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Measurement of a Single Coal Particle in an Acoustic Levitation
Field by Digital Holography
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Abstract The phenomena of a single coal particle in an acoustic levitation field both cold and hot state are
investigated by digital holography. Particle size and three-dimensional location of the same coal particle both cold and
hot state are obtained using wavelet transformation for the reconstruction of holograms recorded by charge coupled
device (CCD). The key point is to analyze the phenomenon of volatile release and particle breakage of coal particle
irradiated by CO. laser. Results show that the volatile separates out only in the vertical direction. especially in sharp
corners. And the pieces after being broken apart differed in both dimensions and position, particularly distance in z
axis. The combustion rate of heated particle is computed through particle size change over time. In addition, the z
position change over time of heated particle is presented. The experimental results indicate that digital holography is

a feasible tool for the measurement of flaming coal particles in acoustic levitation field. It is proved to be a powerful
method for researching the combustion characteristics of coal particle.
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Fig. 1 Calculation model of incident wave field of

acoustic levitation
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Fig. 2 Schematic of laser digital holographic recording
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Fig. 3 Sketch (a) and picture (b) of experimental setup of digital holography diagnostics system used for single

coal particle measurement in an acoustic levitation device
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Fig. 4 Holographic and reconstructed images of single lignite particle. (a) Holographic recording images;

(b) holographic reconstruction images
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Fig. 5 Holographic and reconstructed images of different lignite particles
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Fig. 6 Holographic recording and reconstruction images of particle crushing when burning. (a) Holographic image; (b)

reconstruction image of ¥ =103 mm; (c) reconstruction image of ¥ =114 mm; (d) reconstruction image of =

240 mm; (e) reconstruction image of =262 mm

i 3 4 B AR 2 ] CCD J& 220 s — Bt ], 3k
A5 1] — UKL AN [] I 220 19 42 5,30 3¢ 18T AH AR 7 K 1 22
[E1) 4y s[5 5] s C ROV 7 A 08 T 4 40 18] B e ]
6] B 2 160 ms. 16 B 7 I ] A8 iy JokE 1 A1 2.,
Xof JE At PR AT A Ak . JF ] Matlab 72 5 52 BOR

3300
3200+

-=-particle 1
e particle 2

P 7 JBURLAR 58 IR A2 B I 8] 9 722 1

Fig. 7 Particle size change over time when combustion
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