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Abstract: The wellbore hole simulator as a high-temperature high-pressure thick-walled container, is an exper-
imental device used to simulate the high-temperature high-pressure downhole environment of oilfield. Based on
thermodynamics and the large eddy simulation (LES) theory, a physical equation was established. The projec-
tion method was applied to solve the temperature field governing equation, and the trapezoidal-rule numerical
integration was used to solve the thermal stress governing equation. The discrete scheme for the governing e-
quation was given. The fluid-structure-interaction heat transfer was solved with the virtual density method, and
the thermal stress, the pressure stress and their coupling effect of the wellbore hole simulator were numerically
analyzed under the principle of stress superimposition. The research results indicate that, the wellbore hole sim-
ulator with a minimum wall thickness of 0.18 m could meet the strength requirements for high-temperature high-
pressure experiments with 400 C and 220 MPa working parameters. The experiments prove the correctness of
the established mathematical model and the numerical solution methods, providing a theoretical basis for the

design of thick-walled cylinder containers under high-temperature high-pressure conditions.
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Fig. 1 The heating device structure
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Fig. 2 The unsteady thermal and mechanical physical model diagram for

the high-temperature high-pressure wellbore hole simulator
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