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Abstract: Downhole dilution of heavy oil is an effective method for efficient exploitation of heavy oil re—
sources. For this purpose a new downhole mixer was designed by combining swirl generation technique and Laval
nozzle principle. Numerical simulation was made to clarify the variation of viscosity reduction and carrying charac—
teristics of this new mixer with various operating parameters. The study results show that the design concept of axial
swirl and tangential opening induced reverse swirl can mix heavy oil and light oil effectively to reduce the viscosity
of heavy oil and thus stimulate the heavy oil recovery. The viscosity reduction and heavy oil lifting and carrying
effects of this new mixer are influenced by the pressure difference between heavy oil inlet and main outlet as well as
that between light oil inlet and heavy oil inlet. Reducing the main outlet pressure and increasing the light oil inlet
pressure enable to reduce the mixing viscosity and increase the dilution ratio and viscosity reduction ratio. The
working conditions should be set reasonably based on the demands of production and transportation so as to reduce
the consumption of light oil increase the heavy oil production and reduce the transportation viscosity simultaneous—

ly. The conclusions can provide a theoretical reference for improving heavy oil recovery.
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Fig. 2 Schematic diagram of assembly parts of the new downhole mixer
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Fig. 3 Geometric model and grid partition diagram of flow field in numerical simulation of light oil blending
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100 Pa 120 mPa * s / / / / /
300 Pa 12 mPa * s, /kPa /Pa (kges!) (kges") (mPa-s) % %
50 2.90 0.13 950 4.6 45.7
o 100 2.77 0.51 199 18.3 88.6
200
150 2.74 0.77 79 28.0 95.5
° 250 2. 68 1.16 29 43.1 98.3
100 3.81 0. 87 133 22.7 92.4
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Fig. 9 Variation of viscosity reduction ratio with inlet pressure
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