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Abstract

This paper will discuss the effect of an iron based fuel
catalyst (ferrous picrate) upon fuel economy and exhaust gas
emissions in a fleet of diesel powered trucks operated by Robert
M. Neff, Inc., Mars, Pennsylvania. It will be shown that the
catalyst can provide significant cost savings to the diesel
fleet operated by Neff Trucking. It will also be shown that a
test method that measures changes in the carbon containing gases
in the exhaust stream is an accurate means of determining changes
in fuel flow to the engine.

Introduction

An aftermarket combustion improver called Fuel Performance
Catalyst - 1 (FPC-1) contains an iron based catalyst (ferrous
picrate) that has undergone extensive testing in EPA recognized
independent and university affiliated laboratories. These tests,
in both gasoline and diesel powered passenger vehicles, have
demonstrated that the catalyst can provide fuel savings of 2% to
10%, depending upon vehicle operating parameters, fuel gquality,
eguipment condition, vehicle age and engine mileage.

Test procedures have included the EPA standardized Federal
Test Procedures (FTP) and Highway Fuel Economy Test (HFET), the
SAE J-1082 Suburban and Interstate Test Cycles, CRC cold start
driveability test, and a computerized engine dynamometer test
sequence.

Field testing, primarily in heavy duty diesel fleets,
substantiates laboratory findings with even greater average
improvements and also reveals the catalyst can be an effective
means of further reducing operating costs by inhibiting the
buildup of hard carbon deposits on critical engine components.

This report summarizes the results of the Neff Trucking test
of the effect of FPC-1 on fuel economy in it's fleet of diesel
powered trucks.

Measurement of Fuel Economy -
Carbon Balance vs Direct Measurement

Until late 1973, vehicle fuel economy had been determined
primarily by using various test track or road test procedures.
In September 1973, the U.S. Environmental Protection Agency (EPA)
introduced a method of determining vehicle fuel economy in
conjunction with its chassis dynamometer emissions test. This
method determines fuel consumption based upon vehicle exhaust
emissions through a "carbon balance" calculation rather than a
direct measurement of fuel consumed.



Starting in 1974, the carbon balance method was used solely
in the EPA, CVS cold start emissions test cycle (LA-4 Cycle). In
1975, the cycle was modified adding a hot start (FTP). Later, a
highway test was also developed (HFET).

A series of tests done by Ford Motor Company compared the
traditional fuel measurement techniques (volumetric or
gravimetric) to the carbon balance method. The results,
published 1in SAE Technical Paper Series 75002 (Exhibit A)
entitled " Improving the Measurement of Chassis Dynamometer Fuel
Economy", confirmed;

"... fuel economy results obtained by carbon nmass
balance calculation of carbon containing components in
the wvehicle exhaust are at least as accurate and
repeatable as those obtained by direct fuel measurement
of fuel consumed.”

The Ford Motor study determined that the most important
factors in the measurement of fuel consumption with the carbon
balance method are:

*  For fuel consumption, the measurement of CO2

*  PFor distance traveled, the dynamometer to vehicle
interface conditions, precision and manner in which the
vehicle is driven.

* Use of standardized test eqguipment and procedures,
calibration and ambient condition correction methods.

The exhaust gas analysis/carbon balance method of
determining fuel consumption changes used by UHI and RDP
personnel uses a state-of-the-art, non-dispersive infrared (NDIR)
exhaust gas analyzer made by Sun Electric Corporation to measure
CO02 and other carbon containing esthaust gases. The Sun Electric
SGA-9000 Exhaust Gas Analyzer is approved by the EPA for vehicle
emissions analysis. The SGA-9000 is calibrated internally using
Scott Calibration Gases as recommended by Sun Electric.
Specifications for the SGA-9000 are found in Exhibit B.

The method used by UHI and RDP does not require the vehicle
to travel any distance, nor does the vehicle interface with a
chassis dynamometer during testing. Consequently, inaccuracies
created by improper dynamometer to vehicle interfacing and errors
in driving do not occur. Additionally, a miles per gallon figure
is not computed since no mileage is accumulated. The method
measures fuel flow to the engine at a specified load and rpm, and
makes comparisons on a percentage basis between the consumption
of control fuel (not treated with FPC-1) and the consumption of
FPC-1 treated fuel at that load.



