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Abstract: With the development of economy and the rising demand for oil resources, the exploitation of viscous oil, bitumen
and oil shale is an important challenge for the oil industry while the recoverable reserves of conventional crude is decreasing con-
stantly. The viscous oil resources of our country is rich, but the polymer flooding is the main method enhancing viscous oil
recovery due to restrictions of non-available steam generation facilities off-shore. So it is significant to study on micro flow
mechanism deeply for further enhancing viscous oil recovery. The existing study on the polymer flow mechanism is mainly lim-
ited to the single phase flow in micro pore, and little study of viscoelastic polymer and oil two-phase flow characteristic has
been done especially with viscous oil. In this study, we develop two phases of viscoelastic polymer and viscous oil solver on the
OpenFOAM platform based on computational fluid dynamics, and we study the mechanism of viscoelastic polymer flooding vis-
cous oil based on the solver. In this paper, the contraction model and mathematical model is established, including the continui-
ty equation, momentum equation and constitutive equation of two phases, and interface equation solved by VOF (volume of
fluid) method. The solver of viscoelastic and power law fluid is developed based on OpenFOAM. The saturation, velocity and
stress distribution is drawn with different elastic polymer solutions. The results show that the front breakthrough time is slo-
wer, the sweep efficiency is larger and displacement efficiency is higher than water flooding. The elasticity of polymer can

enhance oil recovery. The larger is the elasticity, the smaller the dead oil area in convex corner. The stronger of elasticity is.
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the lager of normal stress is. The elasticity can make the most of displacement oil when the polymer flows in contraction of the

model. The results of this paper can supply the theoretical support basis on polymer design and filter, it is significant for imple-

mentation of polymer flooding in oil field.
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Fig.1 Contraction model and grid partition
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Table 1 Simulation parameters of two-phase seepage flow for contraction model
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Fig.3 Saturation distribution of water flooding at different time in contraction model
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Fig.4 Saturation distribution of pure viscous polymer flooding at different time in contraction model
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Fig.5 Saturation distribution of viscoelastic polymer (1 =0.09 s) flooding at different time in contraction model
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Table 2 Displacement efficiency of different flooding patterns in contraction model

KK AR PR A Y IR R IR A PIK (A =0.095)
IR 2] () IR R (V) IR %) (s) RO IKEEE 2 () IREERLHR (%)
161.7 40.20 216.2 52.74 216.2 52.89
189.2 47.56 293.1 73.54 293.1 73.60
207.2 52.82 303.8 75.55 303.8 76.18
258.1 64.39 336.3 82.38 336.3 82.81
266.4 66.44 382.0 88.61 382.0 89.76
277.6 68.26 402.4 91.09 402.4 92.09
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Fig.6 Velocity (U, ) distribution of pure viscous polymer flooding in x-direction at different time in contraction model
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Fig.7 Velocity (U, ) distribution of viscoelastic polymer (1=10.09 s) flooding in x-direction at different time in contraction model
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