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The Turbulent Modification of Bubbly Pipe Flow 
(Extraction of microscopic turbulent structure by time-series high time resolution PIV) 
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Table 1. Experimental conditions 
Pipe diameter 2R 44 [mm] 
Bulk velocity (single phase)  Vs,b 196[mm/s] 
Pipe Reynolds number  Re2R 9700 
Void fraction� � � � � � � � � �  α         0.5% 
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Fig.1 Schematic of measurement system.�  Fig.2 Local void fraction. 
 
 
 
 
 
 
 

 
 

Fig.3 Mean and fluctuation velocities 

 
 
 
 
 
 
 
 
 

Fig.4 Reynolds Stress          Fig.5 Instantaneous uz’ur’ (Single Phase) 

 
 
 
 
 
 
 
 
 
 
 
 

Fig.6 Instantaneous uz’ur’  (Large Bubbles)   Fig.7 Instantaneous dissipation  

(Large Bubbles) 
 
 
 
 
 
 
 
 

Fig.7 Energy Budget 
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