Although not as controlled as an EPA laboratory test, the
carbon balance method utilized by UHI is the most accurate and
practical means of measuring fuel consumption changes in the
field. Additionally, the carbon balance method has consistently
proven to be more accurate than monthly mpg fleet records.

The technigue measures exhaust concentrations of carbon
dioxide (C02), carbon monoxide (CO), oxygen (02), and unburned
hydrocarbons (HC). Exhaust gas temperature is also measured and
engine load is determined from engine tachometer readings.

Methodology

A fleet of diesel powered trucks owned and operated by Neff
Trucking, was selected as the test fleet.

After calibrating +the SGA-9000 analyzer and the IMC
thermocouple, and performing a leak test on the sampling hose and

connections, each truck engine was Dbrought wup to stable
operating temperature as verified with engine water temperature
and exhaust temperature. No exhaust data was recorded until

each truck engine had stabilized.

The fleet was first tested, operating at 1900 rpm, followed
by a test at 1600 rpm. Readings of €02, CO, HC (measured as
CH4), 02 and exhaust temperature were taken at approximately 30
second intervals.

After recording the first two readings, the SGA-9000 auto
calibrating button was depressed and the instrument "checked
itself" to prevent any drift. This self checking procedure was
repeated after each set of two data points throughout the entire
1900 and 1600 rpm test. Several readings were taken on each
truck and at each rpm. The data sheets are enclosed in Exhibit
C.

After control testing, the fuel storage tank from which the
Neff fleet is exclusively fueled, was treated with FPC-1 at the
recommended 1 to 1600 ratio (1 oz. FPC-1 to 12.5 gallons
diesel). This took place on the evening of May 22, 1987.

On July 1, 1987, after accumulating a fleet average of
12,206 miles per truck with FPC-1 treated fuel, the above
procedure was repeated. The treated fuel data sheets are
attached in Exhibit D.

All fuel used during the baseline and treated test segments
was #2 diesel.



Special Notes:

1.) The test procedure calls for a sequence of rpm testing
at 1900 and 1600 rpm, on the same equipment, to show that the
change in fuel flow between the two loads can be demonstrated
with the SGA-9000 Exhaust Gas Analyzer. It is obvious that a
drop in fuel consumption will occur when reducing rpm from 1900
to 1800 and it shows up readily during the baseline test. This
validates the concept of fuel flow measurement with esthaust gas
analysis.

2.) The 1900 rpm load is more indicative of actual engine
operation and improvements at this rpm are more meaningful.

3.) A qgualitative technique for determining reductions in
smoke and particulate was performed during both control and
treated fuel test segments. This was done by attaching a new 25
micron filter to the SGA-9000 sampling hose at the beginning of
each test segment. The filter +traps unburned fuel that is
exhausted from the engine as particulate or soot. A comparison
of the control fuel and treated fuel filters revealed that the
fuel was burning much cleaner with FPC-1 as particulate volume
was visibly reduced in the treated fuel filter. The control test
segment involved seventy-four minutes of sampling on eleven
trucks; the treated segment was also seventy-four minutes, but on
five trucks.

4.) Although control testing was done on eleven trucks, four
of these were unavailable for the treated test segment, and two
others could not be tested because of severe weather conditions.

5.) Ambient temperature was approximately ten degrees lower
during the treated test segment. This discrepancy 1is corrected
for in the summary tables and in the carbon mass balance
calculation.

Egquipment List

Unit # Make Engine Mileage
7804 Cummins 300 444,680
46 Mack 237 54,309
8012 Mack 300 176,670
8207 Mack 300 26,487

462 Detroit 466 79,477



Summary

The data from the 1900 rpm test control and treated fuel is
summarized on Table I. The data for the 1600 rpm segment is
summarized on Table II.

Table I

Summary of Exhaust Gas Data at 1900 RPM

co HC Co2 02 Exh. Temp.
Control 0.0316% 25.56ppm 2.247% 17.86% 344 .00 *F
Treated 0.0320% 27.04ppm 2.127% 18.00% 352.76 *F
Table II
Summary of Exhaust Gas Data at 1600 RPM
CoO HC co2 02 Exh. Temp.
Control 0.0332% 27.28ppm 1.917% 18.30% 320.52 *F
Treated 0.0384% 29.88ppm 1.809% 18.38% 321.40 *F

From the above data volume fractions can be easily
calculated and weighed using the known molecular weight of each
gas. A total molecular weight and engine performance factors can
then be calculated from which fuel consumption changes can be
determined. The wvolume fractions, total molecular weight and
engine performance factors for the fleet at 1900 rpm are found on
Table III. The same for the 1600 rpm data is found on Table VI.
The engineering formulae from which these are calculated are
found in Exhibit E.

