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ABSTRACT 

In the oil & gas industry, the traditional procedure for slug catcher design is based on the Stokes' law. Design 
equations are obtained from a 1-D analysis and validated with experimental data. Therefore, this method 
basically relies on simplified models and empirical correlations. For this reason, an over margin factor from 
20 to 40% is usually applied. In this paper, a simplified CFD procedure for the modelling of the gas-liquid 
separation is presented. Steady state and transient models have been considered for single phase and 
multiphase fluids, using OpenFOAM. The influence of flow model and mesh grid on results have been 
evaluated as a trade-off between solution accuracy and computational efforts, in order to assess the 
applicability of these models to industry. A comparison of the industrial validation procedure with the CFD 
analysis has been realized, focusing on the pros and cons of the two different approaches. A new application 
solver has been constructed and programmed in order to get the most accurate results with the minimum 
computational efforts. This solver is based on a completely new and innovative approach to the Navier-Stokes 
equations for multiphase flow. New model proposed has been used for the evaluation of design for the two 
slug catchers studied, in order to get a better separation and fluids management. 
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NOMENCLATURE 

A amplitude of oscillation Fy 
component of the resultant pressure force 
acting on the lower side 

a cylinder diameter f, g generic functions 
Cp pressure coefficient h height 
Cx force coefficient in the x direction i time index during navigation 
Cy force coefficient in the y direction j space index 
c chord α angle of attack 
dt time step γ dummy variable 

Fx X component of the resultant pressure force   
 

1. INTRODUCTION 

The global energy demand has grown exponentially 
since the last century, and according to the main 
energy agencies an increase of 41% is expected in 
2035. In this context, the fossil fuels, and in 
particular the oil and the natural gas, will maintain 
their primary role, achieving the 75% of the market 
share (BP, 2014). 

The inexorably depletion of the traditional and 
easily exploitable reservoir has led the major Oil 

Company to focus their attention on the 
improvement of production efficiencies. One of the 
main challenges in the optimizations process of the 
production systems is the development of 
innovative and precise methodologies able to handle 
the multiphase flow, which is a very common 
phenomenon in the actual Oil and Gas applications 
and can cause the onset of critical working 
conditions in upstream and downstream apparatus. 
This last characteristic leads inexorably to the loss 
of production capacity of the entire production 
system, composed by the reservoir, the well and the 
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separation mechanism, allowing both to improve 
design and better handle change in operating 
conditions. The latter can be easily translated in the 
ability to support facilities management and 
operation problem solving.  

On the other side it has to be mentioned that CFD 
simulations are time consuming operations. As a 
consequence a trade-off between calculation efforts 
and result accuracy has to be achieved.  

In the present paper, the single-phase steady state 
application has been recognized as the best 
compromise among the aforementioned parameters. 
Main focus points are on the coalescence 
mechanism of the liquid particle and on the average 
droplet diameter, individuated as the most critical 
parameters responsible for reliable and consistent 
results.  

This activity has allowed the evaluation of a new 
workflow for slug catcher design, allowing to 
enhance a standard procedure which in the past has 
always been based on empirical correlations.  
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