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Abstract

The performance of geothermal fractured reservoirs is significantly influenced by the interplay of thermal, hydraulic, mechanical, and chemical
(THMC) processes. This study synthesizes insights from recent advancements in the modeling and analysis of these coupled processes.
Utilizing a three-dimensional coupled model, we explore the deformation behaviors of fractured geothermal systems and their impact on heat
recovery efficiency. The impact of fracture geometry, injection rate, and rock matrix permeability on heat transport is analyzed using a fully
coupled finite element model that considers non-isothermal flow through the rock matrix and fractures subjected to mechanical deformation.
The resulting temperature field is observed for different scenarios, considering a doublet system where cold fluid is injected into an injection
well and hot fluid is extracted from a production well. The study reveals that with a greater density of fractures, there is enhanced heat transfer
from the matrix due to increased interaction between fractures and the matrix, leading to a more efficient thermal sweep. This phenomenon is
more pronounced when the ratio of fracture to matrix permeability is lower. As matrix permeability rises, the influence of fractures on the
formation of the cold plume becomes less noticeable. Several physical processes, including thermal, hydraulic, and mechanical processes,
influence heat transport in fractured rock. We have shown that decreasing the matrix temperature by injecting cold fluid through fractures
causes volumetric contraction of the surrounding matrix, which in turn increases the aperture in the fractures, reducing the efficiency of heat
recovery. This highlights the interplay between the fracture network geometry and the transient response of the fractures to cold injection. Our
analysis underscores the necessity of integrating coupled processes in the design and optimization of geothermal energy systems to maximize
their performance and sustainability.



