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Summary
Commissioned by XMILE Europe B.V., SGS Nederland BV, Environmental Services, executed emission measurements 
on the propulsion engine of the MS Catharina.

XMILE Europe B.V. wants to reduce the emission of engines. The product of XMILE is an additive in the fuel. The Ms 
Catharina is using the product of XMILE since January 2013 after the base line measurement were performed.

Purpose of the measurements
The purpose of the measurements is to get information about the emissions of the engine during the use of the 
XMILE product in the fuel. Therefore a base line measurement is executed 16 January 2013. On August 27th 2014 
the measurements are repeated with the additive of XMILE in the fuel.

A summary of the results of the emission measurements is given in the table below. The measurements are per-
formed with the cycle E3 at different loads.

Table 0.1 Summary Pollutant Discharge Test Results 

Engine

Manufacturer MAK

Type 6Mu451 AK

Number 24652

Location MS Catharina

Cycle E3: 882 kW @ 375 rpm

Emissions Measured base With XMILE additive

NOx relative emisson              (g/kWh) 17.7 16.7

CO2 relative emisson              (g/kWh) 641 599

Weighted relative emission  (g/kWh) 0,38 0,04
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1 Introduction

Commissioned by XMILE Europe B.V., SGS Nederland BV, Environmental Services, executed emission measurements 
on the propulsion engine of the MS Catharina.

XMILE Europe B.V. wants to reduce the emission of engines. The product of XMILE is an additive in the fuel. The Ms 
Catharina is using the product of XMILE since January 2013 after the base line measurement.

Purpose of the measurements

The purpose of the measurements is to get information about the emissions of the engine during the use of the 
XMILE product in the fuel. Therefore a base line measurement is executed 16 January 2013. On August 27th 2014 
the measurements are repeated to with the additive of XMILE in the fuel.

A short description of the supplier and the engine details are included in chapter 2. Chapter 3 describes the measu-
ring equipment and measurement methods. The measurement program is given in chapter 4. The results of the 
measurements are presented in chapter 5. In chapter 6 the conclusion is given. The report concludes with a calcula-
tion of the degree of error for the measurements in chapter 7.

2 Measurement object details

This chapter contains a short description of the site of the measurement location.

2.1 XMILE

XMILE is a fuel additive which unique characteristics are discovered by more and more companies and consumers. 
XMILE can be summarized as an advanced enzyme-based biological solution for increasing fuel efficiency and 
reliability. In fact, by adding XMILE the fuel quality improves so combustion is better and more complete.

By this:
• Lower fuel consumption
• Reduced emissions
• Improved engine performance
• Cleaner engine, less maintenance

These effects as a result of using XMILE have a positive effect on reducing costs and improve environmental 
performance.
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Table 2.1 Engine data 

Components Engine

Manufacturer MAK

Type 6Mu451 AK

Serial number 24652

Emission class CCNR

Number of cilinders 6

Line / V Line

Charging Turbo

Intercooler Yes

Rated power    kW 882

Rated speed     rpm 375

Year of construction 1972

Cycle(s) E3

Table 3.1 Measurement equipment 

Component Analyzer Identification Measuring principle Standard

Component Analyzer Identification Measuring principle Standard

Oxygen Testo 350 Maritime SGS 13-276 Chemical cell- Carbon dioxide

Carbon dioxide Testo 350 Maritime SGS 13-276 Infrared -

Carbon monoxide Testo 350 Maritime SGS 13-276 Chemical cell- Nitrogen oxides

Nitrogen oxides Testo 350 Maritime SGS 13-276 Chemical cell- Particulate Matters

Particulate Matters Dilution Method SGS 11-033 Dilution method ISO 8178

Table 2.2 General Information 

Principal representative(s) M. Overbeeke

SGS Technician(s) J. Kleverwal
J.F. van Middelkoop

Test Location MS Catharina

2.2 Engine details

In table 2.1, the information of the engine is given

3 Description of measuring equipment and measurement methods

This chapter describes the measuring equipment and the measurement methods.

3.1 Measuring equipment

The following measuring equipment was used for the measurements.
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3.2 Measurement methods

The following paragraphs describe the measurement methods. The measurements are performed using the proce-
dures of the MARPOL 73/78 test cycle E3.

3.2.1 Gaseous flue gas components
The flue gas of the diesel engine was continuously sampled in the outlet. After filtration of the flue gas the

sample flow is lead to a “testo 350-MARITIME portable flue gas analyzer “.The concentrations of O2, CO2, CO and NOx 
in the filtered and dried flue gas sample flow was analyzed.

3.2.2 Determination of particulate matter
First measurement.

A partial flue gas stream flow is taking out of the exhaust gas flow with a sample probe. The exhaust gas

flow is going through a mixture housing with dry cool air. Before the flue gas/air mixture is reaching the glass fibre 
filter the exhaust gas temperature is below 54 degrees Celsius.

