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INTRODUCTION

FPC-l" is a combustion catalyst which, when added to liquid hydrocarbon fuels, 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 and Gujarat
State Road Transportation Corporation (GSRTC) engineers, 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.

ENGINES TESTED

1 x 370 Viking
5 x Hinos
2 x 665 Leylands

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).

Monarch Phototachometer and magnetic tape to determine and control engine speed (rpm).

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

A hydrometer and flask 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.

Eight buses made up the final test fleet. Table 1 below summarizes the percent change in fuel
consumption.

Table 1:
Summary of Carbon Balance Fuel Consumption Changes

% Change
Bus # En2ine BaseRPM FPC-l RPM Fuel Consumption

3125 665 Leyland 2010 2015 - 12.37
3029 370 Viking 2016 2019 - 3.90
2263 Hino 2020 1978 - 10.58
657 Hina 2019 2034 - 5.29
1805 Hina 2011 2010 - 4.19
1804 Hina 2024 2019 - 5.43
1955 Hino 2002 2015 - 4.15
*2750 665 Leyland 2022 2024 - 25.47

* Replaced head gasket between baseline and treated tests.



DISCUSSION

1. Fuel Density

High speed diesel was taken from the underground bulk tank to determine the fuel density (fuel
specific gravity) for the baseline and treated fuel test segments. The fuel specific gravity for the
the treated test segment was 1.1 % lower (0.833 vs 0.824) than the baseline fuel specific gravity,
therefore, a correction factor of 1.01 is shown on the computer printouts showing the calculation
of the FPC-1 treated fuel performance factors (or mass flow rates). The correction factor adjusts
the energy content of the treated fuel to that of the baseline fuel.

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
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 tabled below.

Table 2:
Comparison of Smoke Spot Numbers (SS#)

Bus # Base SS# Treated SS# % Chan2e

3125 3.0 2.0 - 33
*1806
1805 4.0 2.5 - 37
*2750
657 4.5 3.0 - 33

3029 3.5 2.0 - 43
2263 4.0 4.5 +12
1955 4.0 2.7 - 32

* Possible anomalies (see Discussion Number 3.)

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
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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-1.

3. Possible Anomalies

While conducting the treated fuel carbon balance test, the smoke number was not taken on Unit
No. 1806. Once this error was discovered, a URI technician and Gujarat mechanic found the bus
and ran the engine up to full throttle, then took the smoke spot number. This was a much higher
rpm and throttle position than that of the baseline smoke spot test, and the rubber hosing attached
during the baseline and all other treated fuel smoke tests had been removed, therefore, the
comparison is not valid.

Bus No. 2750 had a head gasket replaced between the baseline and treated fuel test segments. A
repair of this nature could effect engine performance and engine smoking, and likely did so as Bus
No. 2750 showed an improbable fuel consumption reduction during the FPC-1 treated test.

CONCLUSIONS

1) With the anomalies removed from the sample, the fuel consumption change determined by the
carbon balance method ranged from - 3.90 to - 12.37%. The fleet averaged a 6.56% reduction
in fuel consumed after FPC-1 fuel treatment.

2) Smoke density, with anomalies removed, was reduced approximately 27.7 %.

6



L

S:l3IUN:lddV



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 peridocally 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 <11 at the recommended level
of 1 oz. of catalyst to 40 gallons of fuel (1: 5000 volume ratio). Each succeeding fuel shipment
was also treated with FPC-l <11. 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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Figure 2.

SAMPLE CALCULATION FOR THE CARBON MASS BALANCE

BASELINE:

Equation 1 (Volume Fractions)

VFHC = 13.2011,000,000
= 0.0000132

VFCO = 0.017/100
= 0.00017

VFC02 = 1.937/100
= 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 = 2952.3 x 28.995
86(0.0000132)+ 13.89(0.00017)+ 13.89(0.01937)

pfl = 314,083



Equation 4 (CFM Calculations)

CFM = (d/2ln: • 1096.2
144

Pv
1.325 {PB/(ET + 460)}

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

CFM = (1O/2)2rc • 1096.2
144

.80
1.325{30.00/(313.100 + 460)}

. CFM = 2358.37

Equation 5 (Corrected Performance Factor)

PFI = 314,083 (313.1 deg F + 460)
2358.37 CFM

PFI = 102,960

TREATED:

Equation 1 (VolumeFractions)

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



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 = 2952.3 x 28.980
86(0.0000146) + 13 .89(0.00013) + 13 .89(0.01826)

pf2 = 333,308

Equation 4 (CFM Calculations)

CFM = (d/2)21]; • 1096.2
144

Pv
1.325 {PB/(Te + 460)}

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

CFM = (10/2)z1]; • 1096.2
144

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

CFM = 2320.51

Equation 5 (Corrected Performance Factor)

PF2= 333,308 (309.02 deg F + 460)
2320.51 CFM

= 110,459



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 = 110,459 x Specific Gravity Correction

PF2 = 110,459 x 1.0036

PF2 = 110,857

Equation 6 (Percent Change in Engine Performance Factor:)

PF2 - PF1
% Change PF = ______ x100

PF1

cy, Change PF = [(110,857 - 102,960)/102,960](100)

= +7.67

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

Test-Portion: ,' .

Engine Tjpe: ,....".:

Equipni~n~.Tjl!~:>, ..··.'