Table III

Volume Fractions for the 1900 RPM Data

Control Treated
VE£Co 0.000316 0.00032
VEHC 0.00002556 0.00002704
V£Co2 0.02247 0.02127

vV£o2 0.1786 0.1800



Total Molecular Weight and Performance Factors

Mwtil 29.0754 Mwt2 29.0619
pf1 269345.6822 pf2 283906.0904
PF1 180509.751¢ PF2 192289.5950

Percent Change in Fuel Flow

192289.5950 - 180509.7519 = 11779.8431

11779.8431
180509.7519x 100 = + 6.53%

Table IV

Volume Fractions for the 1600 RPM Data

Control Treated
V£COo 0.000332 0.000384
VEfHC 0.00002728 0.00002988
vVECco2 0.01917 0.01809
Vo2 0.1830 0.1838

Total Molecular Weight and Performance Factors

Mwt 1 29.040 Mwt2 29.0264
pfil 313787.0732 pf2 330645.4861
PF1 242492.1648 PF2 255808.2998

Percent Change in Fuel Consumption
255808.2998 ~ 242492.1648 = 13316.1350

13316.1350
242492.1648 x 100 = 5.5%



Conclusion

Based upon the data gathered during exhaust gas testing with
and without the FPC-1 Fuel Performance Catalyst, the addition of
FPC-1 to the fuel used by the Neff Trucking test fleet created an
average 6.53% reduction in fuel consumption at 1900 rpm and a
5.5% reduction in fuel consumption at 1600 rpm.

The gualitative filter trap analysis shows that the FPC-1
treated fuel burned cleaner as manifested by a marked reduction
in particulate accumulation in the filter trap.

Baseline Treated
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EXHAUST GAS ANALYSIS FORM

NAME OF COMPANY A/ £ 71 F
DATE OF TEST T u L>, 5 1957

TYPE OF EQUIPMENT TESTED

ENGINE TYPE AND SPECS DT Dl TaTpansTioias Tutbo
I.D. NMBER __ /(D) MILEAGE (OR HOURS) __F3 D7) HoB

TYPE OF TEST

AMBIENT AIR TEMPERATURE

EXHAUST READINGS

c HC €0y o3 EX. TEMP. RPM

1. 409 2 2.2¢ s 3/9 G006
2. L0 2é 2.3% /2.2 379 [7060
3. ,0Y 27) 2.20 2.9 320 900
4. .09 D) 2.20 /2. & 3)9 J760
5. .04 2 ¥ 222 129 3/9 1700
6. 1073 30. 135K /82 [ ¥k [£0
7. ,0Y A% /- BF /1582 273 ] LoO
8. , 04 29 R /-2 29& | L6O
9. L0k 27 Iz /5.1 29/ /(o0
10. .JY 2 192 /5./ 296 /(6O

START TIME: __[], 03 END TIME: !);M = LENGTH OF TEST: Z.Zma"

Signature of technicians
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EXHAUST GAS ANALYSIS FORM

NAME OF COMPANY /1/ £ FF

DATE OF TEST TJuiy L, /1987

TYPE OF EQUIPMENT TESTED /

ENGINE TYPE AND SPECS A37 mack T uveBo

l—'l(slﬂ é?éY?

I.D. NUMBER 1A

TYPE OF TEST

AMBIENT AIR TEMPERATURE

MILEAGE (OR HOURS) %@#ﬁ#—i—aﬁ

EXHAUST READINGS

o] HC [olo7) 0, EX. TEMP. RPM -
2., 073 ) 2.7 /%0 3432 /900
3..073 32 2L /%2 3YL /900
a.,03 3¢ 2./Y /Y, / 3Y( /900
5. 03 7L 2 )3 /8.2 347 /900
6. .03 3. /%73 /%.& 3/3 Jeo0
7., 03 4o /5.3 /8.9 312 [60 0
8. .03 4o ).8Y /&S 309 Jcoo
9. 03 O /XY /54 30% J/AeX2
10. .0 4 /3.3 /8.5 367 /600
START TIME: /(D. 13 END TIME: /0 .23 LENGTH OF TEST: /O

