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Development of New Instrumentation Technique Using Optical Probe
for Microscopic Measurements of Two-Phase Flow Characteristics
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The flow regimes of HFC or HCFC fluids used in air-conditioners and refrigerators are single phase flow and gas-liquid
two-phase flow. Understanding the two-phase flow characteristics of such fluids is necessary in order to estimate the
performance and increasing the reliability of such equipment. Microscopic measurements are required to investigate the two
-phase flow characteristics of such fluids, because the bubbles are very small due to the low surface tension of the fluids.
There are a lot of procedures available for investigating the two-phase flow characteristics. We adopted a method using
an optical probe. The reason for this choice was that the optical probe has the capability of catching small bubbles. We also
adopted the so-called slice method to calculate the void fraction from the void signals obtained by the probe. There are
several papers which discuss the slice level. However, we couldn’t find any paper which indicated a slice level which could
be used for HFC or HCFC two-phase flows. This paper presents the results of HFC and HCFC two-phase flow tests
verifying a new instrumentation technique using an optical probe. It was concluded that the accuracy of the microscopic
measurements were 5 % for the void fraction and less than 8.5% for the interfacial velocity in HFC and HCFC two-phase

flows.
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