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Development of a Double Sensor Optical Fiber Probe Method
for the Measurement of Local Droplet Parameters in Annular Mist Flow
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ABSTRACT

The liquid droplet which appears in the annular mist flow plays an important role in the interfacial heat and mass transfer
processes under the two-phase flow because of its large surface area per unit volume. However, research is difficult by the
limited number of instrument that can measure droplet parameters. In the present study, a double sensor optical fiber probe
technique (2S-OFP) was developed for the measurement of local droplet parameters under annular mist flow. The optimal
geometric design of the 2S-OFP for the droplet parameters was obtained by the Monte Carlo simulation, and the measurement
performance of the sensor was quantified through two benchmark experiments conducted in an air-water annular mist flow. In
the first benchmark experiment for dispersed droplet flow, the droplet velocity measured by the 2S-OFP showed a maximum
error of +10% compared to the LDV measured value. In the second benchmark experiment for the droplet flow appearing in
the vicinity of liquid film, a new method was developed to discriminate the droplets from the liquid interface wave and liquid
ligament by 2S-OFP. In this case, the error range of the measured droplet velocity measured by 2S-OFP was between -20%

and 35% of the visualization technique.
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Fig. 14 The shape of liquid interface in the vicinity of liquid
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