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INTRODUCTION

FPC-l is a complex combustion catalyst, which when added to
liquid hydrocarbon fuels at a ratio of 1:5000 effectively
j mpro v f~s t h f~ comb us t ion r e act ion, n~sui tin gin i n c r e a sed
f~n gin f~ f~f fie i f~n c y and red u c f~d f Ue I con sum p t i o n .

Field and laboratory tests alike indicate a potential to
reduce fuel consumption in diesel fleets in the range of 4%
to 9%. This r o po r t s umrna r i z e s thn r e s u Lt s of controlled
b a c Ie -- to --b a c Ie f i f?I d tf~ s t s con d Uc t e d v i t h t h f? coo per a t ion 0 f
Tri--County Transit, Orlando, Florida v i t h and w i t.ho u t
FPC--l a d d e d to t h e fuel. 'I'he t e s b p r o c e du r e s applied vH~n~
the Carbon Balance Exhaust Emission Test at a given load
and engine speed.

The Carbon Balance Test includes an analysis of engine
exhaust with and without FPC-I treated fuel.

EQUIPHENT TESTED

4 b>Detroi ts

TEST EQUIPHENT

ThE? e q u ipme n t and instruments i nv o l v e d in t.h o carbon ba l a n c e
test program were:

Sun Electric SGA--9000 no n-vd i s pe r s ive , in f r a r e d analyzer
(NDIR) for moa s u r inq thE? E?xhaust gas constituents, He
( un b u r no d h Yd roc arb 0 n s ash f~X a n E~ gas), CO, C02, and 0 2 .

An I~fC and a Fluke high temperature thermometer and probes
for mea s u r i n q exhaust gas and ambient tf~mperature.

TEST PROCEDURE

The carbon ba l.anc e t e chn ique for d e t e r ml n in q changes in fuel
con sumpt i on h a s be e n r e c o qn i zed by thE~ u. S. Env i r o nme n t,
Protection Agency (EPA) since 1973. The method relies upon
the ITle a s u i~e men t 0 f E?ngin e E?x h a u s t em i s s i o 11S t 0 de tf? r ITlin f?
f ue I con sum p t ion rat h f?r t h and i r e c tITlE?a s u r e mE?n t ( v o I u ITlf?t r ic
o r q r a v ime t r ic ) of f ue I consumption. The method p r o d uc e s a
v a l tIE? 0 f E?n g i ne f Uf?I con sum p t ion w i t h FPC--Ire I a t i vet 0 a
b a s e Li n e v a l uo e s t a b Li s h e d ~dth the same v e h i c l e .



Engine speed and load a~e duplicated from test tn test, and
m(~a s u rem (~nt s 0 f (~xh a u s tan dam b i e n t tE~mp(~rat u r e a n~ m<I de.
Under th e s e conditions a minimum n f f iv e r o a d i nq s Here t a k e n
for each p a r ame t o r a f t o r stabilization of t h e e xh au s t
t nmpo r a t u r e . Fou r un i ts vH~r e t e s tE~d for bo t h ba s o 1In e all d
t r e a t e d f ue l s e qrne n t s . Each tE~st unit vias t e s t e d un do r
steady-state cnnditions at respected rpm levels. Table 1
sum mar i z (~s t h (~ t (~s t r e sui t s .

Ros u Lt s in d i c a t e a r e duo t i on in f ue I consumption for all
units t e s t e d . 'I'h e g(~IH~ral t r e n d of improved (n~duced) f ue l
c on s umpb i on is w i t.h i n t ho g(~n(~ral p a r a me t e r s o f r e d u c e d f ue l
con sum p t ion a chi (~va b 1(~ by t h (~ u s (~ 0 f FPC--1 Fu(~1 P(~r f o r man c (~
Catalyst. All regulated emissions Here alsn reduced.

Also, a q ua l Lb a t Lv e s mok o reduction tE~st vias p a r f o r mre d
during t h a Tri--County Transit T(~st. This vias don e by
attaching a 25 micrnn filter to the exhaust gas sampling
train for bnth the baseline and treated fuel test segments.
'I'he f i Lt e r traps unbu r n e d f ue l e xh a n s t e d from t he engilH~ as
visible smoke or particulate. The filters used during the
t r e a t e d f u o I s e qme n t of t ho t e s t VIas c l e a n e r indicating a
s i g n i f i can t red uc t ion ins m0k (~ vih i I (~ usin g FPC--I t rea tE~d
fuel.

