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Acoustic Emission Indoor Simulation of Fluid—solid Two Phase Flow

Test

LIU Gang, CHEN Chao, HAN Jinliang

School of Petroleum Engineering, Petroleum University, Qingdao 266580, Shandong Province, China

Abstract The existing solid particle detection methods for the liquid—solid flow suffer from various degrees of defects. For this reason,

the acoustic emission detection device for the liquid—solid two—phase flow is proposed and developed, and the indoor evaluation tests are

carried out. Using the software developed by us, the information of sand concentration and size is extracted from tests under laboratory

conditions. The results show that the power spectrum amplitude of the sand acoustic emission increases with the sand mass content under

a fixed sand size, but decreases with the increase of the sand size under a fixed sand concentration.
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Fig. 1 Acoustic emission system
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Fig. 2 Acoustic emission test system for

liquid—solid two phase flow
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Fig. 3 Signal processing software interface
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Fig. 4 Comparison of power spectra display
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Table 1 Power spectrum amplitude of different
sand sizes and concentrations

ki 20 H 40 H 60 H 80 H 100 H
0.2% 0.0085  0.0150  0.0290 0.0480 0.0630
0.4% 0.0205  0.0290  0.0460 0.0760 0.0970
0.6% 0.0355 0.0470  0.0700 0.0980 0.1220
0.8% 0.0545 0.0740  0.0970 0.1250 0.1450
1.0% 0.0775  0.1020  0.1230 0.1580 0.1750
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Table 2 Time—domain peak frequency of
different sand sizes
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Fig. 5 Power spectrum amplitude changes with the
increase of sand concentration
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Fig. 6 Time-domain peak frequency changes with the
decrease of sand size
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Table 3 Error statistics of randomly selected sand

WBRRLEE/H  SEBRUREE/% WAk Hz TR IR (E/W

HHERE/H TFEWRE%  REANRZE % WA R E %

30 0.75 1.186 0.056 30.633 0.728 2.113 2.933
50 0.85 1.554 0.089 50.801 0.826 1.603 2.823
70 0.28 2.042 0.049 71.181 0.293 1.688 4.642
90 0.64 2.709 0.113 92275 0.624 2.528 2.500
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