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Study on thermal washing wax removal mechanism and dynamic temperature field distribution in heavy oil

wells
Wei Jin
Yumen Oilfield Branch, Jiuquan, Gansu

[ Abstract] Objective To address the limited efficiency of thermal washing in heavy oil wells by investigating
the temperature field distribution and its impact on wax removal. Methods A 2D transient thermal model considering
tubing and wax layers was developed. Numerical simulations based on the finite volume method were conducted to
analyze the influence of injection parameters on heat transfer. Results Injection temperature, flow rate, and duration
jointly affect the thermal front propagation and effective wax removal zone. The area where temperature exceeds
wax melting point is positively correlated with wax removal rate, with a critical parameter range identified.
Conclusion The coupling between thermal washing mechanism and temperature field was established, clarifying the
mapping between heat penetration depth and wax removal efficiency, providing a theoretical and simulation basis for
process optimization.
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