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Analysis of Three-Dimensional Natural Convection Using
a Holographic Interferometric Tomography

Dong-Sik Shim, Soo-Man Lee, Bo-Seon Kang, Dong-Jin Cha and Won-Jong Joo
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Abstract

Three-dimensional natural convection from a discrete flush-mounted circular heat source on the
bottom of a cubic enclosure was studied by using a holographic interferometric tomography. The heat
source was located at the off-center of the bottom plate so that three-dimensional temperature field can
be achieved. A set of multidirectional holographic interferogram was recorded by employing a
double-reference beam, double-exposure holographic technique in order to eventually reconstruct the
temperature fields. The recorded interferometric data appear good emough to be further processed to
extract optical pathlength data from them and finally reconstruct the temperature fields. A complete
analysis of the temperature ficlds including the field reconstructions and comparison with thermocoupie
measurements is underway and will be reported shortly.
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1.Mirror

2.Variable Beamsplitter
3.Microscope Objective
4.Pin—hole
5.Collimating Lens
6.Holographic Plate
7.0bjective Beam
8.Reference Beam

9.Test Section

10.He—Ne Laser

Fig. 1 Schematic diagram of the holographic
interferometery recording system
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Fig. 2 Schematic diagram of the test section
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Fig. 3 Schematic diagram of the experimental
apparatus
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Table 1 Thermocouple measurement results

Fluid Temperature (°C)

45 w (0.07H) | 27 m (04H) | 47 s (0.69H)
174 175 177
174 175 175
173 17.3 17.3
173 173 176
172 17.2 172
178 174 173
168 16.9 168
16.7 \ 168 | 167 |
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