Signature of technicians
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EXHAUST GAS ANALYSIS FORM

Mz EF
:s/uL7 L 1957

NAME OF COMPANY

DATE OF TEST

TYPE OF EQUIPMENT TESTED

Tor Lo

ENGINE TYPE AND SPECS 300 COM

I.D. NUMBER 230 Y

MILEAGE (OR HOURS) Hod 300,308 4357 ¢9s

TYPE OF TEST

AMBIENT AIR TEMPERATURE

EXHAUST READINGS

co HC oy 0, EX. TEMP. RPM

1. 0| 23 /89 /8 2 395 [900

2. 20/ 23 /. K9 /8.2 380 /96 ©
3.0 (L 2% 447 /3.9 33Y [960
4. L0/ QY Y/ 1A /8.3 33y /960
5. 40| 29 /- 58 /83 3T5 [700
6. 101 24. ).SE /5.7 3L [6oo
7. .0 | 2Y /57 /7L 32¢ /660
8. .0 | 24 ).5¢ 1877 320 jCo @
9 .0 ) 2Y |55 /377 519 Jcoo
10. 0| 2Y [. 8T /X5 & 2/ /600
START TIME: /)< 3] END TIME: _JO '/ LENGTH OF TEST: _ /U0 reewy

Signature of technicians
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EXHAUST GAS ANALYSIS FORM

NZME OF COMPANY W £ }ﬁ F

DATE OF TEST J’uL’\/ L 1987

TYPE OF EQUIPMENT TESTED

ENGINE TYPE AND SPECS 200 mack  Toure Ko

I.D. NUMBER 5207 MILEAGE (OR HOURS) _3 3 A 29 Hub

TYPE OF TEST

AMBIENT AIR TEMPERATURE

EXHAUST READINGS

o HC 07 0, EX. TEMP. RPM
1. .04 25 204 /%] 330 Ao
2. .04 23 20Y L& 340 /900
3. _.04 2% 243 /82 332 /900
4. .09 27 2.03 /%.] 352 /900
5. .04 27 1.99 /8.2 35 | /900
6. woy 2L YA /8L 3/9 )
7. 00 277 A /8L 317 Je0o
8.,0¢ 27 L£7 18.¢ 215 Jeoo
9. .08 27 /L7 /&L 3/2 [Loo
10. () ¢ 27) )¢5 /L L 21/ /600

START TIME: "EfQ;B END TIME: < ﬁé LENGTH OF TEST: g

Signature of technicians
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EXHAUST GAS ANALYSIS FORM

NAME OF COMPANY ,A/E E F

DATE OF TEST \TUL/\, [, 1957

TYPE OF EQUIPMENT TESTED

ENGINE TYPE AND SPECS 300 mack “TogBo

I.D. NUMBER __ ¥6/2 MILEAGE (OR HOURS) _ /X & 069 - Hub (/GC}/ZCO

TYPE OF TEST

AMBIENT AIR TEMPERATURE

EXHAUST READINGS

7 ; ,
éé / éi;7 :Zééff /Eiz Eéif&égé- RPM -
.0 2 2,3¢ 7 zy
1. 368 —;Z? '72,’3 ﬁ_)gj( __3 Y [90D
2. _ pG—37 293775 —— 347 . )00
5. o4 2 2 37 /2L 397 [Foo
4. .09 27 2.3( 17.L 347 /760
5. »0Y 27 2.3¢ /2L 39 /500
6. L,O¢C 29 . 2077 /8.0 323 /600
7. 2 D6 29 2ok /8.0 322 l00
8. _, 00 X 2.0 ) 2.0 302 /600
9. L0L 3/ 246 /8.0 3/( 7%,
10. , ¢ 30 24 C /&1 3i2 /600
START TIME: _ /()4 L END TIME: _ /(). 5 ¢ LENGTH OF TEST: _ /& sy.o)

Signature of technicians
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» Exhaust Gas Analysis Form

