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Abstract: An analytical thermo-hydraulic-mechanical coupled model was built in this study to investigate the heat extraction
process from dry-hot rock reservoirs. It is assumed that the rock matrix is impermeable with heat conduction only, while water
flow is confined within a discrete fracture network (DFN) , in which both heat conduction and convection need to be consid-
ered. The coupled model was solved via a Laplace transform method, and the viscosity of water and the aperture of the frac-
tures were considered as a function of temperature and pressure. The distribution of pressure and temperature in the complex
fracture network system was calculated, and the results were verified in comparison with the TOUGH2 numerical solution.
The influences of different factors were analyzed during the heat extraction. The calculation results show that the viscosity of
water in the fractures increases gradually during cold water injection, and its flow rate at the outlet decreases initially, and
then tends to be stable as in the case with a constant water viscosity. The fracture aperture also increases gradually during
cold water injection, and the flow rate of water increases rapidly. When the injection rate increases linearly, the temperature
of the produced water decreases gradually. Therefore it is necessary to consider the influence of water flow rate on its outlet
temperature in order to increase the heat extraction rate and efficiency from dry hot rock reservoirs.
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Fig.3 Schematic diagram for a multi-stage fracture

network between injection wells and production wells
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