Fuel§fJ·(;r4~ity($q

Gujarat

Baseline

Leyland 665

Bus

0.8330

·1)icd/ioni

StackDtaitt>

Afi(idH:':~« •

••• ••••~~../, •••~~l.Ft#'iWjf....~gyT.Jllim
2016 214.4 0.58

Ambaji

2

107628

GJlZ2750

80.2

Date:

Inches

Time: . 935

11-Feb-94

28.17

18.1o
••••••~(? i'ijj6z•· ••

2016 I 214.41 0.6
261 1.49

o 261 1.49 18.1
2016 I 214.41 0.56 o 19.51 1.46 18.2
2026 I 2151 0.6 o 231 1.44 18.2
2030 I 2141 0.6 o 28.51 1.44 18.3
2030 1 212.61 0.58 o 241 1.43 18.3

2022.333
7.089898918

214.133
0.816496581

.587
0.01632993

.000
o

24.500 I 1.458 I 18.200 [Mean
3.09838668 1 0.02639444 1 0.08944272 IStd Dev

VF02
0.182

Mtwl pfl
28.9627543 417,630

PFI
3,618,369

VFHC
2.45E-05

Company Nilme:

Test Portion:

Engine Type; .

EquipmenI1Ype"'·

FueI5jJ;Gravitj;,
SGCorrFactori

VFCO
o

Gujarat

Treated

Leyland 665

Bus

0.824
1.01

VFC02
0.01458333

1.;ocooon;,·

Stack Dfum:

Mile!Hrs;< .

••••!*r~(..••••1.; ••••~~·[#mik.....hJWJ'#.~W
2024 1 2351 0.6

Ambaji

2

181190

GJlZ2750

104

.Test Date:

Inches

.Barot

5/3194

28.17

1635

2024 1 2351 0.6

a¢I@:Q2.;I····ID~.)
0 31 1.22 18.2
0 30 1.23 18.2
0 31 1.22 18.2
0 27.5 1.22 18.2
0 31 1.22 18.2
0 27.5 1.25 18.2
0 29 1.23 18.3
0 25 1.23 18.3
0 28 1.22 18.3

2024 1 235.61 0.6
2024 I 235.81 0.6
2024 I 2361 0.6
2024 1 2371 0.44
2024 I 2371 0.5
2024 1 237.41 0.5
2024 I 2381 0.5

2024.000 .549 .000 Mean
0.06333333 0 Std Dev

VFC02 VF02 Mtw2 pf2 PF2
0.01226667 0.182333333 28.9272756 493,781 4,495,091

4,540,042 11**% Change PF= 25.4711%

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

236.311
o 1.077 548658

VFHC
2. 89E-05

VFCO
o

Performance factor adjusted for fuel density:



Company Name:

TestPortWn?> .

li"gi.ne/lYp#< <.

JifluiPrnentTyjJe:/ ....

F~ei.sp:9t4~itX(§(7.

Gujart LocUiion Ambaji

Baseline .StaCkDiilitt> 2 Inches

665 New Mile/Hrs·> .. 52240

Bus iD·#i ...··· GJ1Z3125

0.8330 /firrzp: . 80.2

2007 213

.Dater. 11-Feb-94

Baro. 28.17

1255

0.52 o 1.33
!H:$:~l::':jt.P:~?

.533 .000

27.5 18.4
::::::::::::··:::·:~H:::·J·::.::::~~X#mp:··J·gfmf.i~

2010 213 0.54 o 46 1.33 18.4
2010 209.6 0.54 o 28.5 1.32 18.4
2010 208 0.52 o 31 1.32 18.4
2010
2010

208 0.54 o 29 1.31 18.4
18.4207.8 0.54 o 29.5 1.3

2009.500
1.224744871

209.900
2.487569095 o

31.917 1 1.318
6.99583209 10.011690450.01032796

VFC02
0.01318333

VF02
0.184

Mtwl pfl
28.9487845 459,598

PFl
4,163,208

18.400 [Mean
o IStd Dev

VFHC
3. 19E-05

CompaiiyNi1Jneii .....

Test-Portion: .

Engine Typei<

Equipment Type

Fuel Sp .. Gravity:
Sa. CorrFactor: ..

VFCO
o

Gujart

Treated

665 New

Bus

0.824
1.01

Location: Ambaji

Stack Diam: 2 Inches

Mile/Hrs: 130518

ID #: GJlZ3125

Temp: 100

TestDaJe: 5/31/94

Baro: 28.17

233

Time:

· •••1WM.).1 .~!t+ffutt: ·.l.J.&W!lr.::¢Q::.:,nq::,: CQZ.:i
0.52 0 24.5 1.232015

1235

18
2015 0.541 01 26.51 1.2233

0.541 01 271 1.2

18
2015 0.541 01 251 1.2229 18.1
2015 238.5 18.2
2015
2015

236.5 0.541 01 261 1.19
238 0.561 01 25.51 1.18

18.2
18.3

2015.000 .540 .000 Mean
0.01264911 0 Std Dev

VFC02 VF02 Mtw2 pf2 PF2
0.012 0.181333333 28.9188268 505,274 4,631,939

4,678,258 11**% Change PF= 12.3711%
•• A positive change in PF equates to a reduction in fuel consumption.

234.667
o 3.656045222

VFHC
2.58E-05

VFCO
o

Performance factor adjusted for fuel density:



Company Names,

TesiPoTtWn: .

