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Abstract: Reducing of emissions from burning fossil fuels in marine power systems is a goal by virtue of 
which we use different methods. The paper presents numerical calculation of the combustion of the marine 
fuel RMF 25 executed by a program designed by using MathCAD mathematical interpreter. I was interested 
in the concentrations of CO, NOx, SO2 and CO2 while decreasing the combustion temperature to its 
emulsification with various percentages of water. 
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1. DETERMINATION OF GRAVIMETRIC 
PARTICIPATIONS OF EMULSIFIED FUEL 
Depending on the amount of water which is 
contained in the water-fuel emulsion [Wf] [kg 
water/kg comb] ,the gravimetric participations of 
the fuel is determined by: 
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Where:  
- Ci, Hi, Oi, Si, Ni, Wi, are the gravimetric 
participations of the no emulsified fuel [%]. 
2.SIMULATION OF EMULSIFIED FUEL 
COMBUSTION USING SOFTWARE PROGRAM 
Using the above equations, we determined the 
gravimetric participations for marine fuel RMF 25 
in order to achieve special diagrams for pure and 
emulsified fuels in a proportion of 5%, 10%, 20%. 
The values obtained are listed in the Table 1.  

Table 1. Gravimetric Participations for RMF 25, 
simple and emulsified fuels 

 

Ele
me
nt 

FUEL 

No 
emul
sified 

5 [%]  
water 

10 [%]  
water 

15 [%]  
water 

20 [%]  
water 

C 0,86 0,819 0,782 0,784 0,688 

H 0,1 0,095 0,091 0,087 0,08 

S 0,02 0,025 0,024 0,023 0,021 

O 0,00 0,004 0,004 0,004 0,0041 

N 0,00 0,009 0,009 0,008 0,0008 

H 0,00 0,043 0,1 0,15 0,2 

A 0,00 0,003 0,003 0,003 0,0061 

 

The calculation of the RMF 25 fuel was carried out 
using a program designed by using MathCAD 
mathematical interpreter. I was interested in 
enthalpy values for different fuel gas 
temperatures.  

Figure 1. Diagram of the RMF 25 simple (___)and 
emulsified fuels  with 5 [%]  (___), 10 [%] (___), 
20 [%] (___)water. 

 

In order to get the most relevant overview we 
overlay the four combustion diagrams It(λ,t), for the 
pure and emulsified fuels, noting a decrease of 
the enthalpy values of the combustion gas of fuels 
emulsified, while reducing the theoretical 
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combustion temperature. This is highlighted in the 
diagram in Figure 1 and 2. 
The calculation of simple and emulsified fuel 
combustion continued to determine the theoretical 
combustion temperature and the combustion 
products, interested in the concentrations of CO, 
NOx, SO2 and CO2. 
I used the program ARDCOMB for determining, 
(Logiciel de calcul d`emission de combustion) that 
can calculate the absolute concentrations of the 
waste gases according to the classical theoretical 
patern. 
The gravimetric participations for simple and 
emulsified fuels are shown in Table 1. The values 
given in this table define the RMF 25 fuel oil 
(according to the OIL TERMINAL laboratory). 

Figure 2. The variation plan of the combustion gas 
enthalpy for the RMF 25 simple and emulsified 
fuels with 5 [%] (___), 10 [%] (___), 20 [%] (___) 
water 
 

 

 
Conclusion 
Thus, there may be a slight decrease in the concentrations of CO, NOx, SO2 and CO2 while decreasing the 
combustion temperature that decreases in proportion to the amount of water in the emulsion, but not with 
significant amounts. The gas levels and the RMS 25 fuel combustion temperatures are shown in Table 2. 
 As we see the use of fuels emulsified with water may be a method for reducing the pollutant produced by 
burning fossil fuels in marine energy systems. This involves making an installation for producing fuel water 
emulsion prior to their long lasting low value, so welcome as emulsions obtained in different ways time and 
temperature dependent site.  
Water emulsion fuel production can be achieved mechanically or ultrasonically in less expensive installation, 
shortly before use. Such a method can be a solution to reduce the emissions of ships not mounting 
possibilities SCR. 
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