UNIVERSIDAD
DE ANTIOQUIA
1803

revista
facