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Development of quantitative visualization method of temperature and velocity
field in micro scale applicable to all working fluids

Ishii, Keiko
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This study aims to establish a technique for accurately measuring the
temperature and velocity fields of fluids within energy equipment. It developed a method using
high-brightness temperature-sensitive micro-particles for simultaneous 3D temperature and velocity
measurements. Initially, bi-color fluorescent particles were synthesized for use in transient and
multiphase fields, leveraging changes in emission spectrum intensity with temperature changes. Last
year, the potential for simultaneous measurements in transient fields was demonstrated using RGB
cameras to capture emission intensity distributions. This year"s results confirmed a temperature
sensitivity of 1% per 1° C, with necessary calibrations performed based on location. This research
is applicable to the analysis of opaque fluids and complex flows and is expected to be broadly
useful in engineering fields.
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