“Neme of Company MeEF
Date of Test Mma v ‘22{ /9% )
Type of Equipment Tested : ¢
Engine Type and Specs 237 maeK Tk bo
£1/309- Ho B
Identification No. L) é Milage ,Qﬁl—} 2AY 4
Type of Test
Ambient Air Temp.
g N Exhsust Readings
o Tm o 02 Exh. Temp. REM
1._,03 20 22X /] 6 Y0 [ 700
2._.03 30 228 4 /2L 3y [ 20D
3. .03 ) 223 /8.2 3L L7000
). 2.2Y /2.7 >4 (60
5. . 6D B0 2 /83 397 [Gs0
6. 0D 1y /.57 /&.C 3/ lfoo
T * ol D 3G /.86 /8. | 37 /o
8. .65 3T ).9/ /8. L 3/9 leoo
9. .0D 3% L9 /8 32/ lecO
0. .6> 3¢ 1.5/ /8. & 320 [coo
Length of Test in minutes 1 mww

Signature of Technicians
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+Exhaust Gas Analysis Form
?Iame of Company /UE’ILC/F
Date of Test %my 22 )98 7
Type of Equipment Tested , t
Fngine Type and Specs 300 mpek  Tug Bo
62T~ HOB
Identification No. ¥ AZ207) Milage O AACLCY
Type of Test |

Ambient Air Tenxp. ?5
s

Exhaust Readings

o T co, 02 Exh. Temp. REM
1. 0% 2 2.13 /8.0 3L/ [700
2. .03 2y 2] /72X 32 /900
303  2& 215 /5.9 S¢< (900
B, .07 2 25 129 3¢Y (700
5. 03 28 Qe . 8% 3¢3 (200
6. « 03 2¢ /.29 /8.5~ 238 [LoO
7. 065 2f 1.79 /-2 33 & A2
8. ,0D 26 179 /X3 33¢L [LOO
9 0D A | /8.2 23% [0
10. Lo 2/ L&/ /8.7 33Y /%)
ILength of Test in minutes 7

Signature of Technicians

.,ﬁqsearch Development Products  P.O. Box 53, Evans City, PA 16033 « 412/538-8842 CHéEm .
\



5

(i

Rgsezich Development Products e

°Name of Company

Date of Test

P.O. Box 53, Evans City, PA 16033 « 412/538-8842

» Exhaust Gas Analysis Form

Me FF

/2/7%1/\/ 22, (1787

Type of Equipment Tested

306 MAck  Torbo

Fngine Type and Specs 5012

173 c20- HoB

Identification No.

Type of Test

Milage 6767 [0}

Ambient Air Ten@ .

-

Exhaust Readings

0 i co, 02 Exh. Temp. RRM
1. .05 27 2.39 [7.% 3O [900
2. .63 23 240 /2.3 342 /700
.03 27> 241 A 2447 )qev
b, 103 23 23y /2y 3Y7 /900
5,03 23 291 (7.7 EXY (760
6. , 04 25 A /8. [ 327 /6od
7. .04 25 215 /2.7 327 /Lo0
8._. 04 al 2. 19 | 323 o0
-0 2 2.9 (2.8 324 Jfod
10. ,049 2o 2.1 /3N 324 /6Co
Length of Test in minutes &

Signature of Technicians
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dﬁrch Development Products « P.O. Box £3, Evans City, PA 16033 « 412/538-8842

«Exhaust Gas Ana_lysm Form

Date of Test

Type of Equipment Tested

Engine Type and Specs

AJE EF
Pihy 22 1957
¢
N S A T AT Wi e L

Identification No.

Type of Test
Ambient Air Temp.

42

Milage A9 477 Hob

Exhaust Readings

) i co, 02 Exh. Temp. REM

. 05 2¢ 159 /2.3 314 (902
2. 05 2aF¥ 259 i2.3 312 /900
3. 105 2% 2.54 (2.8 322 /7o
b 0%  2F¥ 2,58 (23 324 [Geo
5. 06 50 _AT3 A 4 225 /F0D
6.__.54 27 213 /8.2 305 20,
7.0 A% 204 12.% 304 /602
8. OG5 37 4 /82" 303 (600
9. .05 Op 2L 427 363% loe
10. .65 32 2K ,/.f,?:f/ 362 A%
Length of Test in minutes X sy

Signature of Technicians
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sExhaust Gas Analysis Form

L=4

Name of Company NEFF

Date of Test mpey A2 /787

Type of Equipment Tested / !
Engine Type and Specs 300 cvm Ty i bo
Identification No.__ 2 X0 2] Milage 4/4 ('/f L KO
Type of Test ‘

Ambient Air Temp.

