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A Void Fraction Measurement Technique by Single Camera and Its Application
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Abstract

A measurement technique for void fraction has been proposed using a time-resolved two-phase PIV
system and the bubble dynamics has been investigated in gas-liquid two-phase flows. For the three-
dimensional evaluation of the bubble information, both the images from the front and side views are
simultaneously recorded into a high speed CCD camera by reflecting the side view image on a 45° oriented
mirror to be juxtaposed with the front view image. Then, a stereo-matching technique is applied to calculate
the void fraction, bubble size and shape. To obtain the rising bubble velocities, the 2-frame PTV method was
adopted. The present technique is applied to freely rising bubby flows in stagnant liquid. The results show that
the increase of bubble flow rate gives rise to the increase of bubble size and rising velocity at first. If it goes
over a certain level, the rising velocity becomes constant and the horizontal velocity grows bigger instead due
to the obstruction of other bubbles.
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Fig. 1 A schematic of the experimental facilities
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Fig. 5 Bubble stereco-matching technique: (a) front
image, (b) side image
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Fig. 6 Bubble separation technique. (a) front image (b)
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Fig. 7 Bubble separation technique. (a) front image (b)
side image
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Fig. 8 Bubble areas calculated from the original images
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