Due to the fact the carbon mass ba La n co test r e q u i r e s s t o a d y
s tat (~ con d i t ion sin 0 r de r t 0 r e cor d a c cur a t (~ d a t a, un its 7 ;~·1
and 736 vH~n~ d r o pp e d from tho t o s t p r oc e d u r e . Due to
c ompr o s s or and fan cycles, fluctuations in th e r pm t ev e I s
made it impossible to collect accurate relative numbers.

CONCLUSION
-,

Th(~ s (~r i e s 0 f t (~s t con du c t e don a n umbe r 0 f. Hac Ji:> p0 vH~n~ d
e q u ipmen t con fir m t hat t h (~ add i don 0 f FPC--1 t 0/ t h (~ f u(~I
vTi11 r e du ce f ue l consumption.

I . Th(~ r e d uc t ion i n f ue I con s u Tn P t ion i nth e f I (~(~t a v (~rag (~
7. . 1 %.

2. 'I'he emissinn Lo v e Ls of un bu r n e d hydrocarbons (He) vH~n~
r e d uc e d 2?S2%. Carbon Hono x id e (CO) emissions vo r e
r e d uc e d 70%.

3. Also, the particulate filter trap comparison indicated
FPC-l treated fuel burns cleaner and emits less smoke.



TEST RESULT SUHHARY

COMPANY: Tri-County Transit, Orlando, Florida

DATE:

TESTED BY: American Quality Oil Co., Inc.

September 8, 1990 through February 14, 1991

EQtJIPMENT TESTED: 4 X 6v92 De t ro i t; enginf~s in transit
bUSE~s

RESULTS: 1 . Fue 1 consumpt i on reduced 2.1% avg.
2. Carbon monoxide emissions reduced 70% avg.
3. Emission levels of unburned hydro carbons

reduced by 22.52% avg.
4. Svd tched from burn ing 70% #1, 30% #2 un trea ted

diesel to burning all #2 diesel treated with
FPC-1.

5. Net monthly savings of approximately $10,500/
month in fuel cost.

6. A qualitative smoke reduction test proved
FPC-1 treated fuel burns c Le aner and em i t s
less smoke .

7 . #2 die sf~1 fue 1 gEmE~rail y has m0n~ BTU value
(British Thermal Units), or in ot.hor vo rds ,
it contains more energy than #1 diesel.
Howev er , because of it's 10vH~r cet ane rating
it is harder to gE~t #2 to burn. Hove ve r ,
with the addition of FPC-1 the #2 diesel is
allowed to burn more efficiently than the #1
untreated diesel.

8. Additionally, #2 diesel is more oily than #1
diesel, therefore, providing better lubrication
to the upper cylinder areas of the engines.



FUEL/COST SAVINGS ANALYSIS

A. 1. Honthly f u e L savings:

2. Gross dollar savings:

B. Honthly dollars savings:

C. (B) 10,990.00
(A) + 3,132.15

14,122.15
--3,611.00

10,511.15

157,000
X ~~.1%

3,297

3,297
X .95
3,132.15

109,900

x .10
$10,990

Gallons/month
Savings v,/FPC-l
Gallons saved/monthly

Gallons saved/monthly
Avg. cost/gallon #1 diesel
Gross monthly savings

Gallons/month #1 diesel
(70% of 157,000)
Diesel/gallon
Gross monthly savings

Total gross monthly savings
Cost of FPC-l/monthly
Net Monthly Savings
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CARBON BALANCE HETHOD TECHNICAL APPROACH:

A fleet of diesel powered transit buses owned and operated
by Tri--County Transit ~H~n~ se Le c t ed for t h e FPC--1 eva Iu a t i on ,
ThE~ SGA--9000 E~xhaust an a ly ze r and thE~ t he rmo c o up Le
instrumentation were calibra~ed and a leak test on the
sampling hose and connec~ions was performed. Each engine
~l as the n b r0ugh t up to s tab Ie 0pE~ra ~ ing tE~m p E~rat u n~ as
in d i c a t e d by thn engine ~;atE~r t etnpe ra t u re and exha u s t
t empn ra t u re . No exh au s b gas me asu re rne n t s vlen~ ma d e unti 1
each e~gine had stabilized at ~he operating condition
selected··for the test.