Exhaust Readings

© T co, 02 - Exh. Temp. REM
N 1., 02 2] I % I R AL, 344 [0
S 2_L0% o [0 7.2 346 (700
g 3. .62 27 g3 /5.8 347 (566
{ b 0P 2 /87 /%. 2 348 (900
§ 5. 02 22 LET z.X 37| (900
\ 6.__ 02 2 /86 I 3172 leor>
7 G2 2 157  /BE 3,6 (Lo
8. 062 29 ) /7.3 * 3/9 =rs
9. 02 20 /3% /8.C 320 (oo
10._.(>3 19 o /o5 32 ] Jeo0
Length of Test in minutes )

Signature of Technicians




RDP% Research Development Products « P.O. Box j5¢ Evans City, PA 16033 « 412/538-8842
- RAwiws Hﬂ/ec./ /
EXHAUST GAS ANALYSIS FORM CRAIE 60T w_z’l/
’;{{;
NAME OF COMPANY /{/4: LF L
DATE OF TEST Ju L/\/ L 1987
TYPE OF EQUIPMENT TESTED
ENGINE TYPE AND SPECS 300 minck “Tiwbo
I.D. NUMBER 79/2 MILEAGE (OR HOURS)
TYPE OF TEST
AMBIENT AIR TEMPERATURE wiT ze Tomy
190/
EXHAUST READINGS
o) HC oy 0, EX. TEMP. REM
1. _,06 322 2.3¢ /7. 3¢2 (90
2. ,0C 3D 2.33% XA 3yy /76 0
3. _L0C 32 23y /79 Y %00
a.
5.
6. _,.00 33 .57) L8| 322 JGoo
7. _ 077 373 2-0 | /& | 317 Jéoo
8. .07 3y Q.04 /5.0 3/7 /bed
9.
10.
starT TIME: G §5 END TIME: JO /2 LENGTH OF TEST:

Signature of technicians
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sExhaust Gas Analysis Form

L . P
Name of Company NeEF

Date of Test MHA, 22 19877
I}
Type of Equipment Tested !

Engine Type and Specs 24D C 1) TOd /{D

Identification No. Y2054 Milage = <93 04/
!
Type of Test '

~ Ambient Air Temp. 227
2 Exhaust Readings

o co, 02 Exh. Temp. BRI
1. 073 27 AT [2.% 357 (G0
2.0 8% ar 2.14 (1% 35T (909
303 A1 2.4/ KY 362 1900
4, 02 R LY /%0 3/ /X2
5. 02 27 . A5 /xY 362 (20 0
6. 6> 3D L3> 85 YO } 600
7,05 3o 1L AY 339 (60D
8. .07 3 IR /3G 339 Vo
9_ .60 7}y ek /2y 337 Jloo
10._.ob Dl /Y /%8 337 (602
Length of Test in minutes ¥ s

Signature of Technicians
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sExhaust Gas Analysis Form

T\'Iame of Company

MEEFE

Date of Test

M;’\i\.ﬁ ;2

1187

Type of Equipment Tested

/ i

Engine Type and Specs

300 17 Hc K T_Oﬂﬁo_‘

Identification No. 703 Milage (&5 (30.4  Hob
Type of Test
Ambient Air Temp.

. o Exhaust Readings

© co, 0 Exh. Temp. REM

L_.0D> 2k 259 /1Y 346 [9c0
2., 0% 2t 239 /.Y 339 (200
3._.0Y 30 n.3C (2.% 347 (900
b OH 27 23Y /25 3¢ [F00
5. .05 2% 2.33 /8.0 345 /900
6. O 30 20 & (29 3j49 (A2,
7. 04 3] 21/ 2.8 220 oo o
8. , 04 2) 2.64 N /Y [coo
9._ OH  2f 20% L27 37y [ec®
10. b7 1Y 25}/ [ )G 3/ [Coo
ILength of Test in minutes )

Signature of Technicians
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(4l

i
[rran JE7

7y Ao E S 72««:

