of five sets of measurements of CO2,

CO, HC, °2, and exhaust temperature and pressure made at 90 second intervals. Each engine
was tested in the same manner. Engine rpm were also recorded at approximately 90 second
intervals.

After the baseline test the fuel storage tanks were treated with FPC-l ® at the recommended level
of 1 oz. of catalyst to 40 gallons of fuel (l: 5000 volume ratio). Each succeeding fuel shipment
was also treated with FPC-l ", The equipment was operated on treated fuel until the final test
was run.

During the two test segments, an internal self-calibration of the exhaust analyzer was performed
after every two sets of measurements to correct instrument drift, if any.

From the exhaust gas concentrations of CO2, CO, HC, and O2 measured during the test, the
average molecular weight of these gases, and the temperature and volumetric flow rate of the
exhaust stream, the mass flow rate of the fuel to the engine (rate of fuel consumption) may be
expressed as a engine "performance factor" which relates the fuel consumption of the treated fuel
to the baseline. The calculations are based on the assumption that engine operating conditions
are essentially the same throughout the test. Engines with known mechanical problems or
having undergone repairs affecting fuel consumption are removed from the sample.

A sample calculation is found in Figure 2.
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A.T. Massey

Baseline

CAT 3412

Bull dozer

0.8300

siiickiJiii#i:

t{lMHI~mX#.fupI1Wm~h
Full Throttle 1 467.81 2.8

Sprouse Creek

8 Inches

4/17/94

18728

2

0.03

30.12

Full Throttle 1 468.81 2.8 0.03

1240

Full Throttle 1 468.81 2.8 0.03

¢()~HI
81 3.25

16.3

Full Throt.'e 1 469.21 2.8 0.03

15.5

Full Throttlo! 1 469.81 2.8 0.03

81 3.25 15.4

Full Throttle 1 469.21 2.8 0.03

81 3.24 15.4

Full Throttle 1 469.41 2.8 0.03

81 3.23 15.4

Full Throttle 1 4701 2.8
Full Throttle 1 470.41 2.8
Full Throttle 1 469.81 2.8

UDIV/O!
UDIV/O!

469.320
0.743564986

2.800
o

0.03
0.03
0.03

.030 8.000

81 3.25 16.1

VFHC
8.00E-06

VFCO
0.0003

A.T. Massey

Treated

CAT 3412

Bull dozer

0.83
1

VFC02
0.03241

stfickiiwm: .

Full Throttle
~@.iX#.fuplgy~M~

467.61 2.6

o o

81 3.25 16.1

VF02
0.159

Mtwl
29.155024

81 3.25 16.2

Full Throttle 467.41 2.6

Sprouse Creek

8 Inches

81 3.23 16.3

Full Throttle 467.41 2.6

19958

2

93

81 3.23 16.3
81 3.23

3.241 1 15.900 IMean
0.009944291 0.4163332 [Std Dev

pfl
189,152

7/17/94

Full Throttle 467.61 2.6

30.01

1830

Full Throttle 467.81 2.6

0.03 01 2.97 15.8
muw.JPP;

0.03
0.03
0.03
0.03

61 2.97 15.8
61 2.95 15.7

Full Throttle 467.81 2.6 0.03

61 2.95 15.7

Full Throttle 4681 2.6 0.03

71 2.94 15.7

Full Throttle
Full Throttle

UDIV/O!

468.41 2.6
468.41 2.6

467.822 .030 Mean
0

VF02 Mtw2 pf2
0.158 29.10311 207,847

207,847 II""" '10 v.nange PF = 9.88 11%

2.600

0.03
0.03

UDIV/O! 0.380058475 o

VFHC
6. 11E-06

VFCO
0.0003

Performance factor adjusted for fuel density:

VFC02
0.02942222

61 2.94 15.7
61 2.92 15.8
61 2.92 16
61 2.92 16

** A positive change in PF equates to a reduction in fuel consumption.



A.T. Massey

Baseline

CAT 3412

Bull dozer

0.8300

Sprouse Creek

S{ac1lDittlll .. 8

15690

<··:ggM;)I~!hT:##pl*-W~#~
Full Throttle I 468.81 2.9 0.03

0.03Full Throttle 1 473.61 2.9
Full Throttle I 474:41 2.9 0.03
Full Throttle 1 4751 2.9 0.03
Full Throttle 1 4751 2.9 0.03
Full Throttle I 475.21 2.9 0.03
Full Throttle 1 474.81 2.9 0.03
Full Throttle I 474.81 2.9
Full Throttle I 475:41 2.9
Full Throttle I 475.21 2.9

0.03
0.03
0.03

Inches

4/17/94

30.12

15.6
15.7

16
16

15.9
15.9
15.9
16.1
16.1
16.1

I;P,¢Q7)
YI 3.25

101 3.23
81 3.23
71 3.9
81 3.2
71 3.19
81 3.18
91 3.18
91 3.17
91 3.17

UDIV/O!
UDIV/O!

VFHC
8:40E-06

474.220
1.971913904

2.900 .030

Mtwl pfl
29.1608872 187,516

o
8.400 1 3.270 1 15.930 IMean

0.966091781 0.223109341 0.170293861Std Dev

Sprouse Creek

VFCO
0.0003

5.6196E-08

VFC02
0.0327

VF02
0.1593

A.T. Massey

Treated

CAT 3412

Bull dozer

0.83
1

8

16838

92.5

<····.·.Rl>MHI~mrWM#plfflim~i.t
Full Throttle I 472.81 2.6 0.03

0.03Full Throttle I 471.21 2.6
Full Throttle I 471.21 2.6 0.03
Full Throttle I 4711 2.6 0.03
Full Throttle I 4711 2.6
Full Throttle I 471.61 2.6
Full Throttle I 472.61 2.6
Full Throttle I 4731 2.6

0.03
0.03
0.03
0.03

Inches

7/17/94

30.01

18:45

15.5
15.5
15.5
15.5
15.5
15.6
15.6
15.6

1¢>fpqM
01 3.09
61 3.08
61 3.09
61 3.08
61 3.09
61 3.09
61 3.1
61 3.09

UDIV/Ol
UDIV/O!

VFHC
6.00E-06

2.600 .030 Mean
0 0

VFC02 VF02 Mtw2 pf2
0.0308875 0.155375 29.116048 198,187

198,187 11**% Change PF= 5.69 11%

** A positive change in PF equates to a reduction in fuel consumption.

471.800
0.855235974

VFCO
0.0003

Performance factor adjusted for fuel density:
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A.T. Massey

Baseline

EMD 567 D3

Locomotive

0.8300

Sprouce Creek

$t4~kpiaitl( 12 Inches

irii(e/ii#.·.·.·.·>
2598

0.01 41 0.97
N~~#WHI$.~Ti.i#pl~(#@( HW,PP7?

2.775 .010

4 I 258.41 2.8

4/17/94

30.12

1110

18.8
4 I 258.81 2.8 0.01 41 0.97 18.8
4 I 259.41 2.8 0.01 41 0.96 19
4 I 259.61 2.8 0.01 31 0.96 19
4 I 260.41 2.8 0.01 41 1.12 19

0.014 I 262.41 2.7 41 0.95 19
4 I 262.41 2.7 0.01 41 0.95 19
4 I 262.61 2.8

4.000
o

260.500
1.730400449

3.750 I .979 I 18.950 [Mean
0.462910051 0.0576783 I 0.09258201IStd Dev

0.01

0.046291 1.24453E-1O

31 0.95

VFC02
0.0097875

VF02
0.1895

Mtwl pfl
28.9148175 620,066

19

VFHC
3.75E-06

(Jc@fi/#6M!ai!@

1iiJ4W¥Mi'bW...)

f~~~~~.ii~iJ'•••••••••••

VFCO
0.0001

A.T. Massey

Treated

EMD 567 D3

Locomotive

0.83
1

Sprouce Creek

$iilckiJi(jm/ 12 Inches

.t1,itl!/ljf#<

2598

95.2

2.4 0.01 0.89
Rlt~f10TI'BIDf.ij~W~mplJ&m#.9.

4 270
Q:¢f¢&j:HI

o

7/17/94

30.04

1715

19.2
4 270 2.4 0.01 o 0.89 19.1
4 270 2.4 0.01 o 0.88 19.1
4 270 2.4 0.01 o 0.88 19.1
4 272.4 2.4 0.01 o 0.87 19
4 273 0.01 o 0.87 19.12.4

4.000 2.400 .010
0 0

VFC02 VF02 Mtw2 pf2
0.0088 0.191 28.9048 690,301

690,301 11**% Change PF= 11.33 11%

270.900
o 1.407124728

VFHC
O.OOE+OO

VFCO
0.0001

Performance factor adjusted for fuel density:

.•.* A positive change ill PF equates to a reduction ill fuel consumption.
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A.T. Massey

Baseline

EMD 567D3

Locomotive

0.8300

Sprouce Creek

sillcTcPilllll:> 12 Inches

!d.@!ijf#
2598

o LI 1.24
N~~@) •••••·.I.E:m,Nmp..I;J&m~ Hg'¢Q~)

