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Mixed Convection between Inclined Parallel Plates with different
Temperatures
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Abstract © Experiments are performed to study the mixed convection flow and heat transfer in an inclined
parallel plates with the upper part cooled and the lower part heated uniformly. The Reynolds number ranges
from 4.0x107 to 6.2><10'2, the angle of inclination, B, from 0 to 45 degree from the horizontal line, and Pr of
the high viscosity fluid iz 909. In this paper, the PIV{(Particle image velocimetry)} with TLC({Thermo-sensitive
liquid crystal) tracers iz used for visualizing and analysis. This method allows simultaneous measurement of
velocity and temperature field at a given instant of time. Quantitative data of the temperature and wvelocity are
obtained by applying the color-image processing to a visnalized image, and neural network is applied to the
color-to-temperature calibration. This paper describes the methods, and presents the quantitative visualization of
mixed convection. From this study, it is found that the flow pattern can be classified into three pattems which

are affected by Reynolds number and the angle of inclination.
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Diagram of cross correlation method
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Fig. 3 Neural network structure
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Fig. 5 The velocity vectors for various angle
inclination at Re=4.0x10", Ra=8.57x10:
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Fig. 6 The temperature patterns for various angle
of inclination at Rc=4.0><10'3, Ra=8.57x10":
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Fig. 8 The temperature patterns for various angle
of inclination at Re=2.3x107, Ra=8.57x10":
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Fig. 10 The velocity vectors for various Reynolds
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