»Exhaust Gas Analysis Form

Name of Conpany _ /g/ & }i PL
Date of Test - 117Y] *;f 2 31 /&7
Type of Equipment Tested b
Engine Type and Specs 237 mAack Tk bo
Z6337— Hoh
Tdentification No. 730 ) Milage Y05 7499
Type of Test
Ambient Air Temp.
- B Fxhaust Readings
o T co, 2 Exh. Temn. REM
1, .07 2y 82 3721/ [700
2. ,6% 30 282 g 322 [Fs0
30> 2% 2,76 /2.3 - 3L /960
Cul 03 25 275 /2.0 375 [Foo
5. ol 251 2.7y 173 375 [F00O
6,09 2 2.30 /8.0 33¢ 1600
7. 03 2% 927 /2.6 327 /400
8. .0Y 3] 232 /2.F %%f /oo
9. . 0> 30 2.3) 2LE ﬁ?@iw; l6cO
1e. , OY I 93y /Z./ 339 /609
_ Length of Test in minutes é;:

'Signature of Technicians




(ﬁefs’%arch Development Products « P.O. Box 53, Evans City, PA 16033 = 412/538-8842
Livd

» Exhaust Gas Analysis Form

“Name 61’” Company. A/ = Fl F’
Date of Test may 2 A /987
Type of Equipment Tested b
Fngine Type and Specs 37 ek  To¢Bo
Identification No.___ 74/ 77 Milage Y (94 %
Type of Test

Ambient Air rTemp -

Exhaust Readings

© co, 02 Exh. Temp. RRM
L2 2€ 2&E (2.4 393 J900
2, 0> 46 252 /7.3 37¢ |90
3. .03 27 249 /7.6 39L 1900
b 6~ 2% 249 /3.4 378 [qo0
5, (0D 27 299 178 374 (700
6. .0 34 2oL /%2 336 /600
7. .0 27 20% /8.0 359 [to0
8. .09 ) Qo ¢ 8.5 352 (600
9. .65 20 20Y /8.0 34 [Loo
10. 6> 3/ 245 /%.3 34< [Los
Length of Test in minutes 5

Signature of Technicians
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d.49
» Exhaust Gas Analysis Form
) S M EF
Date of Test Mfé’}/ L, 1957
Type of Equipment Tested [}
Fngine Type and Specs 237 _MAck  TuxBo
|2 &)= Hob
Identification No._ 7190 R Milage )3 (K¢
Type of Test "
Ambient Air Temp.
5 N Fxhaust Readings
o co, 02 Exh. Temp. RPM
1,04 s 2.5 /2.3 35% | 960
2,049 2% 2955 /2.3 359 [900
3.:04Y  2& 2.5L /2% 26 /900
L, 04 25 2.50 .Y 36¢ /900
509 29 L2 8Y /2-C 370 [F00
6. .05 2% 2 13 J2.0 33 Jéoo
7. b5  2¢ 21 2.8 332 /600
8. .09 26 sAK) /% ) 254 /too
9. .05 2L A /T /2% 333 (600
10. .p¢ 27 2, 7 /3.0 334 /6008
Length of Test in minutes C

Signature of Technicians




,}T‘ Re,c(f{arch Development Products « P.O. Box 53, Evans City, PA 16033 « 412/538-8842
B\A{ ,g "éi >0

cHem
1;‘
» Exhaust Gas Analysis Form

Name of Company jdv/ £ F /:

Date of Test ms Y23 [9& 7

Type of Equipment Tested }

Engine Type and Specs 300 mack JuRBo

Identification No.___ §O (O Milzge 397/ 273

Type of Test '

Ambient Air Temp.

. N Fxhaust Readings

© i co, 02 Exh. Temp. izt

1. .05 AL QI /5.3 3 [To0

2. 04 2L 227 /22 3%/ [900

3. 09 2L 227 [2 & 37% [F00
N L A 230 VA 37% | 906
5,04 2L 228 7]8. 2 3749 (900
6,166 27 /89 /8 33 (oo
70§ 27 LX7 7.1 33¢ loo
8._, 0% 30 )90 /872 320 Lot
9. . 6% 2L [.TF & 327 lhoo
10._, rve 14 .90 28 Y 22T Jtod
Length of Test in minutes 7

Signature of Technicians




SPECIAL SERVICES:

REGULAR SERVICES:

Bulldozer ’ Industrial 1é“wig.ht
High Lift ndustria aterial
Low Boy ROBERT M. NEFF Industrial Machinery
Heavy Wrecker s Emergency Shipments
Rigging Phone 4£2-0222 — 454-0128 Air Freight

120 SHAWNEE AVE. @ SO. ZANESVILLE, OHIO 43701

June 30, 1989

Edward J. Nusser
FPC Enterprises

P.O. Box 156

Evans City, PA 16033

Dear Ed:

Below, as per your request, is a summary of my experience with FPC-1 and the
improvements I have seen in the Neff fleet since we began using the product.

