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Abstract 299466

Two-phase flow is important phenomena in various industries. The knowledge of
its flow characteristics is crucial for designing, operating, and improving two-phase liquid
equipments to enhance their efficiency. This study aims to develop two measurement
techniques for air-liquid flow, and they are Wire Mesh Tomography (WMT) and laser-
diode based system.

The principle of WMT is measuring electrical conductivity of flow that is different
for liquid and gas between a pair of crossing wires. In this study, the computer
programming based on DELPHI is developed to calculate local void fraction, bubble size
and bubble diameter. After that, the quantities taken from WMT are verified with those
taken from photographing technique. It is found that the accuracy of cross-sectional
void fraction in the range less than 9% is within £20%, the accuracy of bubble velocity
in the range of 250-350 mm/s is within £10%, and the accdracy of bubble size in the
range of 2-8 mm is within £20%.

Laser-diode based system is operated based on the principle that light refracts at
contact surface between two mediums that have different refractive indices, and an
amount of voltage induced in a diode circuit varies with an amount of laser falling on a
photodiode. This study aims to calibrate the system for measuring a curvature of single
air bubble rising in liquid. Various sizes of air bubble model are developed from
Polydimethylsiloxane (PDMS) polymer which technique is new in this research field.
From the calibration, it is found that the distance which voltage dropped to zero was
varied with the radius of curvature of bubble, and the smaller radius of curvature has
longer distance. When the voltage is normalized with that when the laser beam is above
the bubble and the distance is normalized with that voltage drops to zero, the
normalized relationship for all experimented bubble sizes becomes similar. Thus, if the
laser-diode based system is employed to measure a constant speed bubble, the
normalized relationship between voltage and time will be similar as well. In addition, the
real employment of this laser-diode based system for the real bubbly flow is also tried,
and the results of radius of curvature and bubble speed are compared with those taken
from photographing technique. However, the results are not agreed and have large
deviation. This might happen due to the experiment is not well controlled and the
bubbles may rise up with high acceleration.