5.243 .007

6 I 293.81 5.3
0.Q16 I 293.41 5.3

6 I 294.81 5.3 o
6 1 297.81 5.2 0.01
6 1 298.61 5.2
6 1 299.61 5.2
6 1 300.81 5.2

0.01
0.01
0.Q1

21 1.24
21 1.24
51 1.24
61 1.24
61 1.23
61 1.24

4/17/94

30.12

18.8
18.8
18.8
18.5
18.4
18.3
18.2

6.000
o

VFHC
4. 14E-06

296.971
2.956188022

4.143 I 1.239 1 18.543 [Mean
2.03540098 I 0.003779641 0.2572751 IStd Dev0.05345225 0.0048795

pfl
492,738

¢A¥J1.@f.iY4M~: •••••·•··•·

g@WM@t¥lli;.·.·.······
§4~{@;9r§r@i .
S/l<Nif!!@iiii/········

VFCO
7.14286E-05

A.T. Massey

Treated

EMD 567 D3

Locomotive

0.83
1

VFC02
0.01238571

VF02
0.185428571

Mtwl
28.940126

Sprouce Creek

$t#ktii4iti! 12 Inches

NilWllfi:·.········

2598

95.2

7;e:#i:Hli.E 7/17/94

o UI 1.18
·······r~~rl·~~X#.mp0l[~@.%l.( ~l;~I·gq~ml

6 I 316.81 4.9
6 1 3191 4.9 0.Q1
6 I 317.61 4.9 0.Q1
6 I 315.61 4.9 0.Q1

6 1 3151 4.9 0.01
6 1 315.41 4.9 0.01
6 1 315.21 4.9
6 I 316.21 4.9
6 1 321.61 4.9
6 1 322.81 4.9

0.Q1

o
0.Q1

0.01

01 1.18
01 1.18
01 1.16
01 1.15
01 1.15
11 1.15
11 1.15
01 1.14
01 1.15

30.04

18.6
18.6
18.6
18.7
18.7
18.7
18.7
18.7
18.6
18.6

6.000
o

VFHC
2.00E-07

4.900 .008
1.1239E-07 0.00421637

VFC02 VF02 Mtw2 pf2
0.01159 0.1865 28.9314516 526,878

526,878 11**% Change PF= 6.93 11%

317.520
2.766787146

VFCO
0.00008

Performance factor adjusted for fuel density:

•• A positive change in PF equates to a reduction in fuel consumption.



VFHC
5.63E-06

A.T. Massey

Baseline

EMD 567 D3

Locomotive

0.8300

Sprouce Creek

··StaCJ(.J)iI11f1.·· 12 Inches

Mtwl pfl
28.9847263 364,298

gPZi
51 1.67
51 1.67
81 1.68
51 1.66
51 1.68
51 1.69
61 1.69
61 1.68

4/17/94

30.12

18
18

17.9
17.9
17.9
17.9
17.8
17.8

2598

8 0.01

8.063 .010 5.625 I 1.678 I 17.900 [Mean

Sprouce Creek

¢@w~p,~m~
334.6 8.1

8

2.082409319

3311 8.1 0.01
3341 8.1 om8

334.81 8.18
8

0.01
3351 8.1 0.01

335.41 8

0.01

Inches

8 0.01 11 1.48

1.060660171 0.010350981 0.075592891Std Dev

0.01
3381 8 om

1.21 1.5

7/17/94

30.04

17.9
17.9
17.9
17.7
17.8
17.8
17.8
17.8
17.8

8
8
8

8.000 334.975

3371 8

0.05175492 1.24453E-I0

1.21 1.48
1.21 1.58
1.21 1.47
1.21 1.48
1.21 1.47
1.21 1.46

o

VFCO
0.0001

A.T. Massey

Treated

EMD 567D3

Locomotive

0.83
1

VFC02
0.016775

VF02
0.179

12

MitMI:!rs: ···

2598

95.2

.~*wm#.mp'!W(@ij
328.6 7.9

8

10.72245826

U.¢,¢p~?m
332.81 7.9 om
340.81 7.98 0.01
345.81 7.98 om
351.61 7.9

om
8 0.01

352.41 7.9

0.01

8 0.01
354.81 7.98
356.21 7.9

7.900 .010
1.1921E-07 1.64636E-I0

VFC02 VF02 Mtw2 pf2
0.01485556 0.178222222 28.9506461 411,240

411,240 11"'''''10 v.nanze PF= 12.89 11%

8
8

8.000 346.889

VFHC
1.18E-06

o

VFCO
0.0001

Performance factor adjusted for fuel density:

3591 7.9 om 1.21 1.45

•• A positive change in PF equates to a reduction in fuel consumption.
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Table 1:
Summary of Carbon Balance Fuel Consumption Changes

% Change
Unit Engine THROTTLE Fuel Consumption

1 CAT 3412 Full - 5.69
2 CAT 3412 Full - 9.88

2598 EMD 567 4 - 11.33
2598 EMD 567 6 - 6.93
2598 EMD 567 8 - 12.89

Average: - 9.34



Table 2:
Comparison of Smoke Spot Numbers

Unit No. Base SS# Treated SS# % Change

1 9.0 7.0 22
2 9.0 7.0 22

2598 (4) 3.0 1.0 66
2598 (6) 3.5 1.5 57
2598 (8) 7.0 3.5 50

Average: 43



Figure 1
CARBON MASS BALANCE FORMULAE

r-

ASSUMPTIONS: C12H26and SG = 0.82
Time is constant
Load is constant

DATA: Mwt
pfl
pf2
PF1
PF2
CFM
SG
VF
d
Pv
PB

Te

EQUATIONS:

= Molecular Weight
= Calculated Performance Factor (Baseline)
= Calculated Performance Factor (Treated)
= Performance Factor (adjusted for Baseline exhaust mass)
= Performance Factor (adjusted for Treated exhaust mass)
= Volumetric Flow Rate of the Exhaust
= Specific Gravity of the Fuel
= Volume Fraction
= Exhaust stack diameter in inches
= Velocity pressure in inches of H20
= Barometric pressure in inches of mercury
= Exhaust temperature OF
VFH C = "reading" -;- 1,000,000
VFCO = "reading" -;- 100
VFC02 = "reading" -;- 100
VF02 = "reading" -;- 100

Mwt= (VFHC)(86) + (VFCO)(28) + (VFC02)( 44) + (VF02)(32) + [(1- VFHC-
VFCO- VFC02- VF02)(28)]

3099.6 x Mwt

86(VFHC) + 13. 89(VFCO) + 13. 89(VFC02)

CFM = (d/2)27r • 1096.2 vi Pv
144 1.325 (PB/ET + 460)

PF1 or PF2 =
pf x (Te +460)

CFM

FUEL ECONOMY:
PERCENT INCREASE (OR DECREASE)

PF2 - PF1
x 100-----

PF1



Figure 2.
to ?

SAMPLE CALCULATION FOR THE CARBON MASS BALANCE

BASELINE:

Equation 1 (Volume Fractions)

VFHC = 13.20/1 ,000,000
= 0.0000132

VFCO = 0.017/100
= 0.00017

VFC02 = 1.9371100
= 0.01937

VF02 = 17.10/100
= 0.171

Equation 2 (Molecular Weight)

Mwtl =(0.0000132)(86) +(0.00017)(28) +(0.01937)(44) +(0.171)(32)
+ [(1-0.0000132-0.00017 -0.01937 -0.171)(28)]

Mwtl =28.995

Equation 3 (Calculated Performance Factor)

pfl = 3099.6 x 28.995
86(0.0000132) + 13.89(0.00017)+ 13.89(0.01937)

pfl = 329,809
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Equation 4 (CFM Calculations)

CFM = (d/2)27r • 1096.2 L---pv---
144 1.325 {PB/(Te + 460)}

d = Exhaust stack diameter in inches
Pv =Velocity pressure in inches of H20
PB =Barometric pressure in inches of mercury
Te =Exhaust temperature of

CFM = (l0/2)27r • 1096.2
144 V1.325{30.00/(313.100 + 460)}

L .80

CFM = 2358.37

Equation 5 (Corrected Performance Factor)

PF1 = 329,809(313.1 deg F + 460)
2358.37 CFM

PF1 = 108,115

TREATED:

Equation 1 (Volume Fractions)

VFHC = 14.6/1,000,000
= 0.0000146

VFCO = .013/100
= 0.00013

VFC02 = 1.826/100
= 0.01826

VF02 = 17.17/100
= 0.1717
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Equation 2 (Molecular Weight)

Mwt2 = (0.0000146)(86) +(0.00013)(28) +(0.01826)(44) +(0.1717)(32)
+ [(1-0.0000146-0.00013-0.01826-0.1717)(28)]

Mwt2 = 28.980

Equation 3 (Calculated Performance Factor)

pf2 = 3099.6 x 28.980
86(0.0000146)+ 13.89(0.00013) + 13.89(0.01826)

pf2 = 349,927

Equation 4 (CFM Calculations)

CFM = (d/2)27f • 1096.2
144

Pv
1.325 {PB/(Te + 460)}

d = Exhaust stack diameter in inches
Pv = Velocity pressure in inches of H20
PB =Barometric pressure in inches of mercury
Te = Exhaust temperature of

CFM = (1012)27f • 1096.2
144

.775
1.325{29.86/(309.02 + 460)}

CFM = 2320.51

Equation 5 (Corrected Performance Factor)

PF2= 349,927(309.02 deg F + 460)
2320.51 CFM

= 115,966
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Fuel Specific Gravity Correction Factor

Baseline Fuel Specific Gravity - Treated Fuel Specific Gravity/Baseline Fuel
Specific Gravity + 1

.840-.837/ .840+ 1= 1.0036

PF2 = 115,966 x Specific Gravity Correction

PF2 = 115,966 x 1.0036

PF2 = 116,384

Equation 6 (Percent Change in Engine Performance Factor:)

PF2 - PFI
% Change PF = x 100------

PFI

% Change PF = [(116,384 - 108,115)/108,115](100)

= +7.65

Note: A positive change in PF equates to a reduction in fuel consumption.



