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Abstract

The viscosity abnormality caused by the asphaltenes and resins in heavy oil reflects the characte-
ristics of heavy oil reservoirs and has very important influence on seepage rule of heavy oil. The
oil samples containing different heavy oil ratio were prepared. The rheological properties of dif-
ferent viscosity oil sample and its flow characteristics in porous media were experimentally stu-
died by the rheometer and the core displacement device. The effects of viscosity to percolation
characteristic of heavy oil were analyzed in detail. The results show the non-Newtonian seepage
characteristic of oil samples in porous media enhances with increasing the proportion of heavy oil
in the oil samples. The smaller the permeability of the porous media, the non-Newtonian behavior
of oil samples is more obvious. As the heavy oil ratio increases, the relative permeability of water
increases rapidly and the oil relative permeability decreases sharply which become worse at the
oil recovery effect. The influence on relative permeability of fluids in the lower permeability cores
is more than high permeability ones. The water cut increases rapidly in the produced fluids with
increasing the proportion of heavy oil in the oil sample. The lower the permeability of the cores,
the water cut with recovery percent increases more rapidly.
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Figure 1. Variation curves of shear stress with shear rate for

oil samples
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Figure 2. Variation curves of apparent viscosity with shear
rate for oil samples
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Figure 3. Variation curves of press difference with seepage velocity for oil samples in cores
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Table 1. Characteristic parameters of relative permeability curves during water driving oil in cores
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Figure 4. Oil-water relative permeability curves for oil samples in cores
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Figure 5. Water drive characteristic curves for oil samples in cores
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