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Abstract 246356

This study aims to develop the measurement techniques for liquid-gas bubbly flows.
Two experiments are set up in order to investigate the effects of two phase gas-liquid flow
patterns on the reflected ultrasonic wave characteristics and the effect of speed and
acceleration of air bubble motion on the laser-diode system’s output signals. In the first
experiment, Wire mesh tomography technique is employed as the calibrator for 45° inclined
ultrasonic transducer in wall-peak bubbly flow, core-peak bubbly flow, and flat-profile bubbly
flow. The results show that the reflected patterns of ultrasonic waves are varied for different
flow patterns that imply the feasibility of use of the ultrasonic wave technique as the
measuring device for examining characteristics of two phase gas-liquid flows. In the second
experiment, the velocity and acceleration of semi-spherical air bubble model motion are
calibrated with laser-diode system and video camera. The radius of curvature of the bubble
model is varied as 3.25, 4.75, 7.5, 8.25 and 11 mm. The constant velocity is created in the
range of 0.3-1 m/s using DC motor driven setup, and the laser-diode system'’s output signal
is obtained. The results show that the relationship between Normalized voltage and Time
fraction are the same for all bubble models and velocities. In addition, the decrement of the
Normalized voltage first occurs rapidly along the increment of Time fraction, and becomes
more slowly at the end. In addition, the relationship between Normalized voltage and
Normalized time indicates that the decrement of the Normalized voltage for smaller bubble
is slower than that of larger bubble. All results are agreed well with the static calibration in
previous study. After that, the spring and translating cart setup is used to create the
acceleration motion of the bubble models as well as the signal of laser-diode system is
examined in the range of acceleration between 10-20 m/s2. From our experiments, it shows
that the acceleration must be high enough in order to extinguish the effects of accelerated
motion from the constant speed motion, and the results show that the Normalized voltage
decrement slightly retards along the increment of Time fraction for the accelerated motion.
At the end, the laser-diode system is employed to examine the signals from real bubbly
flows. It shows the feasibility of use of the laser-diode system for examining whether the
bubble motion is a constant speed or acceleration motion.
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