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Reconstruction of temperature field around horizontal
cylinder based on double-exposure holography

ZHU Jinrong"?*, DAI Jinmei®, YAO Yucheng”, CHENG Chunfu’
(1. School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China; 2. School of
Science, Hubei University of Technology, Wuhan 430068, China)

Abstract: Double-exposure holography is widely adopted in temperature field visualization because of the output of
infinite fringes which directly present the wavefront distortion. When the wall temperature of the natural convection
horizontal cylinder in 25Smm diameter and 350mm length dropped from 72°C to 22°C , the simple interferometric fringes were
obtained using the double-exposure holography to study temperature field. Stripe displacements at different angels were
extracted by fringe center method. Peak values and valley values of R channel of interferogram were corresponding to the
centers of bright and dark fringes. Distributions of fringe orders were achieved and temperature field was inversed. The
maximum of relative error of wall temperature between inversion values and thermocouple measurement values was 0. 059.

The results show that the data of double-exposure holography is feasible and reliable. The study is helpful for simple and

fast inversion of temperature field.
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Fig. 1 System of double-exposure holography
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Fig.2 Holographic interferograms at 4 wall temperatures
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Fig. 3  Distributions of R, fringe centers and stripe displacements at 90°and

180°
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Fig.4 Stripe displacement at 4 wall temperatures
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Fig.5 Temperature fields at 4 wall temperatures
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