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A coupling model for wellbore transient temperature and pressure of fracturing

with supercritical carbon dioxide
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Chengdu 610500,China; 2. Gas Production Engineering Research Institute , PetroChina Southwest
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Abstract. Wellbore temperature and pressure have a great impact on the physical parameters of carbon dioxide, and these three factors
interact with each other, which requires coupled solution. Based on continuity equation, motion equation, law of conservation of en-
ergy and heat transfer theory, a coupling model for wellbore transient temperature and pressure of fracturing with supercritical car-
bon dioxide was built. ~he model was secreted by staggered-grid fully implicit format; the REFPROP software was used to compute
the physical parameters of carbon dioxide; and the coupled solution was made using loop iteration algorithm. ~"he computation result
shows that the down-hole carbon dioxide can reach supercritical state under the present operation condition; the injected temperature
exerts a significant influence on wellbore temperature, and weak influence on the wellbore pressure; the injected pressure and tubing
roughness have great effect on wellbore pressure, and weak effect on wellbore temperature. The injection rate has impacts on both
wellbore temperature and pressure obviously. ~he high friction and low viscosity of carbon dioxide limit the increase in injection rate
and sand ratio respectively, and thus studies on fluid friction reduction and fluid thickening should be further enhanced.
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Fig.1 Wellbore heat transfer profile
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Fig.4 Temperature and pressure distribution of wellbore
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Fig.5 Variation of downhole parameters under different injection temperature
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Fig. 6 Variation of downhole parameters under different injection pressure
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