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Numerical simulation of downhole temperature distribution in polymer injection WA SO MR
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Abstract In the paper a new numerical simulation method is proposed to calculate downhole
temperature distribution in polymer injection wells. Based on rheological property of polymer
solution in porous medium and energy conservation equation, 2D temperature field models
for wellbore fluid, injection zone and adjacent zone in cylindrical coordinates are developed
with seeoage velocity derived from generalized Darcy Low. In the model injected polymer
solution in the hole is considered as non-Newtonian fluid, and variation of its velocity is also
taken into account. Three models are coupled by correct boundary conditions. An alternating
direction implicit difference method (ADI) is used to solve the temperature models for
downhole temperature distribution. We study the effects of injection rate, injection time,
power law index and consistency coefficient, injection fluid temperature on downhole
temperature distribution, and draw conclusion that temperature in injected zone decreases
with increase of injection rate or injection time, and with decrease of viscosity of polymer
solution while temperature of injected polymer solution is less than initial temperature in
injected zone, and also the greater the temperature difference between injected polymer
solution and injected zone, the more obvious deflection on temperature curve opposite the
injected zone. The results can be used to instruct actual interpretation of temperature log in
polymer injection wells.
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