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Abstract: An experimental study is performed to investigate the vortex flow of mixed convection in
three-dimensional horizontal rectangular channels filled with high viscous fluid. The particle image
thermometry(PIT) with thermo-sensitive liquid crystal tracers is used for visualizing and analysis. This
method allows simultaneous measurement of velocity and temperature fields. Quantitative data of
temperature and velocity are obtained by applying the color-image processing to a visualized image, and
neural network is applied to the color-to-temperature calibration. In this study, the fluid used is silicon
0il(Pr=909), the aspect ratio(channel width to heigh) is 4 and Reynolds number ranges from 0 to 6.4 X
102 From the present study, we can visualize the quantitative temperature and velocity field of mixed
convective flow in three-dimensional horizontal rectangular channels simultaneously, and it is found that
the mixed convective vortex flow can be classified into three flow patterns which affected by Reynolds

number.

Key Words : Vortex flow, Mixed convection, PIT(Particle Image Thermometry), TLC(Thermo-sensitive
Liquid Crystal), Neural network, 3-D Rectangular channel, High viscous fluid
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Fig. 2 Experimental results at AR=4, Re=0 and Y=0.5
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Fig. 3 Experimental results at AR=4, Re=2x107

and Y=0.5
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