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A mathematical model for the effect of shearing action on the apparent viscosity of

polymer injected by a different medium injection tool
Huang Bin', Li Xiaohui', Fu Cheng'* and Wang Xin’

(1.School of Petroleum Engineering, Northeast Petroleum University, Daqing, Heilongjiang 163318, China; 2.Post—doctoral
Research Station, Daqing Oilfield, PetroChina, Daqing, Heilongjiang 163458, China; 3.Research Institute of Oil Production
Engineering, Daqing Oilfield, PetroChina, Daqing, Heilongjiang 163453, China)

Abstract: Aiming at the low production level of the oil layer caused by the reservoirs with low permeability and the large contradic-
tion between oil layers, we commonly use different medium injection tools in the oil fields to realize the match of polymer injection
and polymer molecular weight to the oil layer. In order to reflect the effect of shearing on viscosity of polymer solution when it
across the interstitial injection tools, a mathematical model about the impact on polymer apparent viscosity affected by shearing was
established, and the influence of the structural parameters of interstitial injection tools and injection volume on the apparent viscosi-
ty of polymer was analyzed. The results showed that the apparent viscosity of the polymer solution went up when the length of con-
tractile section, radius of cylindrical section, maximum diameter of dilated section and length of dilated section increased, while the
apparent viscosity of polymer solution went down when the radius of the contractile section increased. And the length of cylindrical
section had no effect on the apparent viscosity of polymer solution. The apparent viscosity of polymer solution decreased when the
injection volume of the polymer solution increased. The calculation results can provide a theoretical reference for optimizing the
structural parameters of the different medium injection tool.

Key words: polymer flooding, different medium injection tool, polymer molecular weight, apparent viscosity, shearing action
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Table 1 Calculation parameters
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1 1 5 4 2 6 2 50
2 1 7.5 4 2 6 2 50
3 1 10 4 2 6 2 50
4 1 12.5 4 2 6 2 50
5 0.5 10 4 2 6 2 50
6 1 10 4 2 6 2 50
7 2 10 4 2 6 2 50
8 4 10 4 2 6 2 50
9 1 10 2 2 6 2 50
10 1 10 3 2 6 2 50
11 1 10 4 2 6 2 50
12 1 10 5 2 6 2 50
13 1 10 4 0.5 6 2 50
14 1 10 4 1 6 2 50
15 1 10 4 2 6 2 50
16 1 10 4 4 6 2 50
17 1 10 4 2 6 0.5 50
18 1 10 4 2 6 1 50
19 1 10 4 2 6 2 50
20 1 10 4 2 6 4 50
21 1 10 4 2 45 2 50
22 1 10 4 2 5 2 50
23 1 10 4 2 55 2 50
24 1 10 4 2 6 2 50
25 1 10 4 2 6 2 30
26 1 10 4 2 6 2 40
27 1 10 4 2 6 2 50
28 1 10 4 2 6 2 60
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