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Development of a Holographic Interferometric Tomography System
and Its Application to Three-Dimensional Natural Convection

Soo-Man Lee, Min-Gu Kang, Dong-Jin Cha, Won-Jong Joo, and Bo-seon Kang,
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Abstract

In this study, a practical holographic interferometric tomography system, which is instantaneous and
non-contact for measuring three dimensional flow field, was developed The system consists of
holographic recording/reconstruction system, fringe analysis code and computational tomography code
and it is developed with GUI environment for general users. The developed system was applied to
three-dimensional natural convection from a discrete flush-mounted circular heat source on the bottom
of a cubic enclosure. 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 multi-directional holographic

interferograms  was recorded by employing a doublereference beam, double-exposure holographic
technique. Optical pathlength data were extracted from the recorded interferometric data and finally
three dimensional temperature field inside the cube was reconstructed.
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1.Mirror

2. Yariable Beamsplitter
3.Microscope Oblective
4.Pin-hole
5.Caollimating Lens

6 Holographic Plate

7.Objective Beam
§.Reference Beam

9.Test Section

10.Diffuser

11.He-Ne Laser

Fig. 1 Schematic diagram of the holographic
interferometry recording system

M

718 Frheh We Hy Yge 129 ded
(waveplate) & o] &3to] F9s7 st 4 7]&
7 EAFE 40 W&o dIEAE AEFo] 10
m? BEE AHEsle wolz7)F AAE ¥ AA
o] 10 am?l A=E Fastd HalFo] FHYHA
sholch Abgbgkel] ofs) Abstee Wo] A AF
FHste] Aol ¥z, TE 3 YEH
F 2005 olFe 7IEFH DU, ZEA MY
H97b lEdn BE A9 2aed VIEdT
Ade FAEAI Haivl HEE s xskol o
AH AHHL Fig. 20, AA 2F J
AFEs= Figo 39 vebgdch A4
¥ vige]] S g Yol 9la npE
AgH AA7 449y FHRTE %
st 33 Adulw g4
AL ASAA (702702682 mr)o] ™, s H
2= ) ) S L
305 me] MCE AF&dla, AW F4 5
Ty olmEE AgEAY AN Wew
RE7) wE pElwe Wi fEE ket
F2z ddstd ALY WI,E AFHe=
TFslA stoleh Ea Y] AEL 10 molw, A
72 Z¥o] 50 Wel #FEEAY s|HE AlEsl9

Mo <o 18 dlo

rl

nd
A

TR T L A

A
o HEHe] 2Es X xdr|e HY 247
E olgste], 2EE dAshl fAsg e, A
W FF F o 15 Fol AAHH A Al =
2ot AY dE =2 & 2dde £ s



2003

Cold Copper Plate

Flexiglass Side Wall

N
1
I Heater (D=10mmJ

T )'_0 o
68.2mm /35rn_m_____ p g Insulated Bottom
e / /
-
/ ,Z‘T’,Smm TOmm
/4— 70mm —7/

X

Fig. 2 Schematic diagram of the test section
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Fig. 3 Schematic diagram of the experimental

apparatus
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Fig. 4 Schematic diagram of the reconstruction

system
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Fig. 5 Structure of HIT program and its flow chart
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Fig. 6 Viewing angles and thermocouple

positions
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Fig. 7 Photographs of multidirectional fringe
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Fig. 10 Computational tomography window
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(c) 0.5H
Fig. 11 Predicted temperature distribution
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