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Abstract For multiple-phase flow measurement. digital in-line holography has the advantages of three-dimensional

(3D)and non-contact. It has been found to be a powerful tool in 3D diagnostics of particle field. A study on large and
small particles in gas-solids flow field using a digital holographic system is presented. Firstly, the numerical

simulation is conducted to study the precision influence of small particles measurement when large particle is existed

holographic measurement system, the particle fields are tested. It is found that the particles in the measurement
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in the flow field, and the capability of holography measurement on small particles. Secondly, the recorded particle

hologram is numerically reconstructed by using wavelet transform algorithm. The size and spatial distribution of
particles are obtained based on identification and 3D location of particles. In the experiments, by using digital in-line

holography; gas-solids flow; particle sizing; special location
090.1995; 200.4740; 100.2960
— .

volume are successfully reconstructed. and the measurement results of particle size distribution agree with the actual
=]

parameter. This indicates the feasibility that digital in-line holography is used to measure particle sizing and 3D
position with different particle sizes and concentration distribution in multiple-phase flow.
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Fig. 1 Schematic of digital holographic recording
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Fig. 2 Simulation model of particle field
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Table 1 Simulation parameters of particle field with different particle sizes

Parameters Values
Wavelength 532 nm
Resolution 1024 pixel X 1024 pixel
Pixel size 0.45 pym
X=1460 pm
Sample space Y =460 pm

Z=0~500 pm

Refractive index 1.5
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Fig. 3 Simulated result of the small particles (5 pm) with different distances of large particles (40 pm)
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Table 2 Simulated result of large particles and the surrounding small particles

) Model a Model b Model ¢
Diameter /pm
R, E, E. R, E, E. R, E, E.
8 1 0.027 0.059 0. 83 0.083 0. 140 0.71 0. 106 0.143
20 1 0.015 0.098 0. 83 0.083 0. 140 0.71 0. 164 0. 147
40 1 0.013 0. 385 0. 83 0.083 0. 140 0.71 0.189 0.133
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Fig. 4 Simulation model of particle field
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Table 3 Simulation parameters of the small particles

Parameters Values
Wavelength 532 nm
Resolution 1024 pixel X 1024 pixel
Pixel size 6.45 pm
X=6.6 mm
Sample space Y=6.6 mm
Z=8~12 cm
Refractive index 1.5
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Fig. 8 Experimental setup of digital in-line holographic system
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Fig. 9 Laser holography measurement test
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Table 4 Mass ratio of different size particles

Sample Mass ratio

Sample 1 Ratio of 3000 mesh:400 mesh is 1:0
Sample 2 Ratio of 3000 mesh:400 mesh is 0:1
Sample 3 Ratio of 3000 mesh:400 mesh is 1:1
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Fig. 10 Recorded and reconstructed hologram of gas-solids field. (a) Hologram of particle field; (b) background

deducted hologram of particle field; (c¢) reconstructed hologram of particle field; (d) reconstructed

back ground deducted hologram of particle field
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