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Abstract: A wellbore circulation flow model was proposed to couple calculate and analyze the flow field pressure parameter,
temperature parameter and physical parameter of CO,, in consideration of the influence of the axial heat transfer and the tem-
perature change of sidewall rocks on the flow field. The results show that CO, turns into supercritical state at the depth of 780
m in the tubing and it maintains the supercritical state in the annulus under experimental conditions. The pressure in the an-
nulus is approximately in linear correlation with depth. The pressure change of CO, is 36. 7 % smaller than that of water. In
the tubing, the temperature change dominates the changes of properties of CO,. However, the pressure change becomes the
dominating factor in the annulus. The Reynolds number is as high as 10° in the annulus, which is in violent turbulence. The
supercritical CO, drilling shows advantages in the exploitation of reservoirs with narrow pressure windows.
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Fig.1 Geometry model of wellbore flow field
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