*******************************************************************************
Item: 2 Code: CWV

1PM,Sun 17 April WEST VIRGINIA this hour TODAY'S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN

Wheeling mstly cldy 62 W 11G23 54 20 35% 30.02s
Morgantown mstly cldy 63 NW 20G24 51 25 28% 30.00s 63 40
Clarksburg ptly cldy 62 W 21G29 49 25 26% 30.04f 62 44
Parkersburg ptly cldy 64 NW 11G29 57 20 25% 30.10r 64 38
Elkins ptly cldy 62 NW 21G31 49 25 24% 30.06s 62 38
Martinsburg mstly cldy 64 W 17G37 54 25 26% 29.94s 64 39
Huntington clear 67 NW 14G26 59 20 31% 30.12s 67 51 Trace
Charleston clear 66 W 11G30 60 20 24% 30.10s 66 45 0.03
Beckly clear 62 NW 22G30 49 40 21% 30.12s 62 41
Lewisburg clear 63 W 14G28 54 20 37% 30.06f 63 41
White SulfSpg ........................................................................................................................
Bluefield clear 64 W 18G26 53 20 22% 30.11s 64 46
*******************************************************************************



*******************************************************************************
Item: 4 Code: CWV

\~~~ Sun 17 July WEST VIRGINIA this hour TODAY'S DATA
TOWN WEATHER TEMP WIND FLSLK VIS HUM BRMTR HI LOW PCPN

Wheeling haze 83 SW 5 96 6 59% 30.08f 84 76
Morgantown haze 83 S 6 96 6 59% 30.08f 84 63
Clarksburg ptly cldy 80 W 8 93 7 65% 30.09f 80 64
Parkersburg .
Elkins hvy rain 75 CALM 89 7 79% 30.16f 75 60 0.63
Martinsburg .

?Huntington haze 85 S 7 99 5 57% 30.04s 85 70
Charleston ptly cldy 83 NE 6 99 10 65% 30.06r 83 67 0.02
Beckly 19t rain 75 S 7 89 10 79% 30.16s 76 64 0.04
Lewisburg light fog 70 CALM 85 3 97% 30.15f 75 61
White SulfSpg .
Bluefield mstly cldy 77 W 9 89 7 69% 30.17r 82 65 Trace
*******************************************************************************



Interim Report
A. T. Massey Field Trial of FPC-l Fuel

Performance Catalyst

Prepared by UHI Corporation
Provo, Utah

May 3,1994



I. Introduction

FPC-l Fuel Performance Catalyst is a bum rate modifier proven to reduce fuel consumption and
increase engine horsepower in several recognized, independent laboratory tests, and dozens of
independent field trials. The catalyst also has a positive impact upon the products of incomplete
combustion, primarily soot (smoke) and carbon monoxide.

The intent of the current trial at A. T. Massey is to determine the degree of fuel consumption,
smoke and carbon monoxide reduction resulting from the addition of the FPC-l catalyst to the
# 2 diesel fuelling a select fleet of haul trucks. The test methodology for determining fuel
consumption is the carbon mass balance (CMB). The CMB method measures the carbon
containing products of the combustion process (C02, CO, HC) found in the exhaust, rather than
directly measuring fuel flow into the engine.

This report summarizes the baseline fuel emissions data and computes the engine performance
factors (mass flow rates) for the same.

II. Discussion of Carbon Mass Balance Method

The data collected during the baseline fuel carbon balance test are summarized on the attached
computer printouts. The data provides the volume fraction (VF) of each gas is determined and
the average molecular weight (Mwt) of the exhaust gases computed. Next, the engine
performance factor (pf) based upon the carbon mass in the exhaust is computed. The pf is
finally corrected for intake air temperature and pressure, and total exhaust mass yielding a
corrected engine performance factor (PF). The baseline PFs are tabulated on Table 1 below.
The baseline PFs will be compared to FPC-l treated fuel PFs and a percent change in mass
carbon flow rate (fuel consumption) computed. This percent change equates to the fuel
consumption change created by the addition of FPC-l.

Also, the treated fuel PF must be corrected for any change in fuel density (measured as specific
gravity), and therefore, energy content. The baseline fuel density is used as the reference. No
correction factor is shown in the attached printouts. These will be tabulated and shown in the
final report.

The CMB procedure is conducted while the engine is operated under steady-state conditions at
a high idle. No load is placed on the engine. Consequently, the engine is tested while operating
under conditions conducive to high efficiency and low emissions of the products of incomplete
combustion. The CMB results, therefore, represent minimum improvements, and FPC-l created
engine efficiency should be higher under high load/transient operation.



Table 1. Comparison of Baseline PFs

Unit No. Engine Type Baseline PF

2
1
2598 (Notch 4)
2598 (Notch 6)
2598 (Notch 8)

CAT 3412
CAT 3412
EMD 567 D3
EMD 567 D3
EMD 567 D3

56,921
55,593
73,350
43,466
26,557

III. Discussion of Bacharach Smoke Spot Method

Smoke density was determined using the Bacharach Smoke Spot method. The Bacharach method
draws a constant volume of exhaust gas through a filter medium. The particulate in the exhaust
gas sample collects on the surface of the filter medium. The surface is darkened by the
particulate according to the density of the particulate in the exhaust sample. The greater the
particulate density, the darker the color. The Bacharach smoke scale ranges from 0 to 9, with
o being a white, particulate free filter, and 9 being a completely black filter.

The smoke spot (density) numbers for each engine tested are shown on Table 2 below. The
FPC-1 treated smoke spot numbers will be compared to the baseline smoke numbers.

Table 2: Smoke Numbers

Unit No. Smoke No.

2
1
2598 (Notch 4)
2598 (Notch 6)
2598 (Notch 8)

9.0
9.0
3.0
3.5
7.0

Fleet Average: 6.3

IV. Summary

The baseline CMB and Bacharach Smoke Spot procedures have been completed at A. T.
Massey. The Bacharach Smoke Spot test has also been done. Carbon monoxide emissions are
a part of the CMB, and therefore, are also available for comparison to the treated fuel
concentrations .

The A. T. Massey fuel system is treated with FPC-1. The engine preconditioning period will
be completed after approximately 500 hours of engine operation.
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A.T. Massey

Baseline

CAT 3412

Bull dozer

.sr@kPWM·

#;Miili\

:~ :1:~~ij/t#.mp.:I!Nmtij
Full Throttle 1 467.81 2.8
Full Throttle 1 468.81 2.8
Full Throttle 1 468.81 2.8

Sprouse Creek

8 Inches

18728

2

4/17/94

30.12

1240

0.03 8 3.25 15.5
l·mm¢····lim¢.QW0lg~f

0.Q3
0.Q3

Full Throttle 1 469.21 2.8
Full Throttle 1 469.81 2.8
Full Throttle 1 469.21 2.8

8 3.25 15.4
8 3.24 15.4
8 3.23 15.4

.030 8.000

Full Throttle 1 469.41 2.8
Full Throttle 1 4701 2.8
Full Throttle 1 470.41 2.8
Full Throttle 1 469.81 2.8

0.03
0.03
0.03
0.Q3
0.Q3
0.Q3

0.03

8 3.25 16.1

HDIV/O!
HDIV/O!

VFHC
8.00E-06

469.320
0.743564986

2.800
o o o

8 3.25 16.1

.¢Ni/p@YNM¥/:::
:t#t1@'#@.!.·:·:···

If/i#[ji&MfrfM}:::::

%~~i,§f·gt#J#ti(.·...::
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VFCO
0.0003

A.T. Massey

Treated

CAT 3412

Bull dozer

VFC02
0.03241

ti?1ii#i~M:.:.::::::

$ij#i{p(#ri

M.l!MJf}s{

mRmf'~[imp •••/'!Nm~ij

VF02
0.159

Mtwl
29.155024

8 3.25 16.2

Sprouse Creek

8 Inches

8 3.23 16.3

HDIV/O! HDIV/O! HDIV/O! Mean
#DIV/O! #DIV/O! HDIV/O! Std Dev

VFHC VFCO VFC02 VF02 Mtw2 pf2 PF2
HDIV/O! HDIV/O! HDIV/O! HDIV/O! HDIV/O! HDIV/O! HDIV/O!

Performance factor adjusted for fuel density: HDIV/O! 11**% Change PF= #####11%

•• A positive change in PF equates to a reduction in fuel consumption.

2

8 3.23 16.3
8 3.23 16.3

3.241 1 15.900 [Mean
0.00994429 1 0.4163332 IStd Dev

pfl
189,152

PFI
56,921

tMtiXliiii\

.:H¢'¢'9M,g~f
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A.T. Massey

Baseline

CAT 3412

Bull dozer

Sprouse Creek

S{ij4JJi$¥ 8 Inches

·M!MdW)( 15690

4/17/94

30.12

9 3.25 15.6
.gt'M; ml) ••~~ij.,M#j{I~J,ti.t'W

10

u.¢'·:¢Q~I·······g~··m
15.7

2.900 .030

0.Q3Full Throttle 1 468.81 2.9
0.Q3Full Throttle 1 473.61 2.9 3.23
0.03Full Throttle 1 474.41 2.9 8 3.23 16

Full Throttle 1 4751 2.9 0.Q3 3.9 16
Full Throttle 1 4751 2.9 0.03

7

8 3.2 15.9
Full Throttle 1 475.21 2.9 0.Q3 7 3.19 15.9

0.Q3Full Throttle 1 474.81 2.9 8 3.18 15.9
Full Throttle 1 474.81 2.9
Full Throttle 1 475.41 2.9
Full Throttle 1 475.21 2.9

HDIV/O!
#DIV/O!

474.220
1.971913904

0.Q3
0.Q3
0.03

9 3.18 16.1

o
8.400 1 3.270 1 15.930 [Mean

0.966091781 0.223109341 0.170293861Std Dev5.6196E-08

9 3.17 16.1

VFHC
8.40E-06

.¢/Mp@9ji,fiMW········

lMi!#~tipW>·····
gi@ih#f@tY.M?···>

VFCO
0.0003

A.T. Massey

Treated

CAT 3412

Bull dozer

VFC02
0.0327

VF02
0.1593

Mtwl
29.1608872

·M@#M"< Sprouse Creek

st#Mi)i¥/: 8 Inches

Mii~iiiis; ·.·.

