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Abstract: In the process of well acidizing and fracturing, downhole working fluid rheology and acid-rock reaction rate are controlled by
temperature, which is an important factor affecting fracture geometry, acid etching conductivity and stimulated productivity. At present,
however, the well bore temperature field model lacks strict deduction and fine description of the unsteady process. In this paper, a semi-
analytic model was established for temperature field of double-layer (axial discretion and radial analysis) unsteady heat conducting
wellbores and solved by means of Laplace transformation and Steh fest numerical inversion. Then, analysis was conducted of the effect on
wellbore temperature distribution by cement-sheath heat conducting treatment methods. It is believed that the errors of analog outputs are
too large to be corrected when cement sheath is assumed to have steady state thermal resistance. Finally, sensitivity analysis was performed
on formation and operation parameters. It is regarded that wellbore temperature distribution is remarkably influenced by lithological change,
operational discharge capacity and injection temperature, but the effect of tubing corrosion can be neglected. Field application shows that
this mathematical model is higher in precision and the simulation results fit monitoring results. Therefore, this research result is of great
importance in increasing the success ratio of single-well acid fracturing and improving productivity and recovery factor after stimulation.
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