Author’s Accepted Manuscript

% JOURNAL OF

PETROLEUM

SCIENCE &
A TRANSIENT ANALYSIS OF GAS-LIQUID ENGINEERING
SLUG FLOW INSIDE A HORIZONTAL PIPE el G
USING DIFFERENT MODELS

C.G.S. Santim, E.F. Gaspari, G.M. Paternost

------

TIBENEAN
www.elsevier.convlocate/petrol

PII: S0920-4105(16)30623-4
DOI: http://dx.doi.org/10.1016/j.petrol.2017.01.042
Reference: PETROL3851

To appear in:  Journal of Petroleum Science and Engineering

Received date: 7 October 2016
Revised date: 6 December 2016
Accepted date: 22 January 2017

Cite this article as: C.G.S. Santim, E.F. Gaspari and G.M. Paternost, /
TRANSIENT ANALYSIS OF GAS-LIQUID SLUG FLOW INSIDE A
HORIZONTAL PIPE USING DIFFERENT MODELS, Journal of Petroleur
Science and Engineering, http://dx.doi.org/10.1016/].petrol.2017.01.042

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


http://www.elsevier.com/locate/petrol
http://dx.doi.org/10.1016/j.petrol.2017.01.042
http://dx.doi.org/10.1016/j.petrol.2017.01.042

A TRANSIENT ANALYSIS OF GAS-LIQUID SLUG FLOW INSIDE

A HORIZONTAL PIPE USING DIFFERENT MODELS
Santim, C.G.S.""; Gaspari, E.F.% Paternost, G.M.?
ICEPETRO-UNICAMP, State: Sdo Paulo City: Campinas, Cora Coralina Street, 350
Zip Code: 13083-896, Country: Brazil

?CENPES-PETROBRAS, State: Rio de Janeiro City: Rio de Janeiro Horacio de Macedo
Avenue, 950 Zip Code: 21941-598, Country: Brazil

SPETROBRAS, State: Rio de Janeiro City: Rio de Janeiro Republica do Chile Avenue,
330 Zip Code: 20031-170 Country: Brazil

christianosantim@gmail.com

gaspari@petrobras.com.br

gmpaternost@gmail.com

*Corresponding author

ABSTRACT

The present work compares different methodologies and experimental data in
transient isothermal gas-liquid slug flows into a horizontal pipeline. Four cases are
addressed: The expansion and compression of a gas-liquid mixture due to the variation
of the inlet gas superficial velocity assuming the inlet liquid superficial velocity
constant and varying the inlet liquid superficial velocity fixing the gas superficial
velocity. The approximate Riemann solver based on the Drift-Flux Model (DFM)
proposed in Santim and Rosa (2016), a simplifier Non-Pressure Wave (NPW) used on
the MARLIM (Multiphase Flow and Artificial Lift Modelling) and the Two-Fluid
Model (TFM) making use of OLGA® (OiL and GAs simulator) are tested against
experimental data presented in Dalla Maria and Rosa (2016). Pressure and void fraction
trends are used for the comparison. Furthermore the pressure and void fraction wave
velocities are also measured. The main motivation is analyzing the transient behavior of
the solutions obtained by the models, besides of to verify the solver which presents

better accuracy and capability to capture the waves’ velocities magnitude.
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