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A Study on the Quantitative Visualization of Rayleigh-Bernard
Convection Using Thermochromic Liquid Crystal
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Abstract

Quantitative data of the temperature and velocity were obtained simultaneously by
using liquid crystal tracer. PIV(Particle Image Velocimety) based on a grey-level
cross—correlation method was used for visualizing and analysis of the flow field. The
temperature gradient was obtained by applying the color-image processing to a
visualized image., and a neural-network algorithm was applied to the color-to-
temperature calibration. This simultaneous measurement was applied to the Rayleigh-
Bernard convection. This paper describes the method, and presents the quantitative
visualization of Rayleigh-Bernard convection and the effect of aspect ratio and viscosity.
Also. the experimental results were compared with the numerical results.
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Fig. 8 Experimental result at H/L=3/14, AT=3T
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