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A liquid-solid dynamic coupling modelof ultrasound
enhanced coalbed gas desorption and flow

YIJun"? JIANG Yong-dong®, XUAN Xue-fu’, LUO Yun', ZHANG Yu’

(1. Chongqing University of Science & Technology, Chongging 401331, China; 2. Key Laboratory of Exploitation of Southwest Resources & Environmental
Disaster Control Engineering, Ministry of Education, Chongging University, Chongqing 400044, China)

Abstract: Using the adsorption equation of coalbed gas desorption, the heat energy equation and the stress equation of coal
framework when taking ultrasound into consideration, a liquid-solid dynamic coupling numerical modeling of ultrasound enhanced
coalbed gas desorption and flow including stress, temperature and pressure fields is presented; the desorbing-diffusing- flowing
mechanism of methane on coal beds by numerical simulating is discussed. The results show that the ultrasound field enhances
temperature of the system of coal and gas, increases porosity and penetratability, depresses stress of coalbed. Moreover, ultrasound
attenuation forms vibrating and heating; the spread distance of vibrating equal to ultrasound attenuating, another, the bound of
ultrasound heating effecting the deep distance in coalbed.
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Fig.1 Estimated methane penetrability versus time and
radius under ultrasound field
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Fig.2 Estimated methane penetrability, porosity versu
radius with or without ultrasound field
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Fig.3 Estimated methane pressure and temperature versus
radius under ultrasound field
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