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INTRODUCTION

r I' C- 1 i s ~ C'0 IIIPlex com b IIS t i 0 tl cat. rl 1 Ys t. I \~ 11i c h Iv11p 11 i'l d d e d t 0

liquid hydrocarbon fuels at a r~~in of 1:5000 effectively
improves the c o mbu s tLo n rl?act:.-;on, t"Psul tillg. in increased
c n SJ1 n f.': e r [ i c i. e 11C'Y a n d r n d \J C n cl r u r~ 1 C'o II S II IIIP 1-, i ()II .

r-Jeld and La bo r a Lo r y b~sl:s a I Lk o indlr.tJh: C1 po te n t. i aI to
red II C o r 1I C 1 con s 11 mp l; 1()1\ i II cJi P.S ~ 1 f 1 e e t sin t. I]('! r C3 n g e o f t1 7~
\:'0 g%.. Thi.s report a u mmar Lz o s thp r o s u t r.s of controlled
b u c II: to --b a c k fie 1d t Q S t S con d u C' t Q r.l "1 i I: h t.11P ('00 per a t 1. o n 0 f
(j 0 1 den Gem Gr 0\-1 e r s, Umat. ill a, F lor i d a \oJ 1 t. 11 a n c1 w i tho u t.
FPC-l a d d o d to the fuel. The test p r o c od u r es (I[1!l1 i e d Here

t,lle C;;:!l'."!?on Balance Exhaust Emissiofl Test (It i'I given load
and engine s pe e d . At tHO s e pe r a t e RMP' s . 1700 dlld 1sno ,

118 Carbon Bdlallc'e Te~r.
e x 11i'l US t vi i t 11 and Iv 1.t h u u t

inCludes an
FPC-I treated

a n o I y0 i ~l

f:uel.
of

EQOI rr-ltN'l' TES~;';-'2

2 - 2J7 t'--1acks

1 - 235 Ha C' 1<:
1 - 300 M<lcJc
I - 750 HLlCk

TEST _ EQUI Pf'-lENT

Tt1e eq!.liplllt=tlL and instruments invulved in the carbon b a La nc o
test program were!

Sun Electric SGA-9000 non-dispersivn,
(NDIR) fur medsuring the exh~u~t g<:lS
(unburned h y o r o c a r bon s ct~ hexane gf:ts), CO,

infro.rcd analy:-:er
con5titu~tJt:8, He

C02, and 02.

An 1f"lCan d a Flu k ~ II i g h L.G mper a t IIreI;. her momo t (.! r a II d Pr 0 be s
for measuring exhdust gas and ambient. terrtperu.t\1r~.

TE!;'l' 1'1WCEDURE

The carbon b a l.a nc e technique for detet'mirlitlg c h a n q o c in fuel
consumption has been recognized by the U.S. Environment
I!rotection Agency (EPA) 01Ilce 1973. The rne bhod re Li e a upon



vz: ..•.\.1 J (.1 LJ ~ l..•

f'lel c o n s ump t.Lo n r a t.h e r than direct me;:l'3Ut'crnr::nt. (volurnet.ri.c
(J r g r a v ime f;. r ic) 0 f f \l P 1 C'0 n S II tT1P t ion. The InP I,. hod pro due c S cl
V a1u <.';' o fen 9 inn f 1.1e1 co nsum (J t. i 0 II wit 11 F f1 C..1 U: 1.n t: 1 vet 0 a
bas oLi ne value ~~t-.?lhl18hed w i t h thp. ScHue vc h i c Le .

F,rl gin e s pe (!d and 1n i'I rl a r e d 1I P 1 i C <l t. e d f r 0 m t C' 8 t tot on t; . C1 nd
meas ur emen t s of exhaust ;;)nd ambient; b~mpC't-ctturr,? t1~-e mad e ,
I)nde r the see 0 nd j t i {)nsam i n i mum 0 f f i v8 r e rl d j n9 S h'Cr C' t ~1~e II

lor each parameter a f t.r=r stabi 1 17.<1l:-ioll of thR exhaust:.
tern p ('t rat u r e. F i. v e un 1 t!:) Ive r e t e ~ f.: P. (1 for bot h ba 8 e 1 i Tle C\1\d
t r e a ted fue 1 segnwn t s . Each t.es t un it w a S tcs t:cd un d er'
st~G;)dy-5tatQ o o n d i Lions a t, 1700 and 1500 r prn . Table 1
GLlItIIll~t'izes \:.he t o c L r e a u i t e .

Rl=!~ults indicute a reduction in fu~l consumption fo~ all
units t o s Le d , The genet:al Lre n cl of I mpr o v e d (reduced) fuel
c ons urnp b ion ia wi lhin tho g'?neral par amet e r ~ of reducecl fl1f?l
C' 0 n G U 111P t ion Q chi e v a b 1e by Lhe u s {~ 0 f F P C'- 1 F II (~ 1 Per for ma nee
C;) I~;) 1 Y st. l\ 11 Leg u 1 a Leu ~ ml S 5 ion s \'/ere d 1~;() .1:'(3 (j U c e cI .

l\ 1 .C:0, a q u <1 1it; i:\ t:. 1v ~ S mol, C' red Llc t i 011 \:.1:0:, t. W d ::; r P. L- f 0 r me cl
d u r J n <;I t h o G o 1 den (]e In G r 0 N e LS T I? S I.. Tit .i :::; Ivd ti d o n 8 by
a Lb a c h i n q Cl 2S micron [ilLer Lo tlI~ P.X/tclt15t gas s a mp iLnq
L r a i n tor both Lh e b a e e Ll n ee rind trentecl fuel tp-sL ~eqmenL3.
The F i Lt.e r Lr a pe u n b u r n e d fuel e x h a u s t.o d [rulII the enginr. ClS

visible smoke or p ar L'io uLa Le . The f.ilt:~rs used during the
t r ~;:J L8 d [U!~ 1 ~e 'J In(~n t ()f the t est w a s c 1e a 11~ t" in die a I..i n9 a
s.i.'::Irdflcanl:. reduction ill Smol{G w h i Lo U:.:;,i'l'J F£,C-l trcoclted

fuel.

r n a d d Lr. i o n , Unit 83 was d r o p p e d froln 1:.1)8 t.<?st b<::'CtHI:SE' of '"

rebuilt t;!Ilylne b e t w e e n test.

CONCLUSI0l!
Tho series of test conducted on a number
equipment confirm bh a L the addition of
will tpduce fuel cunsumption.

of Mack powered
FPC-l to the fuel

1. The reduction in fue1 consllmpLion in l.h o
7.U:;%.
2 . 'rile em;' ss ion 1eve Is of unburned hydroca r bons (He) u e r e
r educ ed 42"5')~. Carbon dj,oxl.de (C02) emissions lVere r educ ed
7.1 ?L

3. Also I the
FPC-l I;.rcoLed

pal-L.iculaLe filter t r a p o o mpa rLs o n indicated
fuel burna cleaner and emits less smoke.
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