Revista Facultad
de Ingenieria
Universidad de Antioquia

%\) .

Th% VRGY WEE
UNIVERSIDAD
DE ANTIOQUIA
1803

revista
facultad de |

ingenieria
Universidad de Antioquia
Apr-Jun, 2025

i

ISSN 0120-6230
e-ISSN 2422-2844






Revista Facultad
de Ingenieria
Universidad de Antioquia

No. 115

Apr-Jun 2025
ISSN 0120-6230
e-ISSN 2422-2844

Editor-in-Chief
Maryory Astrid Gdmez Botero

Editorial Board

Luis Ribeiro
Geosistemas

Instituto Superior Técnico
Lisboa, Portugal

Eduardo Mird

Instituto de Investigaciones en Catélisis y Petroquimica (INCAPE,

CONICET)
Santa Fe, Argentina

Octavio Armas Vergel

Escuela de Ingenieria Industrial y Aeroespacial Toledo
Universidad de Castilla

La Mancha, Espana

Jean Denis Taupin
HydroSciences, Institute de recherche pour le développement
Montpellier, Francia

Roman Hermida

Facultad de Informatica
Universidad Complutense
Madrid, Espana

Oscar Rosa Mattos

Departamento Engenharia Metallrgica e de Materiais
Universidade Federal do Rio de Janeiro

Brasil

Eduardo Sanchez
Ecole Polytechnique Fédérale
Lausanne, Suiza

Carles Corbella Roca

Faculty of Physics and Astronomy Ruhr
University Bochum

Alemania

Angel Pérez del Pino

Instituto de Ciencia de Materiales de Barcelona
Consejo Superior de Investigaciones Cientificas CSIC
Barcelona, Espana

Claudio Avignone Rossa

Faculty of Health and Medical Sciences
University of Surrey

Guildford, Reino Unido

Jordi Moraté Farreras

Coordinador Catedra UNESCO de Sostenibilitat
Universitat Politecnica de Catalunya

Espana

Julidn Andrés Rengifo Herrera

Centro de Investigacion y Desarrollo en Ciencias Aplicadas

(CINDECA)
Buenos Aires, Argentina

Luis Armando Diaz Torres
Grupo de Espectroscopia de Materiales Avanzados

No. 115, pp. 3, Apr-Jun 2025

Nanoestructurados (GEMANA) Centro de Investigaciones en Optica

Ledn, México

Lin, Hua-Tay

School of Electromechanical Engineering, Guangdong
University of Technology

Beijing, China

Kamal H. Khayat

Center for Infrastructure Engineering Studies, Missouri University

of Science & Technology
Missouri, Estados Unidos

Waltraud M. Kriven

Department of Mechanical Science and Engineering
University of Illinois at Urbana-Champaign

Illinois, Estados Unidos

Juan Claudio Nino

Department of Materials Science and Engineering
University of Florida

Estados Unidos

Ramon Torrecillas San Millan

Director del Centro de Invetigacion en Nanomateriales
Nanotecnologia

Oviedo, Espana

Pulickel M. Ajayan

Materials Science and NanoEngineering Department
Rice University

Houston, Estados Unidos

Gerasimos G. Rigatos

Unit of Industrial Automation
Industrial Systems Institute
Athena RC, Greece

Watson Vargas Escobar
Dpto. de Ingenieria Quimica
Universidad de los Andes
Colombia

Jorge Andrés Calderdon Gutiérrez
Dpto. de Ingenieria de Materiales
Universidad de Antioquia
Colombia

Natalia Gaviria Gémez
Dpto. Ingenieria Electronica
Universidad de Antioquia
Colombia

Diana Patricia Tobon Vallejo
Dpto. Ingenieria Electronica
Universidad de Antioquia
Colombia

Maria Bernarda Salazar Sanchez
Dpto. Ingenieria de Sistemas
Universidad de Antioquia
Colombia

Juan Camilo Sanchez Gil
Dpto. Ingenieria Industrial
Universidad de Antioquia
Colombia



Revista Facultad
de Ingenieria
Universidad de Antioquia

Gustavo Antonio Penuela Mesa
Coordinador grupo GDCON
Escuela Ambiental
Universidad de Antioquia
Colombia

Henry Nelson Zuniga Benitez
Chemical Engineering Department
Universidad de Antioquia
Colombia

Scientific Board

Jesus Casanova Kindelan

Ingenieria Energética y Fluidomecénica
Universidad Politécnica de Madrid
Espana

Esteban Abad Holgado

Investigaciones Quimicas y Ambientales, Consejo Superior de
Investigaciones Cientificas

Barcelona, Espana

Georgina Fernandez Villagomez
Ingenieria Quimica
Universidad Nacional Auténoma de México

Jiahua Jack Zhu

Department of Chemical and Biomolecular Engineering
University of Akron

United States

Vijay Gupta

Mechanical and Aerospace Engineering
Biomedical Engineering

Materials Science and Engineering
University of California, Los Angeles
United States

Jean Paul Allain

Radiation Surface Science and Engineering Lab (RSEEL)
Department of Nuclear, Plasma, and Radiological Engineering
University of Illinois

At Urbana-Champaign, United States

Dileep Singh
Argonne National Laboratory
Illinois, United States

Hernan E. M Carvajal

Programa de Posgraduacion en Geotecnia, Universidad de Brasilia
Facultad de Minas,

Universidad Nacional de Colombia

Néstor Jaime Aguirre Ramirez
Escuela Ambiental
Universidad de Antioquia, Colombia

Henry A. Colorado

Sociedad Colombiana de Materiales y Minerales
Ingenieria Mecanica

Universidad de Antioquia, Colombia

No. 115, pp. 4, Apr-Jun 2025

Editorial Assistant
Sandra L. Hernandez Barrientos

Proofreading
Natalia A. Hernandez

English Proofreading
Laura Mejia Jaramillo

Cover image

Image “Methodology for obtaining a new map of basic wind speeds”
by Camila Aldereguia-Sanchez, Ingrid Fernandez-Lorenzo, Katia
Luis-Garcia, Javier Ballote- Alvarez and Vivian Beatriz Elena-
Parnas

Layout and printing
Revista Facultad de
Antioquia

Ingenieria  -redin- Universidad de

Post
Reduced postal fare N° 842

E-mail
revistaingenieria@udea.edu.co

Web site
https://revistas.udea.edu.co/index.php/ingenieria/index

The contents or any other legal restriction related to the articles is
responsibility of the authors.

Scope of Revista Facultad de Ingenieria

The main objective of the journal is to promote and stimulate the
publishing of national and international scientific research results.
The journal publishes original articles, resulting from scientific
research, experimental and or simulation studies in engineering
sciences, technology, and similar disciplines (Electronics,
Telecommunications, Bioengineering, Biotechnology, Electrical,
Computer Science, Mechanical, Chemical, Environmental,
Materials, Sanitary, Civil and Industrial Engineering].

In exceptional cases, the journal will publish insightful articles
related to current important subjects, or revision articles
representing a significant contribution to the contextualization of
the state of the art in a known relevant topic. Case reports will
only be published when those cases are related to studies in which
the validity of a methodology is being proven for the first time, or
when a significant contribution to the knowledge of an unexplored
system can be proven.

All published articles have undergone a peer review process,
carried out by experts recognized for their knowledge and
contributions to the relevant field.
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