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Evaluation of Local Bubble Parameter Measurement Performance of Single
Sensor Optical Fiber Probe
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ABSTRACT

Bubble parameters such as the void fraction, bubble velocity, and bubble diameter are important for an accurate prediction
of bubble behaviors in two-phase flow. In recent decades, a number of researchers have developed a single optical fiber sensor
probe to measure the local bubble parameters and verified its performance in a velocity range up to 1.5 m/s. However, further
validation of a single fiber sensor probe over a wider range of flow conditions is necessary to achieve its general applicability.
In this study, the performance of a single sensor probe was evaluated through air-water experiments. Also, its measurement
performance was compared with that of a 2-sensor optical fiber sensor probe. From the test, it was found that the velocity
measurement error of a single fiber optical sensor probe was about 4.8% in the velocity range from 0.2 m/s to 4 m/s. In
addition to this, it was confirmed that the single optical fiber sensor is able to measure the bubble diameter within the 26.2%

€rror range.
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Fig. 1 (a) Typical bubble signal obtained from single
sensor probe and (b) its 2nd derivative
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Fig. 15 Measured bubble diameter(Ds;) based on
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chord length distribution
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