
�������� ��	
�����

Viscosity profile prediction of a heavy crude oil during lifting in two deep
artesian wells

YiBo Li, YaFei Chen, Dong Li, WanFen Pu, Bing Wei

PII: S1004-9541(16)30251-8
DOI: doi:10.1016/j.cjche.2016.11.014
Reference: CJCHE 722

To appear in:

Received date: 5 April 2016
Revised date: 26 September 2016
Accepted date: 28 November 2016

Please cite this article as: YiBo Li, YaFei Chen, Dong Li, WanFen Pu, BingWei, Viscosity
profile prediction of a heavy crude oil during lifting in two deep artesian wells, (2017),
doi:10.1016/j.cjche.2016.11.014

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/10.1016/j.cjche.2016.11.014
http://dx.doi.org/10.1016/j.cjche.2016.11.014


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

 

Chemical Engineering Thermodynamics 

 

 

 

Viscosity profile prediction of a heavy crude oil during lifting in 

two deep artesian wells
☆

  

 

YiBo Li, YaFei Chen, Dong Li, WanFen Pu, Bing Wei* 

State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, 

Southwest Petroleum University, No.8, Xindu Ave., Chengdu,610500, China 

Abstract: 

It has been known that the productivity of artesian wells is strongly dependent on the 

rheological properties of crude oils. This work targets two deep artesian wells 

(>5000m) that are producing heavy crude oil. The impacts of well conditions 

including temperature, pressure and shear rate, on the crude oil rheology were 

comprehensively investigated and correlated using several empirical rheological 

models. The experimental data indicate that this heavy oil is very sensitive to 

temperature as result of microstructure change caused by hydrogen bonding. The 

rheological behavior of the heavy oil is also significantly impacted by the imposed 

pressure, i.e., the viscosity flow activation energy (Eμ) gently increases with the 

increasing pressure. The viscosity-shear rate data are well fitted to the power law 

model at low temperature. However, due to the transition of fluid feature at high 

temperature (Newtonian fluid), the measured viscosity was found to slightly deviate 

from the fitting data. Combining the evaluated correlations, the viscosity profile of the 

heavy crude oil in these two deep artesian wells as a function of well depth was 

predicted using the oilfield producing data. 
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