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As the most effective method for mining deep geothermal resources, the enhanced geothermal system (EGS)
has become a hot topic in the recent geothermal researches. To extract heat storage in the Hot Dry Rock,
hydraulic fracturing technology is used to form artificial flow aperture. Subsequently, the geothermal energy
is extracted through heat carrying fluid cycle. The mining process includes porous flow, heat exchange and
deformation of rock, which is a typical thermal-hydraulic-mechanical (THM) three field coupling problem.
Recently, some scholars have carried out a preliminary numerical simulation study on the multi-field cou-
pling in EGS [1-5]. However, there are still two main shortcomings. First, the simulation of fractured rock
mass is mostly based on continuum hypothesis, which is only suitable for rock with relatively high porosity.
This method shows large error for EGS system dominated by several fractures. Second, the research on heat
flow coupling is not enough, which is the most basic and important aspect in EGS. Especially, the study of
heat transfer process and heat recovery efficiency under thermal-fluid coupling is not yet thorough. There-
fore, based on the embedded discrete fracture model (EDFM), the THM coupling model of the actual fractured
rock mass is established. Two energy equations are used to describe the heat transfer process in the matrix
and fracture respectively. Finite volume method (FVM) is applied to discrete energy equation, two point flux
approximation (TPFA) method for porous flow equation and finite element method (FEM) for solid skeleton
deformation equation.

All variables are solved simultaneously through the Newton-Raphson iterative method, the calculation of the
Jacobian matrix uses automatic differentiation algorithm. The influence of reservoir heterogeneity, anisotropy,
injection rate, injection pressure and well spacing on the exploitation temperature of EGS system is emphati-
cally analyzed.

References

[1]. Cao W, Huang W, Jiang F. A novel thermal-hydraulic-mechanical model for the enhanced geothermal
system heat extraction[]J]. International Journal of Heat & Mass Transfer, 2016, 100:661-671.

[2]. Cheng W L, Wang C L, Nian Y L, et al. Analysis of influencing factors of heat extraction from enhanced
geothermal systems considering water losses[]]. Energy, 2016, 115:274-288.

[3]. XuC,Dowd P A, Tian ZF. A simplified coupled hydro-thermal model for enhanced geothermal systems[]J].
Applied Energy, 2015, 140:135-145.

[4]. Ghassemi A, Zhou X. A three-dimensional thermo-poroelastic model for fracture response to injec-
tion/extraction in enhanced geothermal systems[]J]. Geothermics, 2011, 40(1):39-49.

[5]. Shaik A R, Rahman S S, Tran N H, et al. Numerical simulation of Fluid-Rock coupling heat transfer in
naturally fractured geothermal system[]J]. Applied Thermal Engineering, 2011, 31(10):1600-1606.



Acceptance of Terms and Conditions

Click here to agree

Primary author: Mr LI Tingyu (School of Chemical Engineering and Technology, Xi'an Jiaotong University,
Xi'an 710049, China)

Co-authors: Prof. YU, Bo (School of Mechanical Engineering, Beijing Institute of Petrochemical Technology,
Beijing 102617, China); Prof. SUN, Dongliang (School of Mechanical Engineering, Beijing Institute of Petrochemical
Technology, Beijing 102617, China); Mr HAN, Dongxu (School of Mechanical Engineering, Beijing Institute of
Petrochemical Technology, Beijing 102617, China); Prof. YANG, Fusheng (School of Chemical Engineering and
Technology, Xi'an Jiaotong University, Xi'an 710049, China); Prof. WEI, Jinjia (School of Chemical Engineering
and Technology, Xi'an Jiaotong University, Xi’an 710049, China)

Presenter: Mr LI Tingyu (School of Chemical Engineering and Technology, Xi'an Jiaotong University, Xi'an
710049, China)

Session Classification: Parallel 9-H

Track Classification: MS 2.02: Modeling and simulation of subsurface flow at various scales



