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"Simultaneous Velocity and Temperature Measurement of

Thermo-Fluid Flows by Using Particle Imaging Technique
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Abstract

521, 2-Frame PTV (23}si glx}2
%1 2]), Hele-Shaw Cell (Hele-Shaw

A quantitative flow visualization technique was developed to measure velocity and temperature
ficlds simultaneously in a two-dimensional cross section of thermo-fluid flows. Thermochromic
liquid crystal (TLC) particles are used as temperature sensor and velocity tracers. Illuminating a
thermo-fluid flow with a thin sheet of white light, the reflected colors from the TLC particles in
the flow were captured simultaneously by two CCD cameras; a 3-chip CCD color camera for
temperature field measurement and a black and white CCD camera for velocity field measure-
ment. Variations of temperature field were measured by using a HSI true color image processing
system and TLC solution. The relationship between the hue values of TLC color image and real
temperature was obtained and this calibration curve was used to measure the true temperature
under the same camera and illumination condition. The velocity field was obtained by using a
2-frame PTV technique using the concept of match-probability to track true velocity vectors from
two consecutive image frames. These two techniques were applied at the same time to the
unsteady thermal-fluid flow in a Hele-Shaw cell to measure the temperature and velocity field

simultaneously and some results are discussed.
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