9 3.17 16.1

pfl
187,516

PFI
55,593

fMbii4i/?

m ~.m.' mM;r#*tK ••'.gfm~m '..nq..,qQ~}'l~~.

HDIV/O! HDIV/O! #DIV/O! Mean
HDIV/O! HDIV/O! Std Oev

VFC02 VF02 Mtw2 pf2 PF2
HOIV/O! HOIV/O! HOlV/O! HOIV/O! #DIV/O!

HOIV/O! 11**% Change PF= #####1]%
** A positive change ill PF equates to a reduction ill fuel consumption.

HDIV/O!
HDIV/O! HDIV/O!

VFHC
HOIV/O!

VFCO
HOIV/O!

Performance factor adjusted for fuel density:
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A.T. Massey

Baseline

EMD 567D3

Locomotive

Sprouce Creek

Stficki)l(l/fti 12

iljt?llfF{?

2598

••••••••••••••••••••:N~~ i'~~X#.fup.'~J#%1t
4 258.4 2.8 0.01

Inches

4/17/94

30.12

1110

18.8
U¢·,t ¢~~}

41 0.97
4 1 258.81 2.8 0.01 41 0.97 18.8
4 1 259.41 2.8 0.01 41 0.96 19
4 1 259.61 2.8 0.01 31 0.96 19
4 1 260.41 2.8 0.01 41 1.12 19
4 1 262.41 2.7 0.01 41 0.95 19
4 1 262.41 2.7 om 41 0.95 19
4 1 262.61 2.8

4.000
o

260.500
1.730400449

om

2.775 .010 3.750 1 .979 1 18.950 IMean
0.462910051 0.0576783 10.092582011Std Dev0.046291 1.24453E-I0

31 0.95

Mtwl pfl
28.9148175 620,066

19

VFHC
3.75E-06

p~rlliM#MNIlI/I~;••••••?

#@iftlfiW#'tJ.iM·····
.lW!$R~,Qf@(tf:••••••
$q¢kWe.¥i@?····,,··,·

VFCO
0.0001

A.T. Massey

Treated

EMD 567 D3

Locomotive

VFC02
0.0097875

VF02
0.1895

!fo§iif@i Sprouce Creek

$t¥ici)ii@,· 12

&#WllfsF

2598

t~#P;;,M>

Inches

PFI
73,350

i •••••:~l1 .Im':IT0lJ.[iljlWmp...':J&~m ..~¢n~'.ttmt

HDIV/O!
HDIV/O!

HDIV/O! HDIV/O! Mean
HDIV/O! HDIV/O! Std Dev

VFC02 VF02 Mtw2 pf2 PF2
HDIV/O! HDIV/O! #DIV/O! HDIV/O! HDIV/O!

#DIV/O! 11**% Change PF= #####11%

HDIV/O!
HDIV/O!

VFHC
HDIV/O!

VFCO
HDIV/O!

Performance factor adjusted for fuel density:

•• A positive change ill PF equates to a reduction ill fuel consumption.



¢§*kM¥1Y#ftt~~

#WfW ••tvJWi·.·.·····
:g4@f1fl~mt§p#··········

E~f"§k·9t#W)!(~q

A.T. Massey

Baseline

EMO 56703

Locomotive

Sprouce Creek

Sl4~~f)WJlf/ 12 Inches

MftW$#.·.·.·.i
2598

4117194

30.12

2 18.8
~¢...,.¢P¥I:·~:\.N#ijiij{, .~fm.X#mi(.Illi':Jffl!1(

5.243 .007

o6 1 293.81 5.3 1.24
0.016 1 293.41 5.3 1.24 18.8

o6 1 294.81 5.3
2
2 1.24 18.8

0.016 1 297.81 5.2 1.24 18.5
0,016 1 298.61 5.2

5
6 1.24 18.4

6 1 299.61 5.2 0.01 6 1.23 18.3
6 1 300.81 5.2 0,01 6 1.24 18.2

6.000
o

296.971
2.956188022

4.143 1 1.239 1 18.543 IMean
2.035400981 0.003779641 0.2572751 IStd Dev0.05345225 0.0048795

pfl
492,738

PFI
43,466

VFHC
4. 14E-06

t:Aif/p@Y}fJi1fI# ••·.>

gil$i@f;MW···········
¥il~ifi/l~@~i~··············

VFCO
7. 14286E-05

A.T. Massey

Treated

EMO 56703

Locomotive

VFC02
0.01238571

VF02
0.185428571

Mtwl
28.940126

.t#~tIti@f) Sprouce Creek

StabkiliiIllli 12 Inches

.Mitiillf'E...................

2598

.t~#tfdtl!>

:.~PM)·I·:::~jj:l.iX#mp::'lWtmi.'iji ·.JJ¢.:.¢P~:l·~

HDIV/O!
HDIV/O!

HDIV/O! HDIV/O! Mean
HDIV/O! HDIV/O! Std Dev

VFC02 VF02 Mtw2 pf2 PF2
HOIV/O! HDIV/O! HOIV/O! HOIV/O! #DIV/O!

HOiV/O! 11"'''''10 Lnange PF= #####11%

HDIV/O!
HDIV/O!

VFHC
HOIV/O!

VFCO
HOIV/O!

Performance factor adjusted for fuel density:

•• A positive change ill PF equates to a reduction ill fuel consumption.
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A.T. Massey

Baseline

EMO 56703

Locomotive

Sprouce Creek

StW~piil1lt/ 12 Inches

MHWi(ri(
2598

m··.H9,~~~m·J!9@.l.;.·I·...·~~T.#miFI·m\!@lj

8.063 .010

61 1.68

8 I 334.61 8.1 0.01 )1 1.67
8 I 3311 8.1 0.01 51 1.67
8 I 3341 8.1 0.01 81 1.68

0.01 51 1.668 I 334.81 8.1
0.01 51 1.688 I 3351 8.1

8 I 335.41 8
8 I 3381 8
8 I 3371 8

0.01 51 1.69
0.01 61 1.69
0.01

4/17/94

30.12

8.000

18
18

17.9
17.9
17.9
17.9
17.8
17.8

o

VFHC
5.63E·06

334.975
2.082409319

5.625 I 1.678 I 17.900 [Mean
1.060660171 0.010350981 0.075592891Std Dev0.05175492 1.24453E-I0

PFI
26,557

qi/fP:#wiN4f#@ •••i

.1f#"i!@@i!W(.·.···············

tMilNMW@#)·

VFCO
0.0001

A.T. Massey

Treated

EMO 56703

Locomotive

VFC02
0.016775

VF02
0.179

Mtwl pfl
28.9847263 364,298

'@~a.#.wY······' Sprouce Creek

s(~¢~i)Nm: 12 Inches

.'MIM#t.s:.}

2598

tdtbiite/

!..... _ '..m;ltT.#.fuij ••••'.J@~m 1· •••••HC'PQ;~' ••••••p.~••

UDIV/O!
UDIV/O!

VFHC
UOlY/O!

UDIV/O!
UDIV/O!

UDIV/O! UDIV/O! Mean
UDIV/O! UDIV/O! Std Dev

VFC02 VF02 Mtw2 pf2 PF2
UOlY/O! UOlY/O! UOlY/O! UDIV/O! #DlY/O!

UDIV/O! 11**% Change PF= #####11%Performance factor adjusted for fuel density:

VFCO
UOlY/O!

•• A positive change ill PF equates to a reduction ill fuel consumption,



Carbon Mass Balance Field Data Form

Company: A-, M 0.> ty Location~r r.,o {JS~< Test Date: ,=tit 7/9 t(
Test Portion: Baseline: 4/ Treated: Exhaust Stack Di~eter~ ~Inches : ~

Engine Make/Model:c"AT ;34 ,i:1, ~lHours:.k£Q.!ltLI.D.#: ~ \\~
Type of Equipment: ODic C (J". ~ ~"~

Fuel Specfic Gravity: @: (OF)

Barometric Pressure: inches of Mercury

"-7
Start Time: 1 : f1 S- f IVJ

•
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7
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4· -- I c I"")j, J :..7 .•

LJ_J:D3 IL
1 I~03 s-
1 1/
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-- ., I./'11 '7

7

lit) 4. d~7~l

Names of Customer Personnel Participating in Test: ~ Y~ -vs-00

~

~ '<-~
t5~

Signature of Technicians:



Carbon Mass Balance Field Data Form.

CompanY~T M /1S1 f;! Location;SPRflvS'£ CIVi~est Date/I/; 1/ q':L
Test Portion: Baseline:J~ Treated: Exhaust Stack~ ~Inches

Engine Make/ModelClrr 31:1 'a.. < l\aeslHours~ g ll.¥ I.D.#:-A
Type of Equipment: -Bath to* Ltc I

-,.':,~
~~

@: (OF)

Start Time: la,,; ~<--P/Y]

Fuel Specfic Gravity: _

Barometric Pressure: inches of Mercury

;~~~U~tii:~lf~~~~1~~~;I!~_;f~1~'8~11i-Et, ~t~~®
1~4t7~~ Id, $S 1 I <1,J.~I/~£t

Yb~/~1 ~

.03

)~y ,

/6.A J

~9.oZ
~

l(Jf 8 / c.r
£9, t f_d <)~js. oZ

¥7.0) 0 JQJ s ~d3 VA1.~
l;70, L c;( J S 1'0 3·J3

"1f69'J <:7 lJ> -CJ./ g ~J ~~71"'70 ~
Names of Customer Personnel Participating in Test:

Signature of Technicians:



» Carbon Mass Balance Field Data Form

.::i... Company:;>r t!j'iJ IV') Locatio~o V••'L1; C~l:i~est Date: 1-1/ J 7 I 1if {) \ ~~
TestPortion: Baseline: Treated: ExhaustStackDiametci~"!t.i'f , ' \ 0 If,

£ciit;N t:[~ours~ t\ LD.#U7iS' ( /JJ co If) ~j~',
./ FuelSpecficGravity,* ••1\3-~ @: COF) Ii tf

41 ~ ,2 () I z:....-..- . ~ (j
J-C\.~'i? B etric Pressure: 7'"'" ( inches of Mercury StartTime:ll ~ I D\.. '\

p"UlY , ,'-r
1\(: . . .... .,...... A J'

I i~'jj!~;~ !~~E~ii ~~ ~ ~lb

LJ

Lj IJQ7IJg)X13-6-#-

l-J
,0 / I/~~
~9j, V9./)

) ,)",p+ 17D~

I
~

'I
~y I"7~ I, 7',7)\ 33 ¥-

Signature of Technicians:

~~



Carbon Mass Balance Field Data Form

Company: Location: Test Date: _
Test Portion: Baseline: Treated: Exhaust Stack Diameter: _Inches .;;

EngineMak~odel: Miles/Hours: l.D.#:.1r'28-' ';i ~\
Type of Equipment: .L...==r ---c-=t="'h 0 t;:t:o e ~ ~

Fuel Specfic Gravity: _ @: (OF)

Barometric Pressure: ~) I ( L--- inches of Mercury Start Time: _

J)2~J \I£,£,I 3 ~IJ 50 1-;0

·t~f1j.~~~;~~~~!!~.~~%,:,~~~f~'
4q1 ,yl ~f"}:S

/ 1/G7>LJ 17-:?

