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Fragmentation of water-coal fuel droplets in the air flow 
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 1.      
[32, 33] 

Table 1.  Main characteristics of coal-water fuel (CWF) 
components [32, 33] 
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b

Gcwf
Gair

a b 
. 1.    (a)         (b): 1 –  -

  Mindray BeneFusion SP3; 2 –  ; 3 –  80 2 3; 4 – -
  5; 5 –   ; 6 –  ; 7 –  -

 Evercam 1000-32 ; 8 –   (  X, Y –    ) 
Fig. 1.  Experimental bench (a) and the scheme of CWF droplet motion in the nozzle apparatus (b): 1 – Mindray BeneFusion 

SP3 infusion syringe pump; 2 – light source, 3 – ADM80I2U3 electric motor; 4 – VC5 centrifugal fan; 5 – holder with sy-
ringe; 6 – personal computer; 7 – Evercam 1000-32M high-speed camera; 8 – Vitoshinsky nozzle 
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. 2.        (a)   (b–j).    / : 

a – 0/100; b –10/90; c – 20/80; d – 30/70; e – 40/60; f – 50/50; j – 55/45 
Fig. 2.  Typical frames of dispersion of water droplets (a) and coal-water slurry (b–j). Ratio in the coal/water system: a – 

0/100; b –10/90; c – 20/80; d – 30/70; e – 40/60; f – 50/50; j – 55/45 

 2.         
Table 2.  Chronology of characteristic points of a droplet fragmentation  



. 3.      
     

Fig. 3.  Commutative diagram of typical shapes of CWF 
droplets in the air flow 

. 4.     (Vg –  1)    (Vdr –  2–7)  
,       ,    ( )   

: 1 – ; 2 –   ( =0); 3 –   ( =10); 4 –   ( =20); 5 –   ( =30); 
6 –   ( =40); 7 –   ( =50); 8 –   ( =55) 

Fig. 4.  Dependence of velocity of air (Vg – dependence 1) and liquid droplets (Vdr – dependences 2–7) on the distance traveled 
along the nozzle path to the moment of fragmentation, at different concentration ( ) of coal in suspension: 1 – air; 2 – 
water droplet ( =0); 3 – CWF droplet ( =10); 4 – CWF droplet ( =20); 5 – CWF droplet ( =30); 6 – CWF droplet 
( =40); 7 – CWF droplet ( =50); 8 – CWF droplet ( =55) 
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 / )        
Fig. 5.  Dependence of the critical Weber number and relative velocity of the droplet   (where   – veloci-

ties of air and droplet in the zone of its destruction;  – air velocity at the nozzle inlet;  m/s) on coal component 
concentration in the fuel droplet 
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. 6.     ( )         (b), 

  [24, 27, 40] 
Fig. 6.  Schematic diagram of the experimental setup (a) and typical shots of the CWF single droplet fragmenation (b) given in 

[24, 27, 40] 

a

b
. 7.     (  –   [23])      

   (b –  , . 2) 
Fig. 7.  Results of numerical simulation (a – given in [23]) and typical frames of CWF single droplet fragmentation (b – ob-

tained experimentally, Fig. 2) 
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