Engil/eTYpe:·

EqutpmentTyjJe:>

Fue1Sp-qrdvity(SG

Gujarat

Baseline

WikingBW

Bus

0.8330

LiJcation······· Ambaji

St{/c;tDUlIn{ 2 Inches

.MilIII1lTS.> 47597

IDII:.. GJ1Z3029

80.2

ll-Feb-94

28.17

o 18.2

::·::~@.lm:I::::g~X~m.p)I:(%Jffli~#
30.51 1.41

:0ITQPT0J;;;Q;QWI[

.570 .000

2011 I 213.41 0.6 271 1.42
2011 I 213.61 0.56 o
2016 I 221.21 0.56 o

32.51 1.39

18.2
29.51 1.4

2016 I 2171 0.58
2016 I 217.21 0.58
2016 I 2171 0.54

37.51 1.38o

281 1.37
o
o

18.2
18.2
18.3
18.3

2014.333
2.581988897

VFHC
3.08E-05

216.567
2.86612398 o

30.833 I 1.395 I 18.233 [Mean
3.7903386 I 0.018708291 0.05163978 IStd Dev0.02097618

VFC02
0.01395

VF02
0.182333333

Mtwl pfl
28.9543217 435,001

PFl
3,830,472

VFCO
o

Company Name: Gujarat Location: ... Ambaji

Test Portion: Treated StaciCDiam: 2 Inches

Engine-Type: . Wiking BW MiliilHrs:. 126235

Equipment TYpe.. Bus ID#: GJ1Z3029

FilelSp;Gravity: 0.824 Temtu 104
SG COn- Factor: 1.01

2019 0.58
01 261 1.391 17.7

Test-Date: 5/31/94

]Jq:':¢QM' ..Q~:'>:::·:::·::·:·:··
01 26 1.4 17.7

ReM::I::f:*ijW~fupIJWmtij

2019
2019 01 281 1.391 17.7

239

Baro: 28.17

240 0.58

01 291 1.391 17.8
240 0.56

01 261 1.371 17.8

Time: 1550

2019
2019

2019
241.2
241.6

241 0.56

01 281 1.371 17.8
0.56
0.56

2019.000
o

VFHC
2. 72E-05

.567 .000
0.01032796 0

VFC02 VF02 Mtw2 pf2 PF2
0.01385 0.1775 28.9331757 438,511 3.940,530

3,979,935 11**% Change PF= 3.90 11%

240.467
0.968848113

VFCO
o

Performance factor adjusted for fuel density:

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



Company Name:
.. -.

TesiPortion:

Engine Type:

Equipment Type.'

FuelSp; Gfizvity/SG

Gujarat

Baseline

Hino (new)

Bus

0.8330

Location

.StackDiam.

MileJHrlf.,

'T~pp"

:::t:~:::?:':.tf:iilim#fui#:':tw:tmi.W
2020 209.4 0.48

Ambaji

2

201840

2263

80.2

o

Inches

:~¢:'¥P~?::
23.51 1.36

Date:.':' 11·Feb-94

28.17

18.5
2020 I 209.21 0.5 o 23.51 1.36 18.5
2020 I 209.81 0.48 o 241 1.36 18.6
2020 I 205.61 0.47 o 271 1.33 18.5
2020 I 207.81 0.48 o 331 1.32 18.4
2022 I 209.61 0.48 o 211 1.33 18.5
2022 I 2091 0.48 o 23.51 1.33 18.4

2020.571
0.975900073

208.629
1.485164734

.481
0.00899735

.000
o

25.071 I 1.341 I 18.486 [Mean
3.909694911 0.017728111 0.069006561Std Dev

VF02
0.184857143

Mtwl pfI
28.9555113 453,369

PFI
4,318,399

VFHC
2.S1E-05

Company. Name:

Test Portion:.

Engine Type:

Equipment Type

FuelSp. Gravity:
SO' Corr Factor:

VFCO
o

Gujarat

Treated

Hino (new)

Bus

0.824
1.01

VFC02
0.01341429

Location:

StackDiami.

.MilelHrs: .:

JlJ#:"

TeTT/p:

1978
%[illE~W¥mp.'IDi4~W~

234 0.44

Ambaji

2

262283

2263

104

Inches

Test Date:

Baros.

Time:

5/31/94

28.17

1510

17.9o
1978 2381 0.44 o 281 1.32 17.9
1978 2391 0.44 o 281 1.3 17.9
1978 2421 0.44 o 281 1.3 17.9
1978 2421 0.44 o 311 1.3 17.9
1978 2411 0.44 o 281 1.3 17.9

1978.000 .440 .000 Mean
0 0 Std Dev

VFC02 VF02 Mtw2 pf2 PF2
0.01306667 0.179 28.9267293 464,013 4,728,142

4,775,423 11**% Change PF= 10.58 11%
•• A positive change in PF equates to a reduction in fuel consumption.

239.333
o 3.076794869

VFHC
2.87E-OS

VFCO
o

Performance factor adjusted for fuel density:



Company Name:: ..

TestPorliiJn:

Engine Type: >
Equipment Type~.

.. ..,..... -.-. ".

Fuel§p;. Gravity(Sq

Gujarat

Baseline

Hino

Bus

0.8330

:LOcation·< :.:•... Ambaji

·Stilck~ 2

·MilelHrs/\ 439958

}D#: .. GJlZ657

.TefJIp:\ 80.2

Inches

Date:

.Baro: .