01 (!)Q :2

() 1 tvl .:; 1_ J. J/ I ) "y, R
"V

~ J, 1v9IJYJ.7c-:
J 17;9 S~2
I" 9%.6. ~d...
I _

5-' .:L. A ~ ,i,

O,Dolc-1

,
t:

z;
. I I / \. -t I I~~ .w

-:

) CJ- ) o~,
t' I{)

6'

Names of Customer Personnel Participating in Test:

Signature of Technicians:

-

~~

]-~

~--f~ut : -\ \.

••• .0;,-

0; r~.:~



Carbon Mass Balance Field Data Form

Company: Location: Test Date: ~ ~ 3- v1 J
Test Portion: Baseline: Treated: Exhaust Stack Diameter: _Inches .: (/

Engine Make/Model: Miles/Hours: LD.#:cJJ--9JY"
Type of Equipment: L..r=r ~ 6'c:::f;:P

~:::::::;",~';~="mc~eSOf:lcrCury,"S:~Une:("F) ,lff!
";r!{til'tii~'~k~~;~~~~{::~~lift, '; 4

J ~ / <tt) T7D

>? 0J/J i) I 8/ I 10)

~ 13? «.» 1 :?) / I. o /

Y~]LI/JI v, / \/0/
'"

X I-~J«: 19j) I;" 0 }

~ YFJ $-, '7' I ~ C1
.MI ~ Jij Y-(') I ~~U 1_/1 )

~ ilJJ
)7 I ru D I ,L 1

6
~~s:IL 1 I -'i' I

~ I I I I I I .J

j~ I/':JI~:>~3~#-

g- I/·~ I · I,,,
~ \

r 1/6~~' \1/ .,,

\- ..'5- I } J b ?tJ r I 9 - (-,( ~ .,
7t!7

~ " ) I S ,fi-I'-/

c) I ~ Q / I 6 I J-- 6/ /7/ r:
I .(0 J I ~ ~L-;:~I) 7c~L

} to 10-

Names of Customer Personnel Participating in Test:

~*->
JJ

Signature of Technicians:



y;y"c;~:t~!;t1i)

Carbon Mass Balance Fiel~:iData
.
•

, 'I'.-\:" ~.~,

Compan~:A T M.6k 5C)' Locaticuf:l'l?e us.r:.. CgJf~ Date:?(?~7 ~t~,;,.,
Test Portion: Baseline: Treated: ,/ Exhaust Stack Diameter::2..m

~lHours: It.v8I.D.#:-LEngine Make/Model: Ca.--.J J.j / ;J
Type of Eqcipmem: ~~~O~?~~~_d~~ _

Fuel Specfic Gravity: i 'ilO~
(\0\

It,v . inches of MercuryBarometric Pressure:

N 1~,6 r~ I6Lj ?J. g' ~ . J..d1

'1 7 I,;L .1'- I .. OJ I ~
J.,lo OJ

Lf7 j, 0 J.. b .cxs h
47" D I~L 6 L.,o,s I c.

@: 9dJJrF)
Start Time: 1{c{(t?"1~

/'

3~o'8I/.r: -r
).D q IJr;)'

J,. D 0111-('

