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Tble 1- Chemical parametrs of fuels 

 
Kinematic viscosity 

(m2/s) 
Dynamic viscosity 

(kg/ms) 
Density 
(kg/m3) 

Surface tension 
(kg/s2) 

Diesel (25 °C) 2.7315×10-6 0.0022601 828.75 0.026195 

Mazut (80 °C) 56×10-6 0.05 936.31 0.027 

Mazut (90 °C) 33.405×10-6 0.03 930.745 0.0263 

Mazut (100 °C) 10.81×10-6 0.01 925.21 0.0255 
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Table 2- Measured characteristics uncertainty percentage 

Parameter Uncertainty percentage 

Mass flow rate (gr/s) 3.045 

 Angle (degree) 1.3 

Breakup length (mm) 4.52 

Mean diameter (μm) 4.8 

Temerature (℃) 0.2 

Pressure (bar) 1.25 
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Figure 1- Fuel testing equipment 
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Figure 2- Control volume of cone-shaped spray 
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Figure 3- The changes of droplet size distribution for water 
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Figure 4- The velocity distribution changes for water 

C8  4- �**K��& L���� ���� �&�� ��*� MF  
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T=25 °C , DIESEL 

   
∆P = 1 bar ∆P = 3 bar ∆P = 5 bar 

   
∆P = 10 bar ∆P = 15 bar ∆P = 20 bar 

Figure 5- Diesel spray behavior 
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Figure 6- Mazut spray behavior 
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Figure 7- Processing of image to obtain breakup length and angle by ImageJ software 
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Figure 8- Processing of image to obtain SMD by ImageJ software 

 C8 8- ��� U�&	�+�� 4�% V����&�!& ImageJ ?� ��WE�1**A�  SMD  

  

  
Figure 9- The rate of mass flow (a- in terms of pressure difference (bar), b-in terms of temperature (°C)  
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Table 3- The measured mass flow rate  
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Table 3- The measured spray cone angle  

 Diesel (25 °C) Mazut (100 °C) Mazut (90 °C) Mazut (80 °C) 

 

∆
P

=
1

 b
ar 

∆
P

=
3

 b
ar 

∆
P

=
5

 b
ar 

∆
P

=
1
0

 b
ar 

∆
P

=
1
5

 b
ar 

∆
P

=
2
0

 b
ar 

∆
P

=
5

 b
ar 

∆
P

=
1
0

 b
ar 

∆
P

=
1
5

 b
ar 

∆
P

=
2
0

 b
ar 

∆
P

=
5

 b
ar 

∆
P

=
1
0

 b
ar 

∆
P

=
1
5

 b
ar 

∆
P

=
2
0

 b
ar 

∆
P

=
5

 b
ar 

∆
P

=
1
0

 b
ar 

∆
P

=
1
5

 b
ar 

∆
P

=
2
0

 b
ar 

� (degree) 

(Experimental) 

7
5
 

7
8
 

8
0
 

8
3
 

8
5
 

8
6
 

7
5
 

7
8
 

7
9
 

8
0
 

7
4
 

7
7
 

7
8
 

8
0
 

3
0
 

5
0
 

6
0
 

7
0
 



� ����� p�$4 *�,�. 7$=�",`. 

48 

  
Figure 10- Spray cone angle changes (a- in terms of pressure difference (bar), b-in terms of temperature (°C)  
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Figure 11- Breakup length chenges (a- in terms of pressure difference (bar), b-in terms of temperature (°C)  
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Table 5- Percentage error of experimental and theoretical breakup length 
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Figure 12- Sature mean diameter changes (a- in terms of pressure difference (bar), b-in terms of temperature (°C) 
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Table 6- Percentage error of experimental and theoretical mean diameter  

 Diesel (25 °C) Mazut (100 °C) Mazut (90 °C) Mazut (80 °C) 
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Figure 13- The changes in Ohnesorge number in terms of Reynolds number for Mazut fuel 
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Figure 14- The changes in liquid Weber number in terms of Reynolds number for Mazut fuel 
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Figure 15- The changes in liquid weber number and Ohnesorge number in terms of Reynolds number for diesel fuel 
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Figure 16- The changes in droplet size distribution 
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Figure 17- The changes in droplet velocity distribution 
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In this research, an attempt has been made to use experimental and numerical methods to measure the 
powdering parameters of a heavy non-Newtonian oil fuel called Mazut and a light petroleum fuel called diesel, 
as well as to investigate the spray behavior of these fuels. Very powerful imaging equipment was used to record 
the spray images of the fuels and the data were extracted by analyzing the images. Finally, the method of 
maximum entropy was used for numerical analysis of the distribution function of fuels spray. From a pressure 
difference of 15 bar onwards, the mass flow rate of the fuel remains almost constant (between 1.6 and 1.8 g/s). 
The angle of the Mazut fuel spray cone initially increases, and after the flow approaches full atomization (at 
temperatures above 90 ° and pressures above 15 bar), it reaches approximately a constant value of 80° (the 
diesel spray cone angle also reaches an almost constant value of 85°). The breakup length and droplets diameter 
also decrease with increasing fuel temperature and pressure, and with the full development of the flow, they 
tend to almost zero. The diameter size distribution of droplets becomes smoother and more uniform by 
increasing the viscosity of the fluid. Also, the velocity distribution of droplets becomes smoother and more 
uniform by decreasing the viscosity of the fluid. 
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