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tubes visible from the fifth to seventh columns. Figure  5 
shows the BOP (diameter at the tip < 50 mm) and electrical 
resistivity void sensor. The single-tip electrical resistivity 
void sensors detect the difference in conductivities of the 
gas phase and liquid phase and are used only for measuring 
the void fraction,(3) whereas the BOP detects the difference 
in refractive indices of the gas phase and liquid phase and 

is used for measuring both the void fraction and the gas-
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was also reported in the experiment conducted by the 
CEA.(1)

The images of two-phase flow running through a bundle 
of horizontal tubes are presented in Fig. 8. The images were 
taken with a system pressure of 0.6  MPaabs, superficial 
velocity in the liquid phase (  jL) of 1.6 m/s, and superficial 

velocity in the gas phase ( jG) of 1.6, 4.8 and 7.8  m/s 
(quality: 0.04, 0.11 and 0.16). These still images were 
captured from the video recorded by a camcorder at a frame 
rate of 30 fps and a shutter speed of 1/1 000 s.

In these images, numerous microscopic rising bubbles 
were observed. Although detailed behavior of the bubbles 
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flux model and drift velocity can be obtained by least 
squares straight-line approximation. The relational equation 
(1) applied in the drift flux model is as follows:

Vi = C0 (  jG + jL ) + VGj .............................................. (1)
wherein:
Vi		 : Gas-liquid interface velocity
C0	 : Distribution function
 jG	 : Superficial velocity in the gas phase
 jL		 : Superficial velocity in the liquid phase
VGj	: Drift velocity

In addition, as a reference for comparison, the result based 