s»9 1/1": s:

~~~1"'."~"'"';..''' """1'::-'.'" ,·",·:,;c ..::-c·""'·"'··I·····',·""·',·,,'·,",;c,.,,.,::li:'./"'I;;~··';'·;:;"'..:·"'·:'·"·~;':I "··';··\'i'·;;?·'·~"·,,!"1y.-'!J"" ""''''"1 "CWO. """.~'~ E;;"L .,""', P I"''''''h ~ 'OI""CO' He'''''''''' or'CO' or"O -a': %: _:A.llaust;?~ . ,: DC es',:-,;I.o:" _>~~* 1.0' .; ::.' ro,' l~':

lJ5?% '~i*~~r~~l:r~1~j?;.~,:~l~~n~p'~i~~"~~i~~~~:";~((

4-j/,c. I,J,;;~tI)?f i
~~'

Ilf7~- ,b I,), L ~ b? 10'-

l;> ,09 II~A
/

lJ-J 0- 1/-1-:--t<'"

l(') .3 6 IJ.>89IJs~.(Lf73~ e- I ;).J 6

Names of Customer Personnel Participating in Test:

j\

~~<»cYb

~~'" 7

Signature of Technicians: '~7 ";"1""<,~.~\:', :i
t, />,1', \
),II.,.? A •i,v"l: WI ~,

. 1/1 ·"-/~·i. i\" /1
" ."""-, •...



.,

•
c. -"l{.

Carbon Mass Balance Field Data Form
, .. ~T:

Company A /l'f\8SJ?,Y Locatiou>t"'lfp LJ 5<:' C.4.O'f,est Date: ~) / q- 'I ...
Test Portion: Baseline: Treated: V Exhaust Stack Diameter: -e£.Inches

G~ I()

Engine MakelModel: CA}..'? 9 J,;;.., .slH~~slq fJ(g'I.D.#:...d:.
Type o~Equipmen~.:. e "k4:: 9 vi! s:.LG,

.. /' ""- .•.,"
FuelSpecfic Gravity: 4?J 0
Baro"metrlc p;;ssirre: ~\) i,~~

~'

@: 9Y . (OF) (' ~

'2}n.~Start Time: I

or- t"( n~£; , q 11
; _ .<Jr;. ,,, V01'-"" \l

. ~ .. ' r" ~ c:~·1
Signature on : ?'/ .J.--J" . ~

eenmcians:

inches of Mercury
.»

f;&¥i

J;b(1, ~ I ;). ,03 6 2.97 /s-:

'!J3 " ·97 JS:F

.;0]--r--
b
7

Names of Customer Personnel Participating in Test:



J
i-t,L:! k?<73 I I > /? I

~ I .'.1

\-S I -'</--~.
/-

~

Start Time: /6Ea 17/J~
r'
/

Carbon Mass Balance Field Data Form

CompanY:/ITMA»S's. Y Location:.f/M~ C~ Date: '7/i7 /9"1;pi;J,v
Test Portion: Baseline: Treated: Exhaust Stack~~Inclies

Engine Mnke/Model:LMt> S'3J ,/1.1 MileslHours: N4 LD.#: ,;t£9~
Type ofnquipment: b.ac<?P1·a L; V&

Fuel Spol.lficGravity: ., £30
"'L() DC/(

BarOmell'lc Pressure: J - ' inches of Mercury

@: 0'-:,;;..., (OF)

·0/

:.:i~~I,~<~~~~~!li:.;t:~#fh~~:~~~~5?;:~~~'J} o~;:Sg~:'C~E?< :~t~·.;ifi'
itJ~,:"L.::- TempoF>'~'ofHO:~' ··k"",c·.· ppm.< ," '.::.. C>:Jt;../",L!!c.:J.i:' ./..;;.";ij,i;i;f ~::.~.:::.,~t~~,:;-{~.·~~~:';(,;.7T·{ .....:;::.•··.····;·:,'·)·.<.:'·,,:t,.·.! ..' ,lJ.i..sr"i)iit:

J..
o 1/9'9 J~~I 33

CJ .s 9 /9,/13S

0 -s» /?«/ Jd--

<3 I_.p.p /9_/ 3/

, I () 1,(f7INOld9
,,"", I IcY 7 1/7\;1 clffr J

.iy .:l~t-j;)70 .0 J

.; &1

/01

Names of Customer Personnel Participating in Test:

~I/) .J I. / ~~-:r--cd
Signature of Technicians:

....,..

%1&7

)8/ /6-1

/~d- ;gs-

~

?~=#/
(



Carbon Mass Balance Field Data Form
~

CompanY:A- ,IffI A 50''t. LocationSllQ o~ f~.:V- Test Date: fj'!.?/ 'i' '7 (f
Test Portion: Baseline: Treated: Exhaust Stack iameter: _Inches

Engine MakelModel: Lm [) a;7 a 1 MileslHours: ~/A I.D.#d $-98"
Type of Equipment: b0c.f) 'Y) a Z I V£

Fuel Specfic Gravity: .,. ? 10
fLpL\

Barometric Pressure:;D inches of Mercury

~~

~

1It

,- ~.• .:,t?:~~:.;...t,~,":,"!,"~~.?l7
.:P.:lliches'-~

~_~>~.~'f;t~e;;1
4 1316,71 10-0--0

@: 95-:cl. (OF)

~9-3

Start Time: _

o I/.If? ~?61 cJ. [?

o l(,jr1tfJ,IJ?

o 1/.1 p'1!~ 6

c:7 1/1/6 If--Jg:.-~-7-+-1-d26-

d I)J/~--I/~)\;;;L~

J,ol

.o I"

o

; o I I 0 I).;51/cf. d?

~D~I / IJ'/~~Y>7~
!/ )~710l?

10/ I 0 1/,/,<.,1 118-'61<7- tf'

,o} 1 0 I/~lr V~6 d~

1
~

IJ/5'. J-.

6' lSI6-.J.

6 1702// G
lad. ~

Names of Customer Personnel Participating in Test:

J-l J-O

~

~I
/9J-

\~, }[
\ ~:"'l"
I , )(.
\

\ "_~~ I

- Signature of Technicians:

'\



Carbon Mass Balance Field Data Form as 383
Company:A tfYl8 r-r.c), Location58Qo.rLcu:t:..-I4---Test Date:P3/9 $I
Test Portion: Baseline: Treated: ..vExhaust Stack Diameter: _Inches

Engine MakelModel:?mD £62 /I l' MileslHours: tv,8 I.D.#: :;Js-9?
Type of Equipment: /-..(J en (\.:')o7"n< .E.-

Fuel Specfic Gravity:' 'r' 213 c2
Barometric Pressure: ~'D :\)~

@: fs-;.J (OF)

inches of Mercury Start Time:. _

:_ •• ~·1~~•• 1jgl~JB;tT ::;
/70I?' 13028") 6 I ~ q ; C? I I j. cJ I ~'V~~ 1/1. 9

? ~3~ . if" 10 I I/J~ I.!r. CJ Ih,9

~ ~SZ'f. E?'

/0/ 1/" J.. 11-'1'.•s !7, 9 1d 7

II ;).. /r s: J7. 71 d )

r()) /-2- /1.;.7 1/, f?

--01 I/.~ /f'~ 17,?'1 d- )

0) I/ . .L II)': 7 ¥J.?:

- I ).01. l'l.0 )).~ cJ;
)0 I (J ~ /1-(. f' f7/Y'

I2 ~S6- ~ I f' 0 ,

%;-'9-0 j7: 9
9'

1·

·~·8\';, J :
~Lj .

. i,'"'

.......~"'l-.-_ )

Names of Customer Personnel Participating in Test:

Signature of Technicians:
~-~3~5'-

-\ IIiIII



.Y»: ,1 Carbon Mass Balance Field Data Form

'...f..QJ. Locatio~D([S~ C~U:1:rest Date: '-VI 7 J •.
Test Portion: Baseline:~ Treated: Exhaust Stack Diameter~~~q . .\ 0
EngineMak~MOd~l::mnSb7!)3 MileslHours\\t\ I.D.#:J...cq<f(IJJW ii) ~j
Type of Equipment:~L b k.~~d-11='p-_...J..I~Vf---',.r-..-, rr-,

? Fuel Specfic Gravity: , @: , ("F) I<, 'tJ
'J-0.:;t> B etric Pressure: 3fJ . ( V- inches of Mercury Start Time:! I ~ lOB .:}~~r y .~

f

I :4~

o

I

D 10 l-J

J'~C?f' 17D~

o

s~

Q , ~ld'7

.o } I 'I
('Jj lY I/?~

Names of Customer Personnel Participating in Test:

o
\

~

Signature of Technicians:



,I Carbon Mass Balance Field Data Form .

Company: Location: TestDate: ~ ~ 3- tri J
Test Portion: Baseline: Treated: Exhaust Stack Diameter: _Inches ..; (}

\

Engine MakeJModel: ' MileslHours: I.D.#:sZ-r9~
Type of Equipment: ~~ t1~y n

@: (OF)

l\~j~
ometric Pressure:

-2./) L----
-jJ \ ( inches of Mercury Start Time: _

-i;> ';";-"''':~~'i'I'./-- ~':::;I " .:.;:':,R:Incnes",''S,% r.CO .'. HC':NI",

'~~;!7eJ~:"t~f;t1¥~p~€~~\

I ~1~v'i'6\'~ \~Q!\ ~ \).67\Jtf,4Ih~ J/D

3~#-to/ Ij--'

..vi I g-

s

l\
\rx '

- ) ~0 10--

'\~\ '

I
) 9-6 J 7~

/0/

I' 0 ] I j

~I k' ,--- r I { I 'l,/ I ~ \/',' I V ¥ L 0 (J Ir I.> LOI II? 0 1,77

e

Names of Customer Personnel Participating in Test:

~*">
~~·~~·l~;:~aj .

, 0

..-./""" Signature of Technicians:



e '--,

v Carbon Mass Balance Field Data Form
;.~

Company: Location: Test Date: _
TestPortion: Baseline: Treated: Exhaust StackDiameter:_Inches .; J
EngineMakc:tMode1: MilesIHOUIS: l.D.#: .2.-t:.':ig> &' ~
Type of Equipment: ..L.=z=~o 'b:t:oP ~~

~: (OF)Fuel SpecficGravity: _

Barometric Pressure: ~ ,LL--- inches of Mercury

/l~:~{~IiI€fjt~.1~1~~1!~.

£..

I h
I ,,<

1£;16
U=2:_ .r:

<" 6

StartTime: _

'J
I

~:....,L___if.L.-'W~-J-dJ.-tt:--t. j 50 / -; 0

]lr~. I /5-

-£ IJq 1 ,v I :\)~
t L.:]q5>if Is-:]>

Ot~

('),tvl.:;

0, i?DI .:2 J, 2.9 I}s. £ylC)Lj,2. \ s--:3
,.:}'1 7J 9" S~.1-

9%·6 5':cJ,..

CJ CJ )1, ~-..z.
i1'c1() 1.?1 «:~ 11'0 / I 6 1 !d--~ 1/2.2

~:\,

i-67- "r: II "'"

Names of Customer Personnel Participating in Test:
~~

]~&'

Signature of Technicians:
/' \__ 1

/' \
;- .~"

-',

/~~

1
•• •••••••••••• t I

