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Hele-Shaw Convection Cell Using

Holographic Interferometry and PIV Technique

Seok Kim - Sang-Joon Lee

Abstract

Variations of temperature and velocity fields in a Hele—Shaw Convection Cell (HSC) were

measured using a holographic interferometry and

PIV technique with varying Rayleigh number.

Experimental results show a steady flow pattern at tow Rayleigh numbers and a time-
dependent periodic flow at high Rayleigh numbers. Two different measurement methods of
holographic interferometry, double—exposure method and real-time method, were employed
to measure the temperature field variations of HSC convective flow. In the double—exposure
method, unwanted waves can be eliminated and reconstruction images are clear, but
transient flow structure cannot be observed clearly. On the other hand, transient flow can be
observed and reconstructed well using the real-time method. PIV results show that flow inside
the HSC is periodic and the oscillating state is well matched with the temperature field results.
The holographic interferometry and PIV techniques employed in this study are useful for
analyzing the unsteady convective therma! fluid flows. ’
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Fig. 1 Schematic diagram of holographic inter-
ferometer and experimental set-up
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Fig. 2 Isothermal contours reconstructed using
double—exposure method and center—
line patterns ((a): AT=1°C, (b): AT=3°C,
(c): AT=5°C, (d): AT=10°C)
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