ThE~ b ase Li n e ft\f~lconsumption tE~st co n s Ls t.ed of a minimum
f ivo SE~tS of me a su reme n t.s of CO;~, CO, unb ur n ed hydrocarbons
(m E~a Su red ash E~X a IH~ gas), 0 2, and E~X h au s t tE~m pE~rat tI re . mad e
at approximately 90 second intervals for each engine.

Af t e r thE~ b ase l l n e t e s b , on SE~ptE~mbE~r 18, 1990 th o f ue l
s bo r aq e tank, from vh Lch t.he flE~E~t is ex c Lu s iv e ly f ue le d ,
was treated with FPC-1 at the recommended IE~vel of 1 oz. of
catalyst to 40 gallons of d i e se l f uo I (1:5000 volume ratio).
The equipment then operated with the treated fUel until Feb.
14, 1991, when the fuel consumption test dpscribed above was
n~pE~at e d .

Throughout tho en t i re fUE~1 consumption t e s t , an in t e rva I
self-calibration of the exhaust analyzer was performed after
pvery two sets of measur~ments to corrpct ins~rument drift.
A new analyzer exhaust gas filt~r was installpd before both
the baseline and treAted fuel test series.

From the oxh attst gas con ce n t ra t io n s measured du r ing th e
test, th~ average molecular weight of the gases containing
carbon can be c a lcu La te d and t.he f u e l consumption may bE~
E~xpn~ssed as a "p e r t o rma n ce f ac t o r " which re La t e s t h o f u e l
consumption of the treated fuel to the baseline. The
calcuations are ba se d on t.he assumption that tho fUE~1
ch a rac t e r i s t ic s , enq ino ope ra t inq conditions and t e s t
conditions are essentially the same throughout the test.



'1'AtJLE 1
suHHARY OF EXHAtJST GASES

Ba s e Li n e Ftt(~1 Tn~a tt~d Ftwl

CO .01% .003%

IIC 5.55 ppm 4.3 ppm

CO2 1.39% 1.37%

02 18.6% 18.9%



, - -

TABLE 2
CALCULAtIoN FOR THE CARBON BASS BALANCE

BASELINE:

Equation 1 Vol ume Fractions
VFC02 == 1.39/100

== .0139
VF02 == 18.6/100

== .186
VFHC == 5.55/1,000,000

== .00000555
VFCO == .01/100

== .0001

Equation 2 Hol(~cular Nfdght
HHT 1 == (. a a a a a 555 )(86 )+ ( . 0a 01 )(28 )+ (.01 39 )(4·1 ) + (.186 )
(32)+[(1-.00000555-.0001-.0139-.186)(28)]
HNT1 == 28.9667219

Equation 3 Calculnted Performance Factor
pf1 == 2952.3 X 28.9667219

86( .00000555)+13.89( .0001 )+13.89( .0139)

pf1 == 438,697 (roUnded to the nearest m~aningftll place)

TREATED

Equation 1 Volume Ftacti6ns

VFC02 == 1.37/100
== .0137

VF02 == 18.9/100
== .189

VFHC == 4.3/1,000,000
== .0000043

VFCO == .003/100
== .00003

Equation ;~HOlecular \"eight
~h,t 2 == (. a a 0004 3 )(86 )+ ( • 00003 )(28 )+ ( . a 137 )(44 )+

(.lB9)(32)+[(l~.0000043-.00003-.0l37-.l89)
(28)1 .'



~~t 2 = 28.9754494

Equation 3 Calculated Performance Factor

pf2 = 2952.3 X 28.9754494
86( .0000043)+l3.89( .00003)+13.89( .0137)

pf2 = 447,689 (rounded to nearest meaningful place)

FINAL EQUATION FOR FUEL SAVINGS:

Equation 5 perc~nb change in engine performance and
f ue l' e co nomy

% change F.E. = [447,689-438,697)/438,697](100) =
2.1%
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