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Fig. 1 The principle scheme of wellbore injection-saline

aquifer storage model
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Tab. 2 Properties of different injection situations
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Fig. 3 Changing curves of temperature and pressure
with well depth for CO, under different

injection temperatures
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Fig. 4  Changing curves of temperature and pressure
with well depth for CO, under different

injection pressures
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Abstract: Carbon capture and storage (CCS) is a feasible technique to reduce carbon dioxide
emissions, which can be used in the practical project. It's extremely important to understand the
thermal properties of CO, for the safe and effective implementation of project. In previous research,
the wellbore injection and storage into saline which should be an integrated system are modeled as two
independent stages. A united wellbore injection-saline aquifer storage model is proposed to simulate
the heat transfer of fluid in the reservoir and analyze the effect of different injection conditions on the
heat transfer characteristic of CO, in the whole storage process. It is shown that the Joule-Thomson
effect, the formation temperature and the wellbore thermal resistance are the key reasons to affect the
fluid temperature. The fluid temperature has an influence on the spatial extent of cooling and the
radial location where the minimum temperature occurs. During the injection process, higher

temperature and lower pressure may suppress the Joule-Thomson effect.

Key words: carbon capture and storage; thermodynamic model; numerical simulation; Joule-Thomson

effect



