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Prediction of apparent viscosity of non-Newtonian water-in-crude oil emulsions
Wang Wei, Wang Pengyu, Li Kai, Duan Jimiao, Wu Kunyi, Gong Jing

(Beijing Key Laboratory of Urban Oil and Gas Distribution Technology, China University of Petroleum, Beijing 102249, China)

Abstract: On the basis of the effective medium theory and the classical viscosity prediction model proposed by Pal et al, the apparent
viscosity and rheological properties of the water in crude oil emulsion with natural surface active components such as asphaltene and
resin are predicted. The adsorption and entrainment of continuous phase by the surfactants molecular, which leads to the increment of
effective water fraction, is the inducement of Non-Newtonian behavior in the bulk emulsion. The two actions of promoting and
counteracting effects on the effective water fraction are considered separately and represented by Water Fraction Factor and Particle
Reynolds Number Factor respectively. The Water Fraction Factor takes into account the positive effect of water fraction and drop size
distribution in microscope, while the Particle Reynolds Number Factor reflects the negative effect of shear rate at different drop size. A
new prediction model taking the influence of nearly all factors such as drop size distribution, shear rate, water fraction into consideration
was built. Measured viscosity of emulsion of the crude oil and water from an oilfield was used to verify the predicted results of the model,
which proves that the new model is high in accuracy with a maximum relative error of 11.44%.
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