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Abstract: Steam injection via horizontal wells has been widely used for heavy oil recovery. In this study, numerical simula-
tion models of heat transfer and fluid flow in wellbore in coupling with reservoir flows during the process of steam injection in
a horizontal well were established, in which the unsteady flow and heat transfer of multi-phase (i. e. steam, water and oil) in
reservoir and wellbore were considered. The influence of oil accumulation in wellbore on the migration and diffusion process
of steam and water was analyzed, and the variations of the flow and thermal parameters of wet steam along the horizontal well
were calculated. The simulation results of a case study indicate that the proposed horizontal well steam injection model can
effectively simulate the moving steam front in the wellbore, and the accumulated oil stockpile can be flooded out from the
wellbore after 5 days of steam injection with injection rate of 8 t/h and steam dryness of 70% . During the injection process,
the enthalpy of the injected wet steam decreases rapidly from the heel to the toe of the horizontal well. Increasing steam injec-
tion rate and its dryness can increase the heat transfer to the oil formation along the horizontal well.
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Fig.1 Physical model of horizontal wells steam injection
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Fig.2 Pressure distribution of horizontal well steam injection
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Fig.3 Temperature distribution of horizontal
well steam injection
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Fig.4 Steam front of horizontal well steam injection
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Fig.5 Water and steam flooding effect of horizontal

well steam injection
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