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Relationship between drag reduction and rheology of HPAM solutions in
non-smooth pipelines
TIAN Zhen-rui', YU Lu-yao', GAO Hang', FANG Bo'* , LU Yong-jun®, XU Ke*, QIU Xiao-hui’
(1.Shanghai Key Laboratory of Multiphase Structural Materials Chemical Engineering, Chemical Engineering
Rheology Research Division, East China University of Science and Technology, Shanghai 200237, China;
2.PetroChina Research Institute of Petroleum Exploration & Development, Beijing 100083, China)

Abstract ; The rheological property of partially hydrolyzed polyacrylamide (HPAM) solution with different molecular
weight and different concentrations are studied, the pressure difference of HPAM solution is tested in a large scale
frictional resistance testing device ,and therefore the effects of polymer concentration and polymer molecular weight on the
drag reduction performance of HPAM solution are investigated in non-smooth pipeline.lt is found that under the testing
conditions , the drag reduction percentage of HPAM solution decreases initially and increases then as the molecular weight
of the polymer increases; The drag reduction percentage of HPAM solution decreases as the concentration of the polymer
increases.The frictional resistance coefficient (f) and the generalized Reynolds number ( Re) of HPAM solution are
obtained when it flows in a non-smooth pipeline with an inner diameter of 0.46 c¢m, and these two parameters are
correlated with the flow pattern parameter n of HPAM solution. A novel equation is established for characterizing the
friction drag coefficient of polymer solution in non-smooth pipeline.The empirical relationship between f and Re and the
empirical relationship between the drag reduction rate (DR) and Re are also established, which is convenient for the
engineering application of HPAM solution.
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