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Abstract ; This paper seeks to improve the permeability and pressure relief effect of the coal seam with
low permeability and high stress, and address the poor penetration effect between hydraulic fracture and
natural fracture network produced by hydraulic fracturing. Based on the advantages of low viscosity and
good fluidity of CO,, the study involves developing a rock supercritical CO, fracturing device; studying the
changing law behind hydrothermal fluid in the fracturing device under different CO, temperature conditions
on the temperature and 60 “C water as the heat-transfer fluid, flow rate and heat work of the supercritical
CO, ; and verifying the reliability of CO, fracturing device by experimental analysis. The results show that
with the increase of CO, temperature from 5 C to 25 °C, the temperature of CO, is negatively correlated
with the temperature of hydrothermal fluid. The phase change heat absorption of CO, has a great influence
on the flow rate. As the initial temperature of CO, increases, the heat transfer of CO, also increases, and
the heat transfer coefficient of hydrothermal fluid decreases from 714 W/ (m’ + K) to 359 W/ (m’ - K) ;
and the thermal work of CO, increases from 22.74 k] to 23.61 kJ, the TNT energy carried by CO, increases
from 855.23 kJ to 1 114.85 kJ, indicating that the initial temperature of CO, has a linear relationship with
thermal work and TNT energy. The field test shows that the thermal power exchange of CO, at different tem-
peratures and volumes plays an important role in the crack propagation of fractured coal rock.

Key words ; supercritical CO, ; hydrothermal fluid; thermal power exchange ; phase transition fractu-
ring; CFD
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Table 1 Scheme of simulation fracturing
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