0.62 1.31
·::!l:~::::::::'::::::::::~M.ntiiwp:::::::J!W:mtij

2018 222
8(g:::f':::::::¢~~f

o 31.5

II-Feb-94

28.17

1015

18.2
2019 223 0.62 o 30 1.31 18.2
2019 224 0.62 o 25.5 1.29 18.5
2019 224.8 0.62 o 9 1.28 18.5
2019 224.4 0.62 o 29.5 1.26 18.6
2019 225 0.62 o 21.5 1.26 18.8

2018.833
0.40824829

223.867
1.157007635

.620 .000

Mtwl pfI
28.9456877 473,005

PFl
4,015,132

o
24.500 I 1.285 I 18.467 [Mean

8.42021377 I 0.02258318 I 0.23380904 IStd Dev

Lociltion:·· Ambaji

VFHC
2.45E-05

VFCO
o

o

VFC02
0.01285

VF02
0.184666667

Company. Name:

Test Portion:

Engine Type:

Equipment Tjpe ..

FuelSp; G~ilvity:'
SG Corr Factor:

Gujarat

Treated

Hino

Bus

0.824
1.01

Stack.Diamt. 2

239

Mite/Hrs: 503725

ID #: GJlZ657

.Temp:». ••. 100

Inches

Test Date:

.Baro:

2034 0.62

rime:

f%*-blWmp \lgy~lf. TITl{qmmJ:¢Q~)
0 29 1.27 18.1
0 31 1.26 18.1
0 28 1.25 18.1
0 29.5 1.25 18
0 31 1.25 18
0 31 1.24 18

2034 245 0.62
2034 245 0.62
2034 246 0.62
2034
2034

246.6 0.6
0.6

5/31/94

28.17

1635

247

2034.000 244.767 .613 .000
0.01032796 0

VFC02 VF02 Mtw2 pf2 PF2
0.01253333 0.1805 28.9242685 483,128 4,185,823

4,227,681 11**% Change PF= 5.29 11%

o 2.940521496

VFHC
2.99E-05

VFCO
o

Performance factor adjusted for fuel density:

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



CompanyN§e~

TesrPoTtUJII:/

E~gfn~TjJ1e~

EquijJme~t Type: (

Fu~{sk;qt~~i~(§q

Gujarat .Location» '"" Ambaji

Baseline· StaCkbliun;. Inches2

Hino Mileiiir~ .

Bus GJIZI805

0.8330 80.2

::~mvcn:'::~~/t#ffip:'J;fui~l.t
2019 219.6 0.6

219.767 .630 .000

-Datet: .

.Baroi.; ",,}',' 28. 17

1.33

II-Feb-94

1145

18.5o
2019 I 218.61 0.64 o 201 1.32 18.6
2007 I 220.41 0.64 o 251 1.28 18.4
2007 I 2201 0.62 o 251 1.27 18.4
2008 I 2201 0.64 o 221 1.25 18.5
2008 I 2201 0.64 o 22.51 1.26 18.5

2011.333
5.955389716 o

22.750 I 1.285 I 18.483 [Mean
1.94293592 I 0.03271085 I 0.07527727 IStd Dev0.0167332

pO
473,422

PFI
3,974,684

VFHC
2.28E-05

Company Name:

Test Portion:

EngineType: .

Equip~entTYpe

FueISp.G,.~ritY( .
SGCorrFaCtor:

0.625033332

VFCO
o

VF02
0.184833333

Mtwl
28.9462528

VFC02
0.01285

Gujarat Location: Ambaji

Treated StackIJiam: 2 Inches

Hino Mile/Hrs," . 357460

Bus io«, GJIZI805

0.824 iTi!TTlP: 100
1.01

~f.M:I::~~:+~ffil#:.mli~
2010 221 0.62 0
2010 224 0.62 0
2010 225 0.64 0
2010 228 0.64 0
2010 228 0.62 0
2010 229 0.62 0

Test.Date:

Baro:

Time:

26

5/31/94

28.17

1415

17.9
17.8
17.8

18
18
18

1.28
24 1.26
23 1.25
26 1.24

2010.000 225.833 .000 Mean
0 3.060501048 0 Std Dev

VFHC VFCO VFC02 VF02 Mtw2 pf2 PF2
2.48E-05 0 0.01251667 0.179166667 28.9183737 484,906 4,100,083

Performance factor adjusted for fuel density: 4,141,084 11**% Change PF= 4.19 11%

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

26 1.24
24 1.24



Company-Name: .

Testp~rti.Jn:> .

/fiigin.tiT):pe:» ·

Equip11lentTypej· ....

.. . .....

FuerSp;~~a.JliL>'(§CJ<

Gujarat

Baseline

Hino

Bus

0.8330

Location: ..... Ambaji

St'aciciJUlI1C 2

.MileiHfi , ..

GJlZ1804

··Tiinp;~···.··.",·,·
.. , ,' .

Date,'

Inches

B'arti> ..'

!1-Feb-94

28.17

." },{~ •• ;.·,.·}}~W~fup.':(W.ijfuW
2024 222.2 0.54

1215

2024 1 222.61 0.54

im··~.··¢§~·}I:ri~.,;

2024.714
1.889822365

0 24.5 1.4J HS
0 22.5 1.41 18.1
0 55 1.38 18.3
0 28 1.37 18.3
0 58 1.36 19.1
0 49 1.33 18.5
0 17.5 1.31 18.5

2024 1 2231 0.52
2024 1 224.61 0.54
2024 1 225.21 0.5
2024 1 224.61 0.52
2029 1 224.21 0.52

VFHC
3.64E-05

223.771
1.157172251

.526 .000

Mtwl
28.9573087

pfl
441,746

PFI
4,071,909

o
36.357 1 1.370 1 18.400 IMean

16.99929971 0.042031731 0.36055513 IStd Dev0.01511858

VFC02
0.0137

VF02
0.184

VFCO
o

Company. Name:

Test Portion:.