t_ 'j,:' L
.\-t..,.,/



.J'

v.arnon Mass Balance Field Data Form
C

A.T.Ma.6.6e.y L ri SpftOU.6e. Cfte.e.1L 'D 04/77/94ompany: oca on: Test ate: _
Test Portion: Baseline: XXXX Treated: Exhaust Stack Diameter: !...Inches ~-..
Engine Make/Model: C a.t 34 12 UMmours: 1g., 7 2 g LD.#: __
TypeofEqcipment: _B_u_~_~__V_o_z_e._ft _

2

Fuel Specfic Gravity: _ @: (OF)

h L.----
Barometric Pressure: ~ 0, ( inches of Mercury Start Time: 7 2 : 40 PM

SmoQe. eh~p 60ft te..6t = 9; E~g~~e. Te.mpe.ftatufte. 60ft te..6t = 7906 F

CALfBRATION t 2 MINlTE VEIAY
469.8 2.8 .03 8 3.25176.7 -

469.2 I 2 .8 I .03 I 8 I 3.25116.1 I I \{

469 .4 I 2 .8 I .03 I 8 I 3.25 176.2

ltj~~
•.,...;-:

'j":" ';"""'~'~~I":",.,",".~"':':;;;"10" - . 21 ,..:;;;~I0 . ., 'I 0""" ,,·Exhau.st~); J» I~ches:"\'f:~:cCO ,': He..;£[c YoCP1,; YoO:z.
'Timp'oEf~ ';::Of'H<'O~':Z .;:;;;::e>;f.~;'~. ppm'""-;~':· ,~,/::·;r:,~i '::;t::¥'f""~
";)i,~·::;::):;~F~;~~~:,::~:.}:<~;~~\~>;;:~~~~""':,? :,,':,:':.:'~~ ~i?~~·.~:~~~

UNIT
RUN \ 467.8 I 2 .8 I .03 I 8 \ 3.25i 75.5
AT
FULL
THROT -l 468.8 I 2 .8 I .0'3 I 8 I 3.25\ 75.4
TLE

lENT 'RE
TEST I 468.8

1

2 .8

1

. 03 \ !

\

3.24115.4

469.2 2 .8 .03 8 3.23 75.4

470.0 2 • 8 .03 I 8 3 .231 76. 3

470.4 2 .8 .03 I 8 3 .231 76. 3

469.8 2 • 8 .03 I 8 3 .231 76. 3

Names of~t'otrk'r·¥eH1mn~t<Participating in Test:
I~de.pe.~de.~t Ob.6e.ftve.ft.6

f M (fn~io! RagonA Richahd I (petel Ru~yo~

Cfta~g F~~~de.ft.6

Signature of Technicians:

K ~m L e.B aft0 ~



Fuel Specfic Gravity:

Barometric Pressure: ~ / ( ~ inches of Mercury Start Time: 7: 0 5 PM
SmoQe Ch~p 6o~ ~e~~ = 9 ; E~g~~e Tempe~a~u~e 6o~ ~e~~ = 780°F• • • • •

UNIT
RUN 468.8 1. • 9 .03 9 3 . 1. 5 7 5 . 6AT
FULL The~e w ~ a ~ eve m~~u~ pau~ e be~wee ~ ~ead\{.~g 7 t.
THRO- 473.6 7..9 .03 70 3.1.3 7 5 . 7~~-te
ENTIR
TEST I 474.4 I 1. .9 I .03 I 8 .I 3. 1. 3 I 7 6 . 0

CA L BRATION 2 MINt TE VELry
475.0 1. . 9 .03 7 3.79 7 6 . 0

475.0 1..9 .03 8 3 . 1. 0 7 5 .9

475 . 1. 1. .9 .03 7 3 . 7 9 7 5 .9

474.8 1. .9 .03 8 3 . 7 8 7 5 .9

CALIBRATION 1 1. MINUTE DELty

I 7 6 . 71 I i"-

f474.8 1..9 .03 9 3.78

475.4

1

1. . 9 I' OJ

1

9
\ J • 1 7

\

1 6 • 1 1

I475.1. 1. • 9 9.03 3. 7 7 7 6 . 7

"-4 Carbon Mass Balance Field Data Form

Company: A. T .Ma~ ~ elj Location:SPROUSE CRE EItest Date: 04/77/94
Test Portion: Baseline: xxx Treated: Exhaust Stack Diameter: ~Inches

MileslHours: 75 (,9 0 I.D.#:_l __Engine MakeJModel: CAT 34 71.
Type of Eqcipmem: ~B=U~L~L~D~O~Z~E~R _

@: (OF)

·i:iil.iJl~rI~il··~~I~~lI0'~~ilft~.~~~

Names of)(1USro'm~~Participating in Test:
I~depe~de~~ Ob~e~ve~~

E. M. ( E~ ~~ e ) R 0 9 e~~ R ~ c.ha~ d L. ( Pet e ) R u ~y 0 ~

C~a~g F-t~~de~~

Signature of Technicians:

K~m Le.Ba~o~

f""· ~

C,q7'?e
..~~~



Carbon Mass Balance Field Data Form

Company: A . T . Ma.6.6e Ij Location: S PRO USE eRE E It est Date: 0 4 / 17 / 9 4
Test Portion: Baseline: xxx Treated: Exhaust Stack Diameter: 8 Inches.,...,."...". -

CATe r.; I;

Engine Make/Model: CAT 3 4 7 2
Type of Equipment: .::::.B..:;::.U..;.L..;.L.!::..V.!::..O.=...Z!.....ER~_

MileslHours: 7 5 69 0 I.JJ.#: 7--

Fuel Specfic Gravity: _

Barometric Pressure: ~ ~(~ inches of Mercury Start Time: 7: 0 5 PM
SmoQe Ch~p nO~ ~e.6~ = 9 ; E~g~~e Tempe~a~u~e nO~ ~e.6~ = 780°F• • • • •

@: COF)

UNIT
RUN 468.8 2 . 9 .03 9 3 . 2 5 7 5 . 6AT
FULL The~e w .6 a s ev e m~~u~ pau.6 e b e.tuie.e. jvL ~ead\i-~g 1 e
THRO- 473.6 2 . 9 .03 10 3 . 2 3 1 5 . 7~~£e
ENTIR
TEST I 474.4 I 2 .9 I .03 8 3 . 2 3 I 1 6 . 0

CAL BRATION 2 MI Nt TE VEL ~y
475.0 2 . 9 .03 7 3. 19 1 6 . 0

475.0 2 .9 .03 8 3.20 1 5 . 9

475. 2 2 .9 .03 7 3. 19 1 5 . 9

474.8 2 . 9 .03 8 3. 1 8 1 5 . 9

:af~lnitil:S~f~1{~§f~il,i~]~l~~i• titC':r:."tl"'f··'''' "0""::'5.,lY:in." .jExhaust,.t

"i1£~j:~~!t~';t;~~j;;~~

CALIBRATION 1 2 MIN1TE VELty

I 1 6 . 1 I I j474.8 2.9 .03 9 3.18

475.4

1

2 .9 I' 03

1

9 13, 17

1

1 6 , 1 1 I475.2 2 . 9 9.03 3 . 1 7 1 6 . 1

Names of>tfuS.ron'ieY<lXers~Participating in Test:
I~depe~de~~ Ob.6e~ve~.6

E. M. ( E~ ~~ e ) Rag e~.6 R ~ Co h a~ d L. ( P e~ e ) R u ~!f a ~

C~a~g F£~~de~.6

Signature of Technicians:

K~m LeBa~o~



Carbon Mass Balance Field Data Form

C
A.T.Ma.o.oIlY L . spJtou.oe. CJte.e.b·D 04/17/94ompany: ocation: Test ate: _

Test Portion: Baseline: XXXX Treated: Exhaust Stack Diameter: ~Inches

E . Mak 1M d 1 Cat 3472 xxxx.. 7 8~ 728ID# 2ngme e 0 e: Mile&'Hours:. . : _
Type of Eqmpment: _B_u_£_£_V_o_z_Il_Jt_. _

Fuel Specfic Gravity: _ @: (OF)

-1 ~
Barometric Pressure: o0, ( inches of Mercury Start Time: 72 : 40 PM

Smo~e ~h~p 60Jt te.ot = 9; E~g~~e TempeJtatuJte 60Jt te.ot = 7900 F

'~%~~~
UNIT
RUN I 467.8 1 2 . 8 1 .03 1 8 1 3.25i 75;5
AT
FULL
THROT -I 468.8 1 2 . 8 1 .03 1 8 .1 3.25175.4
TLE
ENT:RE
TEST

\

468.8

\

2 . 8

\

.03 \ 8

\

3.24\15.4

469.2 2 . 8 .03 8 3.23 75.4

~: "'. .•..•.••.•• ;,0\,; I':" ...":."....~.',Exhaust~;; P Inches:'t';t

;~i~1;f~l:~~:f:~~g~~&~.~~J
"., ..;":

ac; 'lor co \1 oFO' .....'D. /0 ... L 1.°. %.

ppm":~:;f <.:;r:~n~~:li~~g~'it~

CALfBRATION
469.8 2.8

2 MIN~TE VEqAY
.0318 1 3.25176.7

469.2 2 .8 .03 I 8 3.25 I 76.7

469.4 2 . 8 .03 I 8 3.25 176.2

470.0 2 . 8 .03 I 8 3.23 176.3

470.4 2 .8 .03 I 8 3 . 231 76. 3

469.8 2 • 8 .03 I 8 3 . 231 76. 3

Names of~tonter%'f~t<Participating in Test:I~depe~de~t Ob.oeJtveJt.o

f M (fh~io! Roqohh RichaJzd I (pete) Ru.~yo~

CJta~g F£~~de.Jt.o

Signature of Technicians:
K~m L e.B aJto VI.

CoAl ":".(e



Carbon Mass Balance Field Data Form

Company: Location: Test Date:----Test Portion: Baseline: Treated: Exhaust Stack Diameter: _Inches _;;

Engine MakelModel: MilesIHours: I.D.#: .1rW :r~
Type of Equipment: .L-..=r~o 'b:t:06? ~~

(,

if

Fuel Specfic Gravity: _

Barometric Pressure: ':;:J./ I l -z-- inches of Mercury

i
~

"/j J. 1/ IJtf;e

J..J.::r Il~.3 G'>~~

J, '491)5'.1 sY

ld--~ Ilj),,2
g 7 I'C>

Names of Customer Personnel Participating in Test:

@: (OF)

Start Time: _

) 9.>- J9()

~~

]-~

Signature of Technicians.

~-
--

/fi(It

~



Carbon Mass Balance Field Data Form

Company: Location: TestDate: ~~ .3-,yj J
Test Portion: Baseline: Treated: Exhaust Stack Diameter: _Inches .: cJ
Engine Make/Model: MileslHours: I.D.#:~9cfY
Type of Equipment: Lr=r~ &'~

~;teclic Gravity: @: CF) / ~

V'.::triC Pressure: 70, [ L--- incheso[Mercury StartTime: ~

I ;\::~6\,~I \/Q!\ ~ \)'67\J~'1r'~ J/D
g/

{-----

-.:::

101 j--IJI 6 71j z'> 0\ "3 ~#-

X 13?«.1') I ?J / L '0 / s: I/'-A-R 1//19'

:i$?tI » J 1 YI I I;, 0 /
! .6 -t ~ \'X-u;;

~ ....".

X 111«; 19J) IrOIIS- IJJb~<'x\\
trl7

S )9-6/7s-

:Q1-~~~-+-U-~~---=--f-+~--t-~.L-t'~t...J.t----t/? 0 1,77

