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Summary

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

Context
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1  |  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.

2  |  Measured parameters

Caterpillar has measured several parameters:
● Power (kW and %)
● Speed (rpm)
● Specific fuel oil consumption - SFOC (g/kWh)
● Temperatures (°C)
● NOx (ppm and g/kWh)
● CO (ppm)
● CO2 (%)
● Particulate matter (PM)

Data
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ISO 8178 Test cycles

Power 100% 75% 50% 35% 25% 10%

Kilo Watt (kW) 1,980 1,481 990 698 495 198

RPM 750 681 595 529 476 357

D2 Cycle weighing 
factors 0.05 0.25 0.30 - 0.30 0.10

E3 Cycle weighing 
factors 0.20 0.50 0.15 - 0.15 -



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:

When calculating a regular average, we observe that the specific 
fuel oil consumption reduced by -0.87%, while CO2 emissions 
decreased by -5.96%, NOx emissions by -14.40%, and 
particulate matter by -30.77%.

*Original data provided by MaK Motoren GmbH are available in annexes.

Raw data analysis
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MaK 6M25 test engine

Power 100% 75% 50% 35% 25% 10%

Kilo Watt (kW) 1,980 1,481 990 698 495 198

RPM 750 681 595 529 476 357

SFOC -0.11 -0.22 -0.53 -0.10 -2.68 -1.38

NOx -15.09 -13.85 -16.00 -11.16 -10.98 -18.32

CO2 -2.68 -5.95 -7.07 -5.01 -9.36 -4.44

PM -38.89 -30.77 -20.00 -40.00 -33.33 -23.33



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 data analysis
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Specific fuel oil consumption

Flat average -0.87%

Weighed according to D2 cycle -1.16%

Weighed according to E3 cycle -0.61%

CO2 emissions

Flat average -5.96%

Weighed according to D2 cycle -6.99%

Weighed according to E3 cycle -5.98%

NOx emissions

Flat average -14.40%

Weighed according to D2 cycle -14.15%

Weighed according to E3 cycle -13.99%

Emissions of particulate matter

Flat average -30.77%

Weighed according to D2 cycle -27.97%

Weighed according to E3 cycle -31.16%



Based on these measures, carried out by the MaK - Caterpillar 
test laboratory in Germany, we can confirm that XBEE Enzyme 
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 
treatment.

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

“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 
positive effect for the environment too.

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

Conclusions

15 hours

Duration

-0.9%

SFOC

-5.9%

CO2
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XBEE Enzyme Fuel Technology is 
global partner with Green Marine 
environmental program and allows 
shipowners to improve the 
performance of their ships on at least 
three key indicators!



Annexes

Original database
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German original letter 
of recommendation
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German original letter 
of recommendation
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English original letter 
of recommendation
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English original letter 
of recommendation
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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.
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