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Abstract: In order to calculate the thermo-physical parameters of CO,, in wellbore under varying pressure and temperature condi-
tions, the governing flow equations of fluids in wellbore were established based on specific enthalpies, in which the variations of
the thermo-physical properties of supercritical (SC) CO, and their influence on fluid flow can be studied. The results of case stud-
ies show that the average errors using the Span-Wagner and V-W equations for calculating CO,'s properties are within 0.3% and
1.5% , respectively, which are better than other methods in the temperature-pressure range considered during SC-CO, drilling. The
density, viscosity and thermal conductivity of CO, in wellbore decrease with the depth increasing, while its heat capacity increases
firstly, and then declines. Because the variation of thermo-physical properties CO, along the wellbore, the velocity, kinetic energy

of the fluid, and its cuttings carrying capability increase from wellhead to bottom hole, and the borehole pressure varies nonlinearly
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along the wellbore. The accuracy of the flow behavior analysis for SC-CO, can be greatly improved via considering its variable ther-

mo-physical properties in wellbore, otherwise, errors over 10.7% , 7.9% and 1. 1% can be raised when calculating the cuttings

carrying capability, bottom hole pressure and wellbore temperature distribution, respectively.

Keywords : drilling; supercritical CO, ; thermo-physical properties; cuttings carrying capability; temperature and pressure

distribution
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Table 1 Calculation methods and errors of CO,

viscosity and thermal conductivity

N IR % T
LBC Lohrenz, Bray 1964 75.25

DS Dean, Stiel, 1965 75. 68

LGE Lee, Gonzalez, 1966 86. 66

Sutton Sutton, 2005 75.01

B Lucas Lucas, 1981 7.81
Chung Chung, 1980 1.76

B-V Bahadori, Vuthaluru, 2009 23.61

V-W V. Vesovic, Wakeham,1990 0.53

M-T Misic, Thodos, 1967 367. 50

S B-V Bahadori, Vuthaluru, 2009 23. 15
FH Chung Chung, 1980 20. 06
V-w V. Vesovic, Wakeham,1990 1.38
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Fig.1 Comparison between field data and calculated data of CO, temperature and pressure in wellbore
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