""

Names of Customer Personnel Participating in Test:

J q 0 rz«:

~~>
--J&~J? r

Signature of Technicians:
?c



[

Fuel Specfic Gravity:
;-17/

Carbon Mass Balance Field Data Form

Company.js , MfI£.ij'.1 Locatio~ovS 1; C~U~est Date: 1-1/1 7 J '/11 0 \ ~}
Test Portion: Baseline: ~ Treated: Exhaust Stack Diameter~b; ~~q .\0 '-d*"
Engine MakelMod~l: ~~~ MilesIHours\:\ t'i I.D.#J,..cqg> ( /JJ co If) fl.J 1
Type of Equipment: db . I 'If f , @: (OF) Ii~

~ ~~y; ,(z>
? B~~etric Pressure: u .••••u •••..,v .•..•u •••.•.•••,.•.•.] u_•.••." .•.u .•..•.•••••• - • '-I

,,_" 1Y . '~' ~1 ___ r{\ "'" ., ~,,:;'!/:,:~,;:;".,'<\i;: ,,'.;' \"Y, "i{;"'-';;' :'!";, ',::>, ,,' -- -- ',..~ I~~'<"9;~,:J?' ~~' ). 17'~f. f~xnausf!';;: -R Inenes;,'}! 9.t..." •.' HC ;/AY;; Ofc) COi/:-;f '. ym;I ~..1~~~~,~~rt;~~r,~Z~.2"".;; pp•••'!J"0::~~~,:i~'~''. ~iI",~ ,~

0
-~ 0 If J.~tl/ .»~ I ()) 4 J q 7 J~)5( 3iY# ) ,~tJ.p 170;;'

0 fD 1(1 )-\ ~r~ .1)7 ~Ol LJ 10"7 !~R -- --v 'V ,
,

I ZJ Lt ;2..5'9/ L) ~JY .. f) I l-J ".'}/, ~ 9.1)D 0
I I r-----

;n t?J r: L; J5-Cl'A c).£ >0/ S~ /C)j /9.{) Y.E.;:'¢/-
t> S-D Ikl) v• CVcM. rtJ

rt. 6 If 1,.:7'< ().1 L..j d1y ,,·6 J Lj /;2 J9·D j,
I) I , C..epe~ -

(i) o 4 l!/:», ~ eJ,/ 10 } q ;95 J CJ. /) sY:k 1 ;.""' _i=lJ J~,.,

(1"'1 '....-r Y ':1A:J I L) d.~/ .o ) 'I ;/}r- )1/ r.
1'1 l'7 '\J

1'-1 f>'1 Xl 4 bl6o< ' ;;. .;?, K .".(2 i ~y .r«: 1'7, n 3311-
f-'" J

tn ;;
'Lr

I \.V
!0 1-{J(6- V---:

I:-"' ....- '" )

~

Signature of Technicians:

/



Carbon Mass Balance Field Data Form ~]cJ3Company:A [Me r r..c,Y Location5/~.n).,p:.. C~!L--Test Date:~y
Test Portion: Baseline: Treated: V Exhaust Stack ~_Inches

Engine MakelModel:?m1l 5"'"67 /) ? MileslHours: tv 8 LD.#: :; s-9?
Type of Equipment: AtJ CO M v -;'u", .£-

" £'3 ()
Barometric Pressure: ~D :o~ inches of Mercury

Fuel Specfic Gravity: @: Cjs-. ,,2 (OF)

Start Time: _

;&1 j. cJ ~Jj; ~ \/7, 9

%:0 ";.x Iv~.•.' .• .,2 0:./£:.;..<,.......Jlkv,f ~

Iro

I.JI~~~~ll;!i1f~~I·~~~i~~1~~~~I~~~j
ICJ I I /1 cJ. IJ5-:-'c> 117l 9

c--O) I/"2- 1/ It· 7 II /, s
~b I I/,,}-. 11'1'- F 1/7,;1 (J. ) I';:?D l' .,2 03 .

IX'.;OJ I/,;L I/$': 7 YJ.? I
)0; IJ,~ )'1.6 }7~r~/ dll3 .J.../J

»o I I(J ~ / L(v J'- J7"%,,

Names of Customer Personnel Participating in Test:
-,--,-8'\

;
~
('-.-_ .•...-

Signature of Technicians: ~~ ~3.;5--



Carbon Mass Balance Field Data Form ~ cJ of .3
CompanyA ,V'"\ A .<O:Y LocationSPA '0 ( "'~ Test Date: fl%.>;/ 9' "f a d
Test Portion: Baseline: Treated: vr Exhaust Stack Diameter: _Inches

Engine Make/Model: £1\". f) a7 tJ 1 MileslHours: ~/A LD.#d s-9~
Type of Equipment: bl>c..'", IV) fl 7' v'&.

Fuel Specfic Gravity: ~¥'1o
tlpDl\

Barometric Pressure: ~; inches of Mercury

@: 9s-:cl. (OF)

Start Time: _

~~11,:' 't ,,'" ,,,,:,,:,,,>,:,,c;,:"":' <r,~'.i)'r'~ ';V'::FJ:t~1~'~j," "'.&10'''':''''' ~.}: ' ';;:.:::-.,, ,~,i ·Exhaustj}~~,?ln.(!hes'~:j ,~(:O) HC.~~~ ,Vo,~02:';YO,02i (;~:~:~':;; ..0 ""l:M\~':)'·/",~ "'~. " -:, .sr. --,,,,~¥.,;. "~~i>'~: ..;,,; . ..,., -, ""7A",,":,\: -",/ ..J.~.:>,~:.~',~.,.:?[ ."~;~~',!,~1r,~"".jl>j" . '.\~::,"J-"', ~".;~~--, ~', ·-:,,1-O;;.k"'~'1.,.,,·~~:,'·'}:'::;"';V""/ ,'. ,-"-:,,,

'~~Fc).)-r,~~.p~,rF;~~J~of~~?;~~~~~};;i)'~;~:p~p,.>.~f~~r:f:;:?(~~'f};,.>:.i.]~j.J~

I~~,y/0- "'1> I 0 I/.Iff" ~~61 d g

~ol I 0 If,Jr Icf..,1 J?

" C>I I 0 I/~ I p I/~ 6

, I = 1/'/6 'Js:;i c2<Y

,_ xl , d ~/S:-1!cr:)12~
o }./rl/c¥..:;1 d?

!! 1 ~a-1>

~\~

." 13/7..-6

-

/9J-

1
~ 6' 1316-02 ..,<:Jo / i/ )~7 if? t7-o e20/

I

6 13if / ( 6' I 0 / ~ /d"/ J?'6 cJ.-,r cl-o lfI.;to s:

I~ !3ila-~! ~ 1.0I ! 0 j;,I.r ~~61d-Y Jt-ob
Names of Customer Personnel Participating in Test:

(
/. f I/~y

Signature of Technicians:



Start Time: /-M-fi:?17/ .1-
%0' " ;;.;c-
;. ,Jm;h' "s,

Carbon Mass Balance Field Data Form

Companyil TMAS,sg, ~ LocatiolJ'.f f.kz~ C~ Date: '7/J?- / 9~dl.X;I, 'II
Test Portion: Baseline: Treated: ~ Exhaust Stack~~Inclies

Engine MakelModei:LM.lJ S6} (/lb? MileslHours: N,IJ LD.#: .;J..S:9~
Type of Equipment: b-o C?(? lY a L,I '/ &,

Fuel Specfic Gravity: , tf 30

Barometric Pressure: .~() -Dv( inches of Mercury

@: 93'-: d-, (OF)

3S

lr~tl~:!;n,~~I;~r~~~B',i~il~~'~,I~f~~;'
~

Lj CJ01,

J '-I c7

o / g-fi' I/?«/ I J DC

o
)

1-1
{

Names of Customer Personnel Participating in Test:

~

%1&7

IJ?' }~ ~

/8/ / lY-'(

I?d-. J?S-

Signature of Technicians: ..s~-=#!



Carbon Mass Balance Field Data Form
. ~ I ~ /

CompanyA T ~A5j~ Y Locatiom,i1AI'J U 5;: Cac,1q1;e.stDate: '?d )/ CJif ()
Test Portion: Baseline: Treated: V Exhaust Stack Diameter: '£Inches ~ L
Engine MakelModel: CAr...'? -4 Jd<.... ~slHourslq 9>;fi.D.#:-.d::.
Type of Equipment: e(,lt:..L~ vi? <:-0_

Fuel Specfic Gravity: 4 ~.J 0

Barometric Pressure: tt,"\) ~Cl~ inches of Mercury
v

@: 9.2 . (OF)

Start Time: i2} n ~

Gr0H£I ,qV

5~~1

1,0316Ilt971/s-:-tft

1/L)3 I A 1~971/s:~

/fJ},g ,9 ~ V.{:" /

14 I?> 21/s":x
.1j/ %-LJ cO, I. ,n] t b,9,2I/L~/

EXha~st~tl:p)rich~;}~I'~";CQ~~I'~c~~~1~fC9'~';1~:9~'j
~eIDP~o~~~~O.fH20,¥ .~;·T~:.f·:iP~~.:.2~;'·\';\ .~~~::'~~;cS

;RPM

,\~fr?~.~

~6' If.1.) I ;;, 6 I" L?..31 « 17,7.,) 1)-.1 1--:

Names of Customer Personnel Participating in Test:

'1

---.,1 /J. '-
-----" ~ 1#

~7,1••/ --=-;//J') 19 -- .------
Signature of Tecnnicians:



Carbon Mass Balance Field Data Form

CompanyA z:211 &ss:;:>'LocatiQll':eF(u us.£: c«a~ Date: ?LI 7/9 Y 1J 1<>---f f
Test Portion: '8ase1ine~ Treated: \,/ Exhaust Stack Diameter: ..J!.Inches cJ
Engine MakelModel: CA,.JtI I;;J.,
Type of Equipment: --",/J"-a~a~F'",,,"r'''''-~ _

~lHours: 1651..J8 I.D.#:-L

t' S?fO
\

Barometric Pressure: &fJ ,0 inches of Mercury

Fuel Specfic Gravity:

.:, "I'::' : -; .. 0;\I··;·n"":'i:"'!:"':Ji;,tl\/·'·C":' ';'1";;//1';';..·RfM ~l ..:E!baus!:,;;; J~'Inches'?;; .~J~O.);HC-:.~~~
': ;,,:~-.::-,,"> : :;-:: ' _ ." ',-:(" e-, .' .~' -",~:; ,~,:,:"~'.:,'"<'1_" /- ,<,' ',' '':'-<~':~'-:''_''_'~;i"_~;;-' F""i1J" .. ' ~,~'!'f~,?<,!:t,~t/} I:~~,Po~~.~ ':f'~~~;~:~~:6i~t::}~~;\KMS~P~g;~,)jit~~~~;

~;:>: ,.,:~'

fi)"O;·t-
-(0:,: 2-';
';q:,::?: ..~, ,~"
;.}~\~~:-. -:~. ~~:~:J

~~?J.f?'li~
-6

.J-.ef1'~Ji /s:gt
't7/.c2 .. o s ~ io'8 1/5': ,,\...-.2 ...1.

11./7 J~~ 1 ~l~ L ).D q 115:)I/o .1

If} /,0 1 J.. b ~03 t. 1 J,. D 01/1-(""'

J..j"1 I) D I~ ~ 6 L,.,O,? I b 3~CJ9 I/~ J

4J /,L, I';}, h~,l)?f i li,09 I/~.t:
-:;>

~

,.
~

Ilt7;!1. -h I,JJ L o? IG .J~Jo/I~~

4-73; t> I a. ~ l.1?3 G IJ~'091 Jf~-L

~~"J.yb

~~~7

Names of Customer Personnel Participating in Test:

Signature of Technicians:

~

irql
;/
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