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Reduce Pollution — Maintenance Expenses

How the ECO Works

e ECO Systems Fuel Filter/Enhancer is a proven patented system that works by
increasing the Reid Vapor Pressure in fuel, utilizing Electrostatic energy
(electrolysis). Results are a more combustible cleaner burning fuel (40%-70%+)
No Chemicals or Maintenance, No Warranty issues, life expectancy 20+ years:

e Diesel RVP +/-.6% to +/- 1.0% (60%)

e Gasoline RVP +/-7.4% to +/-8.2% (11%)

e Methane/CNG RVP +/-9.6% to +/-12.7% (11.2%)
e ECO System only treats fuel, no motor modifications, no Warranty issues.
e ECO System is CARB Approved. No Emission System modifications.

e Works on All Fuels: Gasoline, Diesel, Propane, Bio-fuels, Ethanol Blends, and
Natural Gas.

e A complete burn means fewer Hydrocarbons released into the
atmosphere, increased horsepower, efficiency and reduced maintenance.

e Reduce Diesel Particulate Matter (Soot), 40% to 70%+, Less DPF Maintenance.

e Reduced REGEN Cycles can reduce fuel consumption by omitting wasted fuel
due to Forced REGEN Cycles (8-10 gal.).

¢ Installed on School Buses, Coach Buses, Trucking, EMS, Waste, Police,
Heavy Equipment, etc. for over 15+ years. See Who Uses it.

e Low in cost (click here), can last 20+ years.

e 90 Day No Risk Satisfaction Money Back Guarantee
e BBB A+ rated 10+ years. CARB Approved

Any questions email or call and speak to a Human.

ECOFuelMax.com
Info@ECOFuelMax.com
(866) 374-0002




Objective:

Many tests have been conducted on the ECO Systems family of products These tests have
consistently shown mmproved fuel efficiency in a vanety of engines and fuels types. The
objective of this study is to establish how the device produces the observed improvements in
combustion and how they relate o natural gas fuel engines and burming equipment.

Device Description:

The ECO Systems device consists of a steel tube containing a senes of copper disks with a center
hold and holes formed between the disks and the mside of the steel mube.  The device does not
contain magnets, consume chemicals, or use external electrical power. The device is produced n
several sizes. The same device design is used for liguid fuels and for natural gas. The design
promotes urbilent flow and extensive metal to fuid (liquid or gas) surface contact. The device
is mstalled inling to an existing pipeline by cutting out a section, threading the ends and using
pipe unions to attach the device The device is manufactured by Enuissions Technology, Inc.,
(ETI) of Tulsa, OK, The product is labeled ECO-x where x is the produsct model (size).

ECO Systems Sponsored Tests:

ET1 has sponsored several tests to establish the fuel efficiency and emission reduction benefits
plus any physical-chemical changes in the treated fuel. Teeter (1), determined that there was no
sigmficant effect on surface tension or chemical composition of diesel fuel, although vapor
pressure was mereased and pour point temperature was lower in the reated fuel compared 1o
untreated fuel  Johnson (2) evalusted the vapor pressure changes due o the device in diesel fuel
and gasoling and beheved they were significant (not quanufied) and related to improved
combustion. A test conducted by SGS US Testing Co. (3) on a natural gas burner showed a
1.8% increase in combustion gas temperature at constant methane and air supply when using the
ECO System fuel enhancer. A test conducted for the Texas Commission for Environmental
Queality (4) showed an average reduction in HC and NOx enmssions of 6-7% and 1% m fuel

Suggested Mechanism-
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Based on the device deseription, several possible mechanisms (magnetic foree, chemical
reactivity or compositional changes, flow restncton or line pressure modulation) cannot ocowr.
However, extensive laboratory and field research has established (5) that low conductivity
flowmng fluids can generate electrostatic charges on pipes and hoses. An equal and oppesing
charge occurs within low conductivity fluids, a process called flow electrification and the
resulting carrent is usually referred 1o as & stremming cuirent. The electrostatic charge density
(Coulombskg) of a Muid in a dect or mbe ncreases with increased Now velocity and decreases
with increased mass flow density. This is basically related o the frequency of molecular

Independent Research Repors:

Gasoline, diesel fuel, and natural gas have low elecncal conductivity. This phenomenon resulls
in well known transportation and handling nsk because the electrostatic charge can cause a
sudden spark that can ignite the fuel Parameters cansing increased levels of electrostatic
potential include (5)

