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Recently, the technique of Enhanced Geothermal System (EGS) has been employed to unlock thermal energy extraction 
from low permeability reservoirs. The key idea is to increase hydraulic connectivity between a pair of injection and 
production wells, in order to allow an economic flow rate (e.g. Desert-Peak geothermal field test, Nevada [1]). By 
pressurizing cold water into deep earth (1000~3000m beneath the ground), generation of new tensile (mode I) cracks as 
well as reactivation of pre-existing shear (mode II) fractures are achieved, which provides sufficient heat exchange 
surface area to extract energy from the hot environment. Being initially hot, the rock adjacent to the injection outlet is 
then subject to cooling-reheating cycles. Thermal shrinkage or expansion of the rock contributes to degradation of the 
medium and hence enhances crack propagation. A schematic of this process is shown in Figure 1. Meanwhile, increase in 
intrinsic permeability is achieved via acid injection (usually a mixture of HCl and HF), which dissolves filling mineral 
fines between grains. The effects of acids on mechanical properties of tensile fractures have been modelled [2] and tested 
[3], while the re-activation of shear fractures under thermal and chemical loads could be treated as an analogy to a 
transient slip of chemically active faults [4].   
 
  

 
Figure 1. schematic of the stimulation process between a pair of geothermal wells. 
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