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Better fuel,

better performance.
Better combustion,
better emissions.
XBEE: naturally better.




XBEE Context

ENZYME FUEL TECHNOLOGY

In April 2003, at the request of XBEE, the company VISTO
contacted the Research & Development department of the
original equipment manufacturer Caterpillar Motoren GmbH & Co.
KG in Kiel, Germany.

Malte Rautenstrauch, Senior Test Engineer of the laboratory,
tested XBEE Enzyme Fuel Technology on their MaK 6M25
engine test bench.

This test took place in optimal conditions, namely a clean engine,
excellent quality fuel and only 15 hours of operation.




Data

| Conditions of the evaluation

The tests were carried out in April 2003 on a medium speed MaK
M25 test engine. It was powered by MDO and was tested as an
ISO 3046 ship engine.

It should be noted that the gas emissions were measured in
compliance with the ISO 8178 standard, thus making it possible
to weigh the results according to specific test cycles.

Kilo Watt (kW) 1,980 1,481

D2 Cycle weighing
factors

2 | Measured parameters

Caterpillar has measured several parameters:

* Power (kW and %)

* Speed (rpm)

e Specific fuel oil consumption - SFOC (g/kWh)
* Temperatures (°C)

* NO« (ppm and g/kWh)

* CO (ppm)

* CO: (%)

e Particulate matter (PM)
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Raw data analysis

Analysis of raw data provided by Caterpillar Research &

Development Laboratory* already makes it possible to establish
that XBEE Enzyme Fuel Technology pays for itself within only
15 hours of operation, whereas it significantly reduces toxic gas

emissions.
Excerpts:
Kilo Watt (kW) 1,980 1,481
SFOC -0.11 -0.22 -0.53 -0.10 -2.68 -1.38
-2.68 -5.95 -7.07 -5.01 -9.36 -4.44

When calculating a regular average, we observe that the specific
fuel oil consumption reduced by -0.87%, while CO. emissions
decreased by -5.96%, NOx emissions by -14.40%, and
particulate matter by -30.77%.

*QOriginal data provided by MaK Motoren GmbH are available in annexes. ‘ 5



Weighed data analysis

Given the fact that the data have been measured in compliance
with the ISO 8178 standard, we can apply weighing factors that
allow us to refine our analysis:

Weighed according to D2 cycle -1.16%

Weighed according to D2 cycle -6.99%

Weighed according to D2 cycle -14.15%

Weighed according to D2 cycle -27.97%




Conclusions

Based on these measures, carried out by the MaK - Caterpillar

test laboratory in Germany, we can confirm that XBEE Enzyme
Duration Fuel Technology acts instantly in the fuel. Beyond the well-
known cleaning effect of our enzymes, we can see that they
reduce the specific fuel consumption of a clean engine, thus

making it possible to pay for itself in just a few hours of
15 hours treatment.

Therefore, Malte Rautenstrach and his management, in view of
the excellent results, decided to publish a letter of
recommendation:

SFOC
“The evaluation proved considerable improvements at all

measuring points (see the testing records) which was a very
positive surprise for us.

[...]

We believe that using this fuel additive with diesel engines, the
operating characteristics of the engines will be improved
considerably. Due to the reduction of emissions, there will be a
Co. positive effect for the environment too.

Therefore, we may recommend that our customers could use this
fuel additive.”

XBEE Enzyme Fuel Technology is
global partner with Green Marine
environmental program and allows

S shipowners to improve the

Y

‘ ’ performance of their ships on at least
three key indicators!

GREEN
MARINE

PARTNER
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Annexes

Original database

6M25 Motor MAK-Dieseltest Leistung auf Propeller gefahren
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German original letter
of recommendation

GA"EHP“.I-AR® Caterpillar Motoren GmbH & Co. KG

Verteiler:

Fa.Visto

z.Hd Herrn Frey
Mallaustralte 61
68219 Mannheim

lhr Zeichen Unsere Zeichen Telefon-Durchwahl 24157 Kiel
Rts +49 (0) 431 3995-3793 19.5.03
Fax 3995-5793
oder 3995-2246
E-mail rautenstrauch_malte @CAT.com

Motorenpriifstandstest mit Xbee
Sehr geehrter Herr Frey, sehr geehrter Herr Filler !

Die Motorenentwicklung und Versuchsabteilung von MaK/Caterpillar wurden von Ihnen gebeten
den Kraftstoffzusatz Xbee auf seine Wirkungsweise bei Dieselverbrennungsmotoren hin zu priifen.

Diesen Versuch haben wir im April 2003 abgeschlossen und sind zu folgendem Ergebnis gekom-
men:

Der Versuchsmotor, ein Mittelschnellldufer der Baureihe M25, wurde auf alle flir den Betrieb rele-
vanten Daten zuerst ohne und anschliefend — die gleichen Messpunkte- mit ihrem Zusatz Xbee
getestet.

