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2  

Observation of Single Rising Bubble in Reduced Pressure Vessel  

Simulating Steel Secondary Refining 

 
KUMAGAI Takehiko        

 
Abstract  The expansion and shape change behaviors of a single rising bubble in a reduced 
pressure vessel were observed. The main results obtained are as follows: ) The aspect ratio, h/w, 
of a single rising bubble under reduced pressure is almost the same as that under atmospheric 
pressure. However, the width of the rising bubble expanded to 1.4 times, which is larger than the 
calculated expansion ratio. This may be explained by the change of the bubble shape while rising.    
2) The observed single bubble shapes were ellipsoidal, spherical-cap, and breakup of 
spherical-cap. The upward velocity of the bubble increases with the initial volume of the bubble. 
The upward velocity also increases as the bubble rises.  
 
Keywords: Vacuum refining, Expansion of bubble, Single rising bubble, Cold model 
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Fig. 1 Experimental apparatus. 
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Fig. 16 Comparison of bubble rising velocity for initial  
volume of 0.5cm3, 1.0 cm3, 2.0 cm3 (1.3 Pa, 
10cSt). 
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Fig. 17 Comparison of bubble rising velocity for initial  
volume of 0.05cm3, 1.0 cm3, 5.0 cm3 (1.3 Pa,  
10cSt). 

 
 

 

Fig. 18 Shape regimes and observed bubbles in this study  
(c.f. R. Clift et.al: Bubbles, Drops and Particles,  
(1978), p.27). 
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