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Development of temperature and velocity measurement method for low temperature
flow and its application to the measurement of turbulent heat flux
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We evaluated the luminescence properties of organic and inorganic

fluorescent materials at low temperatures and found ten substances, six inorganic phosphors and four
metal complexes, whose luminescence intensity was more than twice as strong for temperature changes
from 0° C to -190° C. For some metal complex molecules, the luminescence intensity changed by -5%
/° C on average, indicating a strong temperature dependence of both luminescence intensity and
lifetime. Transient temperature measurements were performed using these materials when a
heat-transfer surface at temperatures of -60° C -40° C was pulse-currently heated. Temperature
measurement accuracy of + 1.29° C was obtained for metal complexes, and + 1.73° C for inorganic
phosphors. Particles containing metal complexes were prepared, and simultaneous temperature-velocity
measurements of low-temperature liquid flow at -30° C were also successfully performed.
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