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Abstract

To improve the prediction method for the temperature and pressure fields of CO: injection well-
bores and address the problems of cumbersome calculations in existing models and the lack of
multi-factor synergy in sensitivity analysis, this study adopts a wellbore thermo-pressure cou-
pling calculation model. Python is used to invoke the high-precision CoolProp physical property
database to obtain the thermophysical parameters of COz. Model validation is carried out com-
bined with field CO: pilot injection well cases, and the single-factor and multi-factor synergistic
sensitivity of injection parameters are systematically analyzed. The results show that the pre-
dicted values of the adopted coupling model are in high agreement with the field measured data,
with relative errors of 5.6% for temperature and 2.1% for pressure, indicating high calculation
accuracy. Single-parameter sensitivity analysis reveals that injection temperature and injection
rate are the key controlling parameters for the wellbore temperature field, injection pressure
only dominates the pressure field distribution, and injection temperature and rate have no sig-
nificant effect on the pressure field. Multi-parameter synergistic analysis demonstrates that in-
jection rate has an amplifying effect on the temperature field regulation effect of injection tem-
perature; the higher the injection rate, the greater the influence depth of injection temperature
on the wellbore temperature field. The research findings provide a theoretical basis and technical
support for the optimal design of injection parameters and safe wellbore operation in COz geolog-
ical sequestration projects.
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Figure 1. Comparison of wellbore temperature and pressure distribution in CO2
injection wells
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Figure 2. Wellbore temperature and pressure profiles under different injection

temperatures
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Figure 3. Wellbore temperature and pressure profiles under different injection

pressures
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Figure 4. Wellbore temperature and pressure profiles under different injection
rates
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Figure 5. Wellbore temperature profiles under different injection rates and injection temperatures
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