Because of this dilution method the existing condensable particles are catched inventially on the filter. The filter will 
be weighed at standard conditions before and after the measuring.

3.2.3 Determination of the flue gas temperature
The flue gas temperature was determined using a calibrated type K thermocouple and recording unit.

3.3 Suitability of the measurement plane

The measurement points for the emission measurements are located in a horizontal duct. The measurement points 
are located at a height of 1.5 meters. Before and after the measurement location more than 5 times the diameter of 
straight duct exists. The sample port has a 1 inch and a half inch opening with ball valves.

4 Measurement Program and deviation from the standard

4.1 Measurement Program

The measurement objective is to determine the effect of XMILE fuel additive on the emissions of the engine. In order 
to determine this effect SGS is asked to determine the emission characteristics of the engine on the MS Catharina 
before and after adding XMILE fuel additive. The test procedure of a test cycle E3 as defined in the MARPOL 73/78 is 
used to determine the emission characteristics.

The MARPOL states that for an E3 cycle the program below should be done:

Table 4.1 Test cycles type E3 

Propeller-law heavy-duty engines for ship propulsion without limitation of length

Speed 100% 91% 80% 68%

Power 100% 75% 50% 25%

Weighting factor 0.20 0.50 0.15 0.15
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4.2 Deviation from the standard

The emission measurements are done in compliance with the test procedure described in the MARPOL 73/78. The 
emissions measurements are done using a TESTO 350 maritime. According to Germanischer Lloyd (GL) the systems 
complies with the regulations MEPC 103(49) MARPOL Annex VI and he NOx technical code.

The PM measurements on August 27, 2014 are performed indicatively. The measurement principle differs from the 
one that is stated in the standard to be used. Therefore the results are not included.

Fuel flow measurement is not present on the MS Catharina. Data sheets of the engine are used for the fuel use of 
this test.

5 Results

In this chapter the summary of the measurements are given.

5.1 Emission characteristics

In this paragraph the results of the E3 cycle measurements with and without fuel treatment are presented.

Table 5.1 Summary results without fuel treatment 

Engine

Manufacturer MAK

Type 6Mu451 AK

Number 24652

Location MS Catharina

Cycle E3: 882 kW @ 375 rpm

Emissions Measured Demand Comply

NOx relative emisson                            (g/kWh) 17.7 10.8 No

CO relative emisson                               (g/kWh) 0.6 3.5 Yes

Particle relative emission                     (g/kWh) 0.38 0.2 No

Table 5.2 Summary results with fuel treatment

Engine

Manufacturer MAK

Type 6Mu451 AK

Number 24652

Location MS Catharina

Cycle E3: 882 kW @ 375 rpm

Emissions Measured Demand Comply

NOx relative emisson                            (g/kWh) 16.7 10.8 No

CO relative emisson                               (g/kWh) 0.9 3.5 Yes
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5.2 Emission results

The results are summarised in table 5.3.

The PM measurements on August 27, 2014 are performed indicatively. The measurement principle differs from the 
one that is stated in the standard to be used. Therefore the results are not included

  Table 5.3 Summary of measurements

Component Without fuel
treatment

January 16, 2013
(g/kWh)

With fuel
treatment

August 27, 2014
(g/kWh)

Delta
(%)

NOx
100%
75%
50%
25%

16.8
17.8
18.9
17.9

15.1
16.9
18.6
18.2

- 10
- 5
- 2
2

PM
100%
75%
50%
25%

0.56
0.29
0.38
0.49

CO
100%
75%
50%
25%

0.80
0.52
0.47
0.67

0.97
1.00
0.40
0.40

21
92

- 15
- 40

CO2
100%
75%
50%
25%

626
630
645
663

573
589
606
628

-9
-7
-6
-6

Table 6.1 Summary of measurements

Component Without fuel
treatment

January 16, 2013
(g/kWh)

With fuel
treatment

August 27, 2014
(g/kWh)

Delta
(%)

Emissions
NOx                (g/kWh)
CO                (g/kWh)
PM                (g/kWh)
CO2               (g/kWh)

                  17.7
                    0.6
                   0.38
               641

 
                  16.7
                    0.9
                 
               599

                      -6                   
                     50                 
          
                     -7  

6 Conclusion

The results of the measurements are summarized in the following table.

Conclusion
The results of the emission measurements show that the MAK 6Mu451 AK engine with number 24652 has a decre-
ase of 1 g/kWH NOx emission, the CO reduction is increasing with the fuel additive and the CO2 has a decrease of 
7%.

As the PM is not measured with the official dilution set during the measurements on August 27, 2014, the results 
cannot be given.