Decreasing fluid conductivity
Increasing flow velocity

Tncreasing rbulence due 1o bends, constrictions, etc
Increasmg emperature of the flusd

» Decreasing humidity of the fluid,

Many technical papers discuss the beneficial effects ol elecirostatic charge on fuel atormzation
and distribution in hiquid fuels. Lewternz (6) reported that induced elecrostatic chasge of diesel
fuel affected the core of the fuel spray such that additional waves were produced causing earlier
breakup of the spray leading to smaller droplet diameters and larger spray angles. DiSalvo (T)
Mmﬁuhﬁwﬁaﬁﬁuﬁwﬂﬂcmmmﬁﬁmlm
vielding a significant improvement in combustion uniformity and efficiency. Parsons (8)
determined that a negative charge induced m ligud fowing fuel survives duough the injector
orifice because the fuel is electrically insulating.  The resulting spray pattern is better atomized
and dispersed due 1o the electrostatic forces. Allen (9) reported data on an induced electrostatic
charge in the fuel which resulted in improved atomization of diesel fuel.  The paper reports that
the physical mechansm is 1o reduce the inherent surface tension of the droplet surface.
mmmwiﬂmﬂlrwﬂwm“ﬂmﬂﬂmm
which has been a commonly repored effect of the ECO-System device

The above reports support the conclusion that liquad fucls are electrostatically charged by
arbulent low caused by impact of fuel droplers with the metallic surface, and thar, once
charged. retain that charge long into the engine, where the effect can be seen in improved
dispersion and more rapid cylinder pressure rise.

- " 8
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Application of ECO Systems Fuel Enhancer to Natural Gas Engines and Gas Burners.

The data reported above was based on electrostatic properties in hguid fuels. However, natural
gas also is non-conductive and is predominately methane. Lu (10) reported a generalized model
fur determining the entzaining electrostatic charge in lewing compressed natoral gas, generally
referred to as the streaming current Natural gas flowing through the ECO-System device
accurmulates electrostatic charge due to gas/surface collisions which is enhanced by the
werbulence inherent in the device design.  Marttheson Tri-Gas (11) reported that electrostatse
charges are generated by flowing methane and they may be sufficiently high to cause explosive
discharge n the presence of gas leaks. Methane is a non-polar molecule with strong covalemt
bonds between carbon and hydrogen stoms. This makes the molecules resistant 1o magnetic
forces but sull susceptible to electrostanc chargng.

The Gas Research Insritute has studied the effects of electrostatic charging on piping failures and
gas explosions. Ersoy { 12) reported that friction of high velocity flowing natural gas in a pipe
will generate an electrostatic charge. Any obstacles m the flow path mcrease urbulence and
fricnon and in tam increase the generation of static charge on the pipe and in the flowing gas.
Field Tests of ECO Svstem Fuel Enhancer

Tesrs were conducied on a natural gas engine and boiler plant operating in the San Joaguin
Valley. These tests consistently showed a 2% reduction in fuel used for the same wark output.

Grimmway Farms Pump PEISS {02-18-2009) Baseline ECO-GAS Yo Change

CGias Input {cufi.'hr) 1469 39 144000 =2.00
Energy Input | Therms/hr) 15.16 14.86 -1 08
Waork ( Acre-fihr) 0,145 0.143 0,00
Therms/Acre-fi 104 85 102.75 -2 00

Langer Farms Miura 7 9MBTU Boaler (05-5-2009)

Low Load Gas Input (cu ft | 2434 2391 A77
High Load Gas lnput (cufi) 6462 6308 -238
Residential Gas Appliance Tests of EC() Systems Fuel Enhancer-
Tests were run on a residential stove/'oven by measuring the time reguired to mise water in a

sauce pan and to heat the oven a fixed number of degrees.  An ECO-5 gas unit was mstalled on
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Boil Water Test {7-10-2009) Baseline ECO-(GAS % Change
Startmg air temperature (F) T T .00
Starting water temperature (F) 64 L8 .00
Amount of water (oz) 128 128 0.00
Time w0 reach 200F (seconds) 129 1,253 294
Owven Pre-heating Test (7-10-2009) Baseline ECO-GAS % Change
Starting oven wall temperature (F) a7 a7 0.00)
Time w0 reach 350F (seconds) 471 459 -2.55
Discussion:

