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Viscosity/drag reduction and rheological properties of heavy crude oil

CHEN Xiaoping, ZHANG Jian, XU Jingyu
Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100190

Abstract: In this paper, research is conducted in respect of viscosity/drag reduction to solve the problems in heavy oil
pipeline transportation. Pipe flow experiment and rheometer test are used together to reveal effects of heating, gas injection
and dilution on heavy oil viscosity/drag reduction. Research results show that, for the heavy crude oil with Newtonian fluid
constitutive relation, both heating and dilution have significant impacts on viscosity/drag reduction, which may decrease
exponentially. For gas injection, drag reduction only happens under the condition of large flowrates or at low temperatures,
but viscosity does not decrease greatly. Furthermore, for the dilution, an exponential equation is developed to predict
viscosity of heavy crude oil and light oil mixture. The equation is a function of heavy oil viscosity, light oil viscosity and
volumetric content of light oil. Comparison with test data may confirm accuracy of the prediction deducted by using the
equation. (10 Figures, 17 References)
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