Engine Type:

Equipment. Type

Fuel Sp.G/"{zvity:
sa Corr.Factor:

2019

Gujarat Locaiionr . Ambaji

Treated Stack.Diam: 2 Inches

Hino MilelHrs/ 351629

Bus ID'#: GJlZ1804

0.824 Temp: 99.6
1.01

:.:~*~<.@#p·,gym~~F
237.8 0.54 o

Test Date:

Baro:

Time:'

¢q~.)
271 1.35

5/31/94

28.17

1215

18.4
2019 238.41 0.52 o 271 1.35 18.1
2019 2391 0.52 o 271 1.35 18.2
2019 2391 0.52 o 271 1.34 18.1
2019 238.61 0.52 o 311 1.34 18.2
2019 238.61 0.5 o 271 1.35 18.2
2019 2391 0.5 o 271 1.35 18.3
2019
2019
2019

2019.000
o

2391 0.5
2391 0.5

238.61 0.5

.512 .000 Mean
0.01398412 0

VFC02 VF02 Mtw2 pf2 PF2
0.01349 0.1824 28.9470466 450,167 4,250,388

4,292,892 11**% Change PF= 5.43 11%

238.700
0.391578004

VFHC
2.77E-05

VFCO
o

Performance factor adjusted for fuel density:

o
o
o

271 1.35
301 1.35
271 1.36

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

18.3
18.3
18.3



CompanyName:

Test Portion:

ETlgtTlI!T),pe: .

'EquipmentType: .

FJeiS;·.9f~vity(SG.

Gujarat

Baseline

Hino

Bus

0.8330

:LOcaj{on·······
· ....

S(aCkJj~. .. . ..

MilelHrs.·
,.. ., .. ,

··ie~pr.·«.··
·(t~f·fl..~1mlWmi*..llN(®.ij)

2028 I 194.41 0.52

Ambaji

2

301670

GJ1Z1955

80.2

Dat«:

Inches

Baro. .....• ·

II-Feb-94

28.17

19.9o
~¢ ••·,f··¢Q~•••

2002 I 201.21 0.52
u.51 1.3

o 3.51 1.29 18.1
2002 I 2011 0.58 o 221 1.29 18.5
2000 I 203.21 0.54 o 29.51 1.29 18.6
2000 I 2061 0.56 o 321 1.32 18.6
2000 I 2101 0.56 o 351 1.32 18.6

2005.333
11.14749598

202.633
5.261812109

.547
0.0242212

.000
o

24.083 1 1.302 1 18.717 [Mean
11.3287981 I 0.0147196 I 0.6112828 [Std Dev

VF02
0.187166667

Mtwl
28.9583302

pO
467,319

PFl
4.158.468

VFHC
2.41E-05

Company Name:

Test Portion:

Engine Type:

Equipment Type

Fuel.Sp.•Gravity:
SG CarrFactor:

VFCO
o

Gujarat

Treated

Hino

Bus

0.824
1.01

VFC02
0.01301667

Location;.

StackDiam ....

·Mile/Hrs:.

iIX#:··

.Timp:>· ..... ,---.

..~rMf.' .),i:~X¥fup .••••mgy:lliKij
2015 210

Ambaji

2

360727

GJlZI955

100

0.5
2015 213 0.5
2015 216 0.5
2015 216 0.5
2015
2015

218
219

0.5
0.5

2015 221 0.52

Test-Date:

Inches

Baro:

Tiine:

.n¢ -.],[]q~
0 2:5 I.J:l IM.I
0 22 1.34 18.1
0 28.5 1.33 18
0 26.5 1.32 18
0 25 1.33 18.1
0 26.5 1.33 18.1
0 27.5 1.325 18.1

5/31/94

28.17

1700

2015.000 .000 Mean
0 Std Dev

VFC02 VF02 Mtw2 pf2 PF2
0.01327857 0.180714286 28.9367974 457,542 4.288.176

4,331,057 11"'''''10 Change PF= 4.15 11%

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

216.143
o 3.716116765

VFHC
2.56E-05

VFCO
o

Performance factor adjusted for fuel density:



I

--=-_-:-=> 145)'\
{~~..' ""l:~,

"';::.

4-"" 4·0

Carbon Mass Balance Field Data Form

Company: ~-SI2·'T·G Location: (j".,67'v) .,. Test Date: 1/!JJ..,/t14
Test Portion: Baseline: X Treated: ' Exhaust Stack Diameter: _Inches

L4 ' 1414 :~ if I 6 1-c /' _ I q - S-Engine Make/Model: '-Id?f 0 MileslHours: LD.#: cJrJ-" .;;z.... .=,
Type of Equipment: _

Barometric Pressure: inches of Mercury @: (OF)

Fuel Specfic Gravity: ~e3 3 @: go· 2- (OF)

Start Time'

RPM Exhaust PInches %CO HC %C02 %02 NOx
Temp OF of H20 ppm

26?-<6' I <14. ~ (j'·52- 18~ 1-36 19-') I21- ~
\

20,,"2- 2. C> 1· :2- o ·52- 06 -tv 1.2C] 19f. ) (
N\ -:}-

?-o o 7..--- 2-~1 o ,S2" ;e;-~ ,.2'1 1>5,5'
2& 1>-1

~e:lCo '1-63·2- o .S-(; )L4.~ ,. 2-'1 1~· k
3'>N

,-,cC .). O.Ii5. 6.5(;, ~~,fo(\. '·32- J ~'-6~v .3 G tvI

co~ .;2 \ 0 . o .5b 31.~~ )·3'2- I ~'6f).- 3~[{\1

Finish Time' 7-' y.)
g'lb

Signature of Technicians:

7~

Names of Customer Personnel Participating in Test:

~tle
p,-" taD

. Y , G"

P.. ~. OD

"
/



f)';;~::~\
Lt 4

Carbon Mass Balance Field Data Form
617~I· 2. 2 2 6 3

(ZPfY1-2~q

Company:61--S -R-T -C Location:jj~'; Test Date: II-::z-. - ~ LI
Test Portion: Baseline: X Treated: Exhaust Stack Diameter: _Inches

o • • (~- eRa; ~C;t!' .
Engine Make/Model: H \--n 0 . C rv'Q~iles/Hours: I.D.#: .?2... '2. ;; .3
Type of Equipment: _

RPM Exhaust PInches %CO HC % CO2 0/0 O2 NOx

Temp of of H20 ppm

.) ,,' I n~'" c ,. I -'tor I
"'"" V I' v 6~~-- I './

211!)·t1) ~ d.tl 'i: ) ,0, I Irs,S-
~

t201- Q ~(l_9· 2.- -- -tv \.r f. :3 6C)/s 2 <i)~

.1:r)- r -3 b 1 g. b t
J-O'2-C 2.()C\rg 0* Lig ~ 3 II'{

1-0 2--6 2- 05""-- b O. Li1- ) 22 1-
1·3.~ is'r.S-f1,1~

. ').

1,0 ']..-0 2.01-- 8' (). ~r- QC6 M /-32- I g..Lf
) 'hi.:} ~~

'1-° 7- 2.- J-O_S·{; ~,l{ ~ ( 1 ~ <; t·33 i'6-~I+v2-::t-tJ
I

~ ~ J...Lt '2.6.5- 0
8·

o 8.lr~

Barometric Pressure: inches of Mercury @: COF)

@: <60 .'1-- (OF)Fuel Specfic Gravity: 0, %3 ~

Start Time'

- -Z & ."r-,
~

M--\) ,II't,'Signature of Technicians:

=~~

Names of Customer Personnel Participating in Test:

S~J.<"~
Po---vtr-

J - ···Lt
2- Y

IS
S-

,~~v
~~/~~ V



~ ';I,~-" 4£1-1.1..
~D'l!l.'

J,- ::: ~.s~..,
S)~ I~ ~Itv'tjr-

Carbon Mass Balance Field Data Form
I - S'S-

n" -<- 3. , ~, .'2 ' .:::J' v ~.s-
Location: IJ '"T71 L~~J ) Test Date: !I" ' \

Treated: Exhaust Stack Diameter: Inches
. J.<~ 4t-517 - C:~5-'(~

Miles/Hours: I.D.#: 3 ~2 .9

Company: C,..f·J2-T- c.
Test Portion: Baseline: _

31:j-O
Engine MakelModel:'J:#tO ~~
Type of Equipment: -.l..' ..•..•.•)...!.,.I<.::....:I...,:M...:..-=-<A:....,· -l~L-.:=-- _

Barometric Pressure: inches of Mercury @: (OF)

Fuel Specfic Gravity: \!. ,Cj)" y, @: ~o· 'V (OF)

Start Time'

RPM Exhaust PInches %CO HC %COz %Oz NOx
Temp OF er n,o ppm
21~. ~ 0·, (, ~~ "t. t1'2 I~ (l.CJ" e-'f

3:l-~ I :., Z. I

20 t' 0. Sb 2b ~
, r 4/ (

213-6 tD3~ 1~.2- \
z.ol(, !t.2J·~ (J,:;6 ) ;). '1- l, 1. Ll C I ~.2.-ro ~

,~?-~

V\b 2 I:t. 6 o .c:;g zq~S 1·.3E5 1~'2 I
-l-o ~ 6

I

,2.o1,b .Ql}r.z. o·~
t.~ l,

,. ) '1rt-c~ 1~~33-t-rv'i

:< c\" o f6'1 ~ H~()-. 0 ·io 1'1:t \~, 3-
~I \ r;s.5f;

Finish Time: q'2:>

Signature of Technicians:

/~

Names of Customer Personnel Participating in Test:



" ~T

·7: vJ~~
.-r 4S

Carbon Mass Balance Field Data Form
~~ pevJ ..-

j

Company:61~t;'R.~T c· Location:k}')'Yl&z::t'" Test Date: tl- 2-«1'1
Test Portion: Baseline: .X- Treated: Exhaust Stack Diameter: Inches

• " /:o.M '-1.3 9~s-g G <T>!> 2 - 6 S"'2
Engine Make/Model: +t, 'n 6 . Miles/Hours: I.D,#:~ T
Type of Equipment: _

Barometric Pressure: inches of Mercury @: (OF)

Fuel Specfic Gravity: tJ '&.33 @: X'D' ::2-(OF)

Start Time'

RPM Exhaust PInches %CO HC %C02 %02 NOx
•

Temp OF of H20 ppm
,

,26 \ g
:l.1- t-ol

I· 31 } g.. 2-
<].22- ()'~2- '", \

.3 ~ ri\

2..019 z.z, 3 (!) ~ I: 2- 2'1h- I A· 2-(, t, 3/
3b ~

0, ,
() '. /, '2.- ~D~t "2 <) }2;.r?-(:I\ \ 1- '2. L\

31 ~

~o,9 ~ "2.,L\·8 0-62- G.~ \'2.g
..

