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Abstract 

Estimation of petroleum fractions properties is one of the major problems in the reservoir 

fluids analysis, due to the fact that they cannot exactly be diagnosed and their constituents are 

not available clearly. In this study, a simple model has been developed to estimate the 

viscosity of pure hydrocarbon substances, bitumens, size-asymmetric mixtures and reservoir 

fluids (containing unknown hydrocarbon mixtures or petroleum fractions). The proposed 

model has been extended based on the two conventional and physical properties which can be 

measured for both pure components and unknown mixtures, without requiring to have their 

components and compositions. This model uses the pressure (P), temperature (T), molecular 

weight (Mw) and mass density (ρ) as its input parameters. Experimental viscosity data of 10 

pure components are selected from the Aromatics and Alkanes families to compare against the 

results obtained from the model, in order to evaluate the performance of the suggested model. 

In addition, 20 oil samples are also gathered to evaluate the model for reservoir fluids. The 

experimental viscosity data of Athabasca bitumen and three mixtures of bitumen-solvent with 

different compositions are also employed to examine the applicability of the proposed model 

in the viscosity estimation of highly viscous fluids and asymmetric mixtures from the ambient 

temperature up to 473 K at various pressures. Nearly 75% of the experimental data were used 

in optimization process and the rest of them were used to validate the proposed model. The 

results obtained from the two well-known and conventional viscosity models (friction theory 

and LBC model) are then compared to the proposed model. The calculated average absolute 

errors for pure substances and reservoir fluids indicate that the proposed model presents 

acceptable outcomes, in spite of its simplicity and it is more accurate in comparison with the 

other mentioned methods. 
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Nomenclature 

                      and   adjustable variables used in Eq. (7) 

Kc                                                        critical viscosity constant  
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