Die Testauswertung ergab erhebliche Verbesserungen in sdmtlichen Messpunkten (siehe Messpro-
tokoll), worliber wir sehr positiv Uberrascht waren.

Aufgrund der starken RuRpartikelreduzierung (bis zu 40%) vermuten wir, daf} sich die Kohlenstoff-
ablagerungen durch den Zusatz stark reduzieren und die Wartungsintervalle dadurch verléangern
kénnten.

Durch das Beimischen |Ihres Produktes in den Kraftstoff konnte wahrend des Betriebes am Motor
keine Beschadigung festgestellt werden.

Caterpillar Motoren GmbH & Co. K6 Telefon: +49 (0) 431 3995-01 Komplementérin:

Falckensteiner StraBe 2, 24159 Kiel Telefax: +49 (0) 431 3995-2193 Caterpillar Motoren Verwaltungs-GmbH
Postfach, 24157 Kiel http://www.mak-global.com Sitz der Gesellschaft: Kiel

Sitz der Gesellschaft: Kiel Handelsregister: Amtsgericht Kiel HRB 4621
Handelsregister;: Amtsgericht Kiel HRA 3735 Geschéftsfiihrer: Jan E. Grundtman, Vorsitzender

Oswald Schéffel, Paul Wroblewski
00.58/01.03




German original letter
of recommendation

Caterpillar Motoren GmbH & Co. KG

& 2 =
Von unserer Seite aus bestehen keinerlei Bedenken Xbee bei all unseren Motoren einzusetzen und
erteilen hiermit eine Freigabe.
Wir sind der Meinung, daf sich durch den Einsatz dieses Kraftstoffzusatzes bei Dieselmotoren das
Motorverhalten wesentlich verbessert und des weiteren durch die erzielten Emissionsreduzierungen

zur Umweltentlastung beigetragen wird.

Wir kénnen unseren Kunden empfehlen, diesen Kraftstoffzusatz einzusetzen.

Mit freundlichem Gruf}

L /%Wﬁ\«

00.17/08.00




English original letter
of recommendation

BATEHPILI-AB® Caterpillar Motoren GmbH & Co. KG

Verteiler:

Visto Mannheim
Att. Mr. Frey
Mallaustrasse 61
68219 Mannheim
Germany

Your Reference Our Reference Telephone 24157 Kiel
Rts Direct dialling
+49 (0) 431 3995-3793 19.5.03
Fax 3995-5793 or 3995-2246
E-mail Rautenstrauch_malte@CAT.com

Test Bench Results with Xbee
Dear Mr. Frey, dear Mr. Filler!

The department of motor development and testing of MakK/Caterpillar has been requested
by your company to test the fuel additive Xbee for its efficacy with diesel combustion
engines.

We have concluded this test in April 2003 with these results:

The test engine, a medium speed type M25, has been tested for all relevant operating data
and at the same measuring points firstly without and thereafter with your additive Xbee.

The evaluation proved considerable improvements at all measuring points (see the testing
records) which was a very positive surprise for us.

We suppose that any deposits of carbons will be considerably reduced using this additive
and that the intervals of maintenance could be extended due to the reduction of the
guantity of soot particles (up to 40%) within the exhaust gas.

Caterpiilar Motoren GmbH & Co. KG Phone: +49 {0} 431 3985-01 General Partner:

Falckensteiner Stralie 2, 24159 Kiel Telefax: +49 (0) 431 3995-2193 Caterpillar Motoren Verwaltungs-GmbH

P. 0. Box, 24157 Kiel http:/fwww.mak-global.com Registered Seat: Kiel

Registered Seat: Kiel Register of Companies: Local Court of Kiel HRB 4621

Register of Companies: Local Court of Kiel HRA 3735 Management Board: Jan E. Grundtman, Chairman
Oswald Schiffel, Paul Wroblewski

00.58/01.03




English original letter
of recommendation

Caterpillar Motoren GmbH & Co. KG

We could not state any damages at the engine having mixed this additive with the diesel
fuel.

For our part we do not see any problem for the use of Xbee with all of our engines and we
herewith issue a general release for its use.

We believe that using this fuel additive with diesel engines the operating characteristics of
the engines will be improved considerably. Due to the reduction of emissions there will be a
positive effect for the environment too.

Therefore we may recommend that our customers could use this fuel additive.

With kind regards

Lg/]%ﬁ./ Wi
Jo il

00.17/08.00




XBEE

ENZYME FUEL TECHNOLOGY

8, am Wapp
3841 Schifflange
Luxembourg

customerservice@xbee.com

+352 691 668900

DISCLAIMER:

This document contains proprietary,
business-confidential and/or privileged
material and may be protected by copyright
law. If you are not the intended recipient of
this document, be aware that any use,
review, retransmission, distribution,
reproduction or any action taken in reliance
upon this document is strictly prohibited. If
you received this in error, please contact the
sender and delete the material from all
computers.

www.XBEE.com
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