The data collected from tests of the ECO Systems Fuel Enhancer has shown consistent 2%
energy efficiencies n natural gas fueled engines, a boiler, and residennial appliances. The
principal of operation has been shown 10 be electrostatic charging of the fuel by the Fuel
Enhancer, because other principals of operation (chemical reaction, magnetic charge, catalbytic
reforming of the fuel, external electrical charging or plasma) are not embodied in the Fuel
Enhancer. Technical ltecature supports that fuel, once charged. retans the charge for the time
required to ravel from the Fuel Enhancer into the engine or gas bumer due to the low electrical
conductivity of natural gas. The electrostatically charged gas molecules promote more complete
fuel/zir mixing which results in more complete combustion and the observed energy saving,
This electrostatic charge effect is small compared to the inherent energy of the fuel molecule and
is insufficient 1o reach an explosive discharge potential

Cenclusions

1} The ECO-System Fuel Enhancer design promotes electrostatically charging of flowing

2) Matural gas fuels are electrostanically charged by flowing through the Fuel Enhancer.

3} Elecrmosmatically charged fuel retains its charge dunng the time required 1o transit the fuel
delivery system into the engine or burner.

4) Elecrrostatically charged fuel mixes with ai and bums more efficiently than uncharged fuel
resulting in reduced fuel consumption for the same work

5) Elecmostatically charged fuel from the Fuel Enhancer has provided a reproducible 2% energy
savings in a number of tests.
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Credentials of Richard Carlson:
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- Master of Science degree in Environmental Engineering from UCLA

Member - Society of Automaotive Engineers for over 13 years.

15 years performing and managing emission and performance tests a1 independent vetucle
and engine testing laboratorics in Southern California for government and corporate clhients.
12 years developing, testing. and certifyving catalytic converters for major aflermarket
catalytic converter manufacturer.

- % vears developing, esting, and cenifying diesel cmission contrel systems such as pariculate

filters, selectve catalytic systems, and lean NOx traps.
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ECO Fuel System Filter/Enhancer

SGS Certified Vapor Pressure Reports

Diesel (+60% combustion)
Propane (+19.8% combustion)
Gasoline (+9% combustion)
Methane - CNG (+11.2% combustion)

Cleaner Burning Fuel Reports



United States Testing Company, Inc.

T Divisi
T MO, 108tk LAST AVINUE  TULSA, CXLAHOMA 74118
TELEFHONE: AMEL SO0 E B E437-A220
REPORT OF TEST
Emisaions Techrnology Inc. NUMBER
P.O. Box 4718918 91-0047
Tulsa. Ok T4147-1918 /491

Attn: Alex Collin

E:::::l. of dicon]l fuel pamples for vapor pressurs by the Reld

EAMPLE IDENTIFICATION

Twa jars of dismsel fuel marked "Treated Diesel 2-20-81" and
"Untreated Diesmel Z/20/91".

Irsatsd = (Unzraated

Vapor Fressure, pmig 1.0 0.8

The Roid vepor pressure is & measurement of the stabilized
mnurn exartod by a volume of liguid fuel at 100F.

teat is an indirect seasurement of combuatien charactep-
istica. When more liquid velatillzee into the pressure chamber
the vapor presamurs inorenoes m,ﬁ-l volatlility indicates
hotter burning charescteristioca. foere, higher vapor prea-
pure indicates a hotter, consequently cleamer. burning fuel.

.,-;:fwﬁ.f? /77 e YOk




SUDJECT:

United States Testing Company, Inc.

Tulsa Division
K341 NO. 108th EAST AVEHLE TULSA, GILANOMA 14118
TELEPHOME: ARLA CODE B18-437.8333 ‘
REPORT OF TEST
Emissions Technology Ins. NUMBER
P 0« Bax 4T1Y14 P1=0073
Tulsa, O T4laT=19L4 IFrI2INL

fktms Alexn Collim

Testing of unlesded gasaline for Reid Vapor Pressure.

EOMPLE IRENTIFICATION

Twe samples of regular unlsasded gaseline, one unirsated, one
treated with Ecolizer.

TEST BESULTS
Untreated Sample T.4 lbw.
Treated W/Ecoliawr 8.4 lbw.