In the two years that Neff has used FPC-1, this predominantly Mack mail hauling fleet
has logged over 5 million miles. I have been quite satisfled with the fleet fuel mileage
increase, which has averaged between 5.5% and 6%. The carbon mass balance test you
performed on the fleet had quite accurately predicted a 5.5% - 6.5% increase.

Besides increased mileage, | have seen significant improvement in two major areas.
First is the very obvious elimination of soot in the exhaust. When the carbon balance test was
performed, I was impressed by how much cleaner the exhaust gas analyzer filter was after the
treated period, as compared to the baseline segment. This cleaning up of the exhaust has since
been very evident in the trucks themselves. The trucks and the trailers, which are both white,
are now clean and remain that way. The trucks no longer emit a thick cloud of black, sooty
exhaust on startup, and the trailers have no tell-tale black streaks down the side. In fact, we
really notice the difference when we get trucks from other terminals, because they belch black
smoke until we get them on FPC-1{ treated fuel.

The other improvement I‘ve seen is in the lack of carbon buildup in the engines. Cylinder
heads can be hand-wiped, where before carbon had to be chiseled off of them. A definite
cleaning up of pre-existing carbon became noticeable after about 20,000 miles on FPC-1{. Also,
there is no longer carbon on the injectors, and they are lasting twice as long as before.

I have been more than satisfied with the results I have seen in this fleet since we began
using FPC-{. From a maintenance standpoint, I’ve become so accustomed to clean exhaust and
clean engine components that I can’t imagine going back to running a fleet without it.

Sincerely,

) / S
W Z,,- e Va'd ’W&

N\
~ Glenn Smith

Mars, PA, Terminal Manager

(412) 776-5440

“Your Pantuer T Progrese”

— OVER 30 YEARS IN BUSINESS —
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‘Evans City, PA 16033

Dear Ed:

REGULAR SERVICES:

Freight
Industrial Material

ROBE]}\T M. NEFF Industrial Machinery

N Emergency Shipments
Phone 452-0222 — 454-0128 Air Freight

120 SHAWNEE AVE. e SO. ZANESVILLE, OHIO 43701

June 30, 1989

Below, as per your request, is a summary of my experience with FPC-1 and the
improvements I have seen in the Neff fleet since we began using the product.

In the two years that Neff has used FPC-1, this predominantly Mack mail hauling fleet
has logged over 5 million miles. 1 have been quite satisfled with the fleet fuel mileage
Increase, which has averaged between 5.5% and 6%. The carbon mass balance test you
performed on the fleet had quite accurately predicted a 5.5% - 6.5% increase.

Besides increased mileage, I have seen significant improvement in two major areas.
First is the very obvious eliminatlon of soot in the exhaust. When the carbon balance test was
performed, [ was impressed by how much cleaner the exhaust gas analyzer filter was after the
treated period, as compared to the baseline segment. This cleaning up of the exhaust has since
been very evident in the trucks themselves. The trucks and the trailers, which are both white,
are now clean and remain that way. The trucks no longer emit a thick cloud of black, sooty
exhaust on startup, and the trailers have no tell-tale black streaks down the side. In fact, we
really notice the difference when we get trucks from other terminals, because they belch black
smoke until we get them on FPC-1{ treated fuel.

The other improvement I've seen is in the lack of carbon buildup in the engines. Cylinder
heads can be hand-wiped, where before carbon had to be chiseled off of them. A definite
cleaning up of pre-existing carbon became noticeable after about 20,000 miles on FPC-{. Also,
there is no longer carbon on the injectors, and they are. lasting twice as long as before.

I have been more than satisfied with the results I have seen in this fleet since we began
using FPC-{. From a maintenance standpolint, I’ve become so accustomed to clean exhaust and
clean engine components that I can’t imagine going back to running a fleet without it.

Sincerely,

] , 7 =
. /
W Z,,- o /?’\/L&

. g
Glenn Smith

Mars, PA, Terminal Manager

(412) 776-5440

“Your Pantuern Tn Progress”

— OVER 30 YEARS IN BUSINESS —
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