I~,_~
1".1.

Jol~ ':2').4*4 ~t b 2- ~5- 11;~ 10 ~C l&'{,
3Y~

~v\~ <J-'~{ cy'b i: jk1b~ 1~:{b l~'~27':''\"v

Finish Time:
to IS-

I~'''S-

Signature of Technicians:

~

Names of Customer Personnel Participating in Test:

\ ·4\ s-
2- 4 \ s-

"



~~(/
~\c;,v-'\ ~

/.:~-;.~.:,:-,,~~.

.:3 . .3

Carbon Mass Balance Field Data Form

Company: r:;.c;.[2. ~r> C Location: Iifrn,~.,' Test Date: / I ~2.. ~qLJ
Test Portion: Baseline: A Treated: Exhaust Stack Diameter: _Inches

Engine Make/Model: l~Cf!~oI'6·6.r Miles/Hours:fO'?62£-I.D.#: GtJ-I~ 2. 2.~-o

Type of Equipment: G""8i ne

Barometric Pressure: inches of Mercury @: (OF)

Fuel Specfic Gravity: () . ~.3 3 @: g~. 2- (OF)

Start Time'

RPM Exhaust PInches %CO HC % CO2 %02 NOx
Temp of of H20 ppm

20 lb 2-lq'4 ,0 '5'6 .:i>1 +e ,,""9 1s)3,'y
2~1(' ~ ILt· 4 o· G '<1 h f~' 4 q I~' )3'~\

() ,5b I
IS- ~l?,o/(, l;21 \...\ ,y /·11 6 J ~~?-2...lf~,.

']...()7.--0 ,;},)s· 0" 1 q to (\I , ...4 '1 1~?-
- . '-1- tJ

')..0 '!>O e2l4r O'b l )e;~3.<51-v?\ l: 4~
3?-t\J

,).,030 .Q\~,G o,_r;g ,,, h':: '-I"~ 3 ;f;~-3
*2'1 ~

Finish Time: 9·3..s-
Jc) 'Cv'

Signature of Technicians:

~/7/

Names of Customer Personnel Participating in Test:

);.

S'rM~e rIM-l~

I. '3,
'2---?:7



~ 16'CS
~.;?:~ (i~~~
it ., 4·£)

Carbon MassBalance Field Data Form ,

~ -S ' ,Q .~~ G I"l J_" " 2.. ~<1t-.I
Company: <J1 Location: 11m (J7:'j I Test Date:--=
Test Portion: Baseline: L., Treated: Exhaust Stack Diameter: _Inches

'6 ~ , ??- '1 ~ AB 01 -I /- L c.; ~ , _
Engine Make/Model: .}--i ; i'-I" ' E*ne MileslHours: I.D.#: <?ria-I· Z - S?o:.s
Type of Equipment:

Barometric Pressure: inches of Mercury @: (OF)

o .g33 @: gO' 2- (OF)Fuel Specfic Gravity:

Start Time'

RPM Exhaust PInches %CO HC % CO2 0/0 O2 NOx

Temp of of H20 ppm

2.019 21«1·S (5 "Co ' 9' +oN J-33 1 ~I ..s-
2- ,,:!N

'2..0\Dj 2l~/1, o- 64 I~~ 1·32- 1 8',6
?-3'\)

<),06r;r ~'2-0·lJ G'b4 ,q~ 1-2 g- I~· 4
31'\J

(jo-:t -2- '2- <' . (!)·G2- 11h\ \ -Z7- 1 ~~Lf
~' 3, \()

o 0<& 220 () . G lJ IS hf'J f .~~ I~'S-
-i 2,0,10

11-°otb 220 0·6 ~ r ~ +e t , I-RG If:;·s:
~fYr::

1/'L1S-

Finish Time: I 2 - ID

Signature of Technicians:

~

Names of Customer Personnel Participating in Test:

("l . /[f'
~rlMf

)1·01:I· L-f

4·0»2.-



-=~-~~~-r?~~'R"aLI t
;~,';)i~

4.·e it·O

Carbon Mass Balance Field Data Form

Company:G-s ·R-T -C- Location: !+-m/tr7t-'J~,' Test Date: \, .2- ·,91
v

Test Portion: Baseline: ~ Treated: Exhaust Stack Diameter: Inches3D', ~\ ~~ -
Engine MakelModel: It {no ~ 1~')J.e.-Miles/Hours: I.D.#: 6f,y-:. i. 2 - ,~o Lf ,
Type of Equipment: -$'Yfl~l<E-'

'1- 4- 0

Barometric Pressure: inches of Mercury @: (OF) 2. . 4 . 1

Fuel Specfic Gravity: 0 ,<63 :::> @: 2b' 2-- (OF)

RPM Exhaust PInches %CO HC % CO2 %02 NOx

Temp of of H20 ppm
I

26~\.\ ~'2.'2.'1- cls4 ) til h> Iv '·113 1f>' 03 ~DN

<]...0'J.-L\ L..2.-~t ~ 6.5"4
( 1q +o~ 1~4J ,g. J ",
) 02b~ .

o'J.-y '7- ~'3 6·52.- 5) .rc,~ "3 g
,

I~-.37- ..$"'1

'J-. l-\ '2-')..4.6 o -s4 '-2.~ 1-07- 1)5 .3
1-0,,_ :,(, ~'

7--0'}.-~ 7..2.'5'.;" CJ.50 52.~ (·3' /9·''4<-,
').- '--\ '2;~~-b O~

112 ·ttJ ',3, ' 'Z}$}-o .Q--
$~';5:.

