Accepted Manuscript

Re-print of Finite volume methods for multi-component Euler
equations with source terms

Alfredo Bermudez, Xian Lopez, M. Elena Vazquez-Cendon

Pll:
DOI:
Reference:

To appear in:

Received date:

Revised date:

Accepted date:

Please cite this article as: Alfredo Bermudez, Xian Lépez, M. Elena Vazquez-Cenddn, Re-print of Finite
volume methods for multi-component Euler equations with source terms, Computers and Fluids (2017),

S0045-7930(18)30161-0
10.1016/j.compfluid.2018.03.057
CAF 3818

Computers and Fluids

28 February 2017
10 June 2017
3 July 2017

doi: 10.1016/j.compfluid.2018.03.057

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.



https://doi.org/10.1016/j.compfluid.2018.03.057
https://doi.org/10.1016/j.compfluid.2018.03.057

Re-print of Finite volume methods for multi-component
Euler equations with source terms

Alfredo Bermudez®”, Xian Lopez®”, M. Elena Vazquez-Cendén®P*

®Departamento de Matemdtica Aplicada, Universidade de Santiago de Compostela, 15706
Santiago de Compostela, Spain
YITMATI, Campus Sur, 15706 Santiago de Compostela, Spain

Abstract

A first-order well-balanced finite volume scheme for the solutionof amulti-component
gas flow model in a pipe on non-flat topography is introduéed. The mathematical
model consists of Euler equations with source terms which arise from heat exchange,
and gravity and viscosity forces, coupled with the mass conservation equations of
species. We propose a segregated scheme in which the Euler and species equations
are solved separately. This methodology leads'to a flux vector in the Euler equa-
tions which depends not only on the conservative” variables but also on time and
space variables through the gas compgsition. ‘This fact makes necessary to add
some artificial viscosity to the usual numetical flux which is done by introducing an
additional source term. Besides, in~order to preserve the positivity of the species
concentrations, we discretize the flux inythe mass conservation equations for species,
in accordance with the upwind discretization of the total mass conservation equation
in the Euler system. Moreover,ias/proposed in a previous reference by the authors,
[5], the discretizations of the flux’and source terms are made so as to ensure that the
full scheme is well-balanced.»Numerical tests including both academic and real gas
network problems are solved, showing the performance of the proposed methodology.
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