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Real-time CBM bubble detection device based on optical probe

LI Rui,XIONG Jie
( Electronics & Information School ,Yangize University , Jingzhou 434023, China)

Abstract : According to the current problem that bubble detection device commonly used in CBM well cannot meet the requirements for

real—time detection,a down hole real—time detection device for CBM bubble is designed based on optical probe to solve this problem. The

core processing component of this device is microprocessor STM32. As the refractive index of light in the air and liquor are different, this

device can generate high level or low level signals representing different mediums, then calculate relevant parameters of gas bubble from

CBM. This device overcomes shortcomings of conventional bubble detection devices. In terms of both target pertinence and speed of detec-

tion, it meets requirements of real—time detection of gas bubbles in CBM wells,and can be used to fully understand characteristics of fluid

parameters variation and gas—liquid two—phase in reservoir and wellbore. The simulation test results of detection device show that detection

device has fast response speed and high calculation accuracy,and can meet the engineering requirements of actual project.
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Fig. 1 Optical probe working principle
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Fig.2  Structure diagram of optical probe sensor
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Fig. 3 Detection device schematic
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Fig. 4 Measurement of bubble velocity theory work waveform
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Fig. 5 Real-time detection and simulation device of

CBM bubble morphology in underground mine
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Fig. 6 Experimental results curve of single optical probe
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Fig. 7 Experimental results curve of dual optical probe
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Table 1 Test datas comparision between optical probe and standard bubble parameter acquisition device
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0.159 4.192 0.161 3.932 1.24 6.61
0.229 33.538 0.234 35.265 2.14 4.90
0.261 113.831 0.267 119.138 2.25 4.45
0.273 268.358 0.278 256.366 1.80 4.68
0.294 523.526 0.299 497.898 1.67 5.15
0.283 905.932 0.286 936.995 1.05 3.32
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