Start Time'

~ V <).-~ 2 'l. L\ . '2- 0.S 2-- 14'~str3
2-/ -r-:

"
Iss: I 2- ' I S-

Finish Time: I 2 - 3S

Signature of Technicians:

>~/

Names of Customer Personnel Participating in Test:



@.;M
C;foB

0~. ~p~--
Company: Ct -), /< -r c Location:ff-n7 L~Lj~' Test Date: ( I - .:<. - '1 /
Test Portion: Baseline:.6 Treated: Exhaust Stack Diameter: _~_Innches

/ KJ4' - 5' 22. L/ 0 . ~
Engine Make/Model: .(.,-Gr JV e l-J Miles/Hours: LD,#: 0-1J' /. Z· 3 12 S-
Type of Equipment: _

RPM Exhaust PInches %CO HC % CO2 %Oz NOx

Temp of «rn,o ppm

'2-001- 6(/3 ~~h; ,. 33 -,g. If c'
ef'S'l- I'y.,' \

Y',,0 \0 ~ 1_'3 O,~y 3? h ,-33 1 ~. Y\A~ (

\0 2o~'~ O,.5~ oZb Jfv , ,3 2- (9- 4-').,0 ~~,
0\0 2.08; O·S2- 2.:f -h7 1-32- 1&'4

().,..I t\;'3.Y"

~o\o 26r~ o s-l! J,bfc r 3 , 1~-4
~2-

c \ () <2- ~7·rt o 'SLj :<7ch> '·3 D l~Yrv ~/!')t..;

~;"
:~.':'

;)1L.)

5~tKt:
.s. 0

.. .
_.1 .• , ••.• ; ••••••.::)'0

Carbon Mass Balance Field Data Form

Barometric Pressure: inches of Mercury @: (OF)

@: 8"'2- (OF)Fuel Specfic Gravity: O·g:3-3

Signature of Technicians:

~::>~y

Names of Customer Personnel Participating in Test:

,~----------------------------

1- 2, •

2~~1

Start Time'

It'9-
Finish Time: 1;..10

//
/

~\~ \1



Carbon Mass Balance Field Data Form

Company: G S R L C Location: A ;"-/:>1 " ) Test Date: S i) S I q 4- .:
Test Portion: Baseline: Treated: U Exhaust Stack Di~eter: _Inches

. , 3 0 ~ I ~ I~ .M ~- :,o·.'l~ ~ '1 <~

Engine Make/Model: Co . 0!L MilesIHours: I.D.#: 2 '3 l 2. S
Type of Eqcipment: _

z. - .~ , -'2 ~-

., ~'M.Q.A<~ ',
I

'2

>--ity: r- .~<_.1
Fuel Specfic Gravi " qs}. ,',inches of Mercury

o::ttrY~~
@: 'I 0 c) (OF)

'2- .-' 2-

Barometric Pressure: Start Time: J 2, 33-

0'1)) -2 5",J-v ~II_ 2- 0
;zg~

J<i.C/1;)

13.:.<.1 C>

~G

f7~1~

d·O.{ 1, I 9 I Ie. ~

%0 .•.
..%\}~?~~f.
. :~..;.:::...~.;:. ;t~§:~~~

~'~'<~.~~~:;.;.:~..,~~:;:'

. "'1' ,""':" ': ..··.."·.,.':1·:-. .:,.....:' ·-,(.·1 G". . . :':~I ..:':,.~.,RPt¥I~: . ,EXhaust..", :Po Inches.> %-co· He :'::('!
..;.__ .-.:..,.-"':' r.•.:.... .:.-t.;(i •••.• _·'9-·~·..1: ... ~s- •... : .• j . ~.... ·f-:-.::::,;:·~···';X . ·:.·S.!t:;"
·;;!~';'c-.•':~:!:1:Teriip.I)E:~>ofHO··'ti. ,;.;'G\':"""'''rppm '.-

','~~~~.~~'~~~~!~.hi7_t¥::;~~r~·~g.::=.r;:::·~~~i~..-~~:·~.;·.~~:~?~.~~~~~.".::-;

- L '3 ') d-'1;~ Iz 0 I 5 I ..j-tJ --I ().5' 2.-
,~~ 'S
~

).0 1 S- I '2. 3 \ .j-v'\?PI (),~ '-I
":2- 3S

'2
0

1)" I ]..1-- s +-£17\1 0' S-~
?-~?}~l.zO) 1'],,3 '2- (j) f:Lt
2- "" S"

'J.-. '2-C6 to l.!SIJ(01S I ~~ o,Sl(?-\..\-:;-

,.-; S I 2:2. -:t}<>~ o : <,:'b
j\l) .'2-33

0, oS 2-'-'\,+O~Ij. "2. '3
£.~{

1 ~.crv

o·os- ~.r I {,:(,O ) ~- /

tJ • oS-' :t 7- /''';< 0 I J £{. ~

'"

v

("" 1"<' y I

C 'OJ ~--J1 r·) 8; 1/<;;3

~~~.

~

Names of Customer Personnel Participating in Test:

~~~
~~
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Carbon lVlassBaJance Field Data Form r
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Carbon lVIassBalance Field Data Form )
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