The Feid vapor pressure is a measurement of the stablized q
pressure sxerted by & volume of liguid fuel at 100=F. The tes
is an indirect measuresent of combustion characteris-

tics. When sore llguwid valatilizes into the pressure cham-

ber the vapor pressure incresses. Higher fuel wvalatility
indicates hetter berning characiteristics. Therefors, higher
vaper pressure indicates a hotter, consequently cleaner,

burfning Tuel.
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PO Box 47918
Tidsn, 08 F4T4T- 1818
Antn.  Clork Deywon

Twu (2} sampies denbligd os “RO0D Usite® were recelvad from the 'ent on
10/20001. The somples resenved ward ' * NPT by B° i langtn. The sampies ware
rhtaavad in good asnditian

PROCEDURE: The samples wert eviluated by grachuslly apriving 8 10000 g3l sydrostate
presewra for 1 minuta or untd Isiuee N revigona 12 s repert will b aliewed
after B0 days of the wport dote
RESLILTS: Samole. W " NPT by B” Wa6gth
Both samgles held 10,000 gei for ore manute wrtnout tiire,
TEST DATE! 1A
SIGNED FOR AND ON BEHALF OF
BOS U.S. TEATING COMPANY NC.
(Ll
L;"B- st i
Manage: Product Bvalaaten Tuias Branah Diragior
TR PRGST B ipRad 3¢ 338 L3, Tesnag Uewpany e ohaen o8 1“#:-#-1-&-'-!-'“-“!--&-—‘ - FES
SRty Lreler ek el ) Emeies L wm wel T Chaw D6 B T TR @ OF TR Tealing fees  Fasge
mdergarial ERSa BFd RSt bR fea By BES 08 Teeting bic Teiee than 39 geun. Tre reiulis shoen oa tha ieed g e paly G




REPORT OF TEST
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1341 Morih 1081 Gast Avenus Report No.. FTS7-0033
Tuma, 0K 74119 Dmie: B/ LT
Ta AVE-43T-R333 Page 1 ol b
Fas: B1B-4371-B487
CLIENT: Emigsions Technalogy, Inc.

PO, Box 471818

Tulsa, OK 74174

daen: Clark Daywwalt
SUBJECT: Ftficioncy 1esting ol ECO Systems by use al a methane source.
HEFERENCE Vorbal 5/2/97
EAMPLE ID: Chiart reless to the sampla as "ECO System, Modal FCO 27,
PROCEDURE: The testing procedurs utad & flow msla, monmanng rethem low. to

maksurs the temperature ol a gas brooder With a thermel cousle located
i i brooder, the temperaiure of the flame was evalualed in compasson
10 mothane low . Tests ware reco:ded with and witheut 1he sampie ECO
System i line weith the brooder

RESULTE: Tha resulin me on the followitg pege.

TEST DATE: BICEMAT.

1| e gy
Hn‘::;w_ ﬁ%ﬁ%ﬂ
ol Tuisa Branch Director

AMALYTICAL SEAVICES « PEAFDAMANCE TEETING - STANDARDS EYALUANION - m“
B LS TR NG DOMPRRRY B S GRS SO Ted ) A el USE DF TR TN D0 sl (IEY AT AIDNID LR RN
] Tl DA B 7)) DNGADENEST NPT FHAL | FESLRLTY Dk VO TES
R PRCC I S G T IFAED T Tl TR COpaIC TR Akl MIN ¢ e ] THE SAREELE S TSN Ilmmmm-nn;:lﬂlﬂ
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REPORT OF TEST
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Client: Emissions Technoiogy, Inc.

RESULTS:

Brooder | emperature Test Stanciard Installation

Sample  Measurement  Temperature Flow Rale

Mumber  (SCFH air} "cl it i)
1 8.0 SO0 0.134
2 10.0 1080 0.224
3 14.0 1110 0.313
a4 18.0 1146 0.403

Broodar Temperature Test With ECO System

Sample Measuramont  Temperature Flaw Mate
Number  [SCFH air] el {1t i)

1 6.0 a2s 0.134

2 10.0 1080 Q.224

3 14.0 11356 0.313

18.0 1160 0,403

Raport No.: FTAT-0033
Date: 5/2/97
Piage 2 of &
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REPORT OF TEST
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Heport No.: FT27 0033

Cliemi: Emissions Technology, Inc. Date. G/2/97
Poge J ot 6

CONCLUSION:

Three tarmnper ature points were evalualed (or llow differences made with the LCO System and

withaut. These points are evaluated in terms of flow differenca and percent efficiency
difference.

EVALUATED TEMPERATURE POINTS

Sample Temperature Flow Differance Efficiancy Difference
°c ifthimin | BTUdw) %]
1 925 0150 | 890 1.2
2 1110 0298 | 1967 9.6
3 1180 0530 | 3480 12.7
AVERAGE - 2150 BTU/hr 1.2 %



