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The simulation model of CBM extraction system is constructed with 

COMSOL Multiphysics®. And this model is based on a coupled 

model, which consist of two simulation models, which are CBM 

extraction pipeline system and gas drainage borehole simulation 

model. 

The model used pipe flow module in COMSOL Multiphysics® V5.1. 

The extraction borehole mouth is set as inlet boundary, and 

extraction pump station is set as outlet boundary. And all the 

assumption follow the assumption in pipe flow module.

The result of gas drainage borehole model is shown as Fig 3-6.  

From 1 day, after extracting gas, to 3 days, the maximum gas 

pressure of coal bed decreased from 0.28 to 0.24MPa. Gas 

content decreased from 9.3 to 8.6m3/t. 
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Fig 2. gas drainage borehole modelFig 1. CBM pipeline system model
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The assumptions of simulation model include ideal gas 

assumption, isotropic permeability assumption, isotropic body 

assumption and there is no leakage in borehole. The Darcy’s law 

interface is used in the simulation model. The boundary conditions 

of the simulation model include mass source and boundary 

pressure of wall of borehole.

Boundary Conditions: 
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Model 1. CBM pipeline system model

Model 2. Gas drainage borehole model
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Result

Fig 3. 1 day later, Pressure Fig 4. 1 day later, Gas Content

Fig 5. 3 days later, Pressure Fig 6. 3 days later, Gas Content

The result of CBM pipeline system model is shown as Fig 7-10.  

Fig 7. pressure distribution Fig 8. volume flow rate distribution

Fig 9. mass flow rate distribution Fig 10. velocity distribution

Assumption: 

Conclusion

The assumption of gas drainage comply with 

Zhou’s theory. Where X is gas content, α is a 

coefficient to represent permeability.

The assumption of gas drainage is proved to be correct, because 

result of gas drainage borehole model is in line with reality. And 

we found that the resistance of extraction system is mainly the 

body force of gas from bottom hole to wellhead force (gravity).
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