
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

Thermogravitational segregation in a North Sea petroleum reservoir

Baghooee, Hadise;  Montel, François; Galliero, Guillaume; Lassen, Charlotte; Yan, Wei; Shapiro,
Alexander

Publication date:
2020

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Baghooee, H., Montel, F., Galliero, G., Lassen, C., Yan, W., & Shapiro, A. (2020). Thermogravitational
segregation in a North Sea petroleum reservoir. Abstract from CERE discussion meeting 2020, Denmark.

https://orbit.dtu.dk/en/publications/8545a084-0498-4bf2-85ea-b352125d4db0


Online CERE Annual Meeting 

25 September 2020 

 

Thermogravitational segregation in a North Sea petroleum reservoir  

 
Hadise Baghooee1, 2, François Montel3, Guillaume Galliero3, Charlotte Lassen1, Wei Yan4, 

Alexander Shapiro2 

1Danish Hydrocarbon Research and Technology Centre 
2Technical University of Denmark, Department of Chemical and Biochemical Engineering, CERE 

3University of Pau, LFCR 
4Technical University of Denmark, Department of Chemistry, CERE 

 

In many petroleum reservoirs, the fluid properties are not the same through the reservoir thickness. Variation 

of the composition, i.e. compositional grading, can affect reserve estimation, production and EOR strategies. 

Apart from gravity, the geothermal gradient may also contribute to the fluid distribution. Thermodiffusion is 

the governing phenomenon determining contribution of the geothermal gradient. 

Compositional grading in reservoirs at initial state can be obtained from data analysis, but in many cases, the 

quality of the data is poor and the number of representative samples from a given reservoir is scarce. Therefore, 

non-equilibrium thermodynamic models are used for the calculation of the compositional gradients. This 

computation provides valuable information on the connectivity between the different sampling points [1]. 

In order to determine the variations in pressure and composition with depth and to be able to indicate if/where 

a gas-oil contact exists, we have developed a model based on the principles of irreversible thermodynamics, 

within the approach to thermodiffusion in porous media proposed by Montel et al. [2]. Based on the 

relationships where pressure, chemical potentials, and thermal gradient are linked, the distribution of 

hydrocarbons in a petroleum reservoir is described. A computational algorithm accounting for non-ideality of 

the mixture, characterization and phase transitions has been developed. We validate our model and calculation 

procedure for the compositional grading by comparison with the case studies reported in the literature for a 

North Sea reservoir, and with sample component distributions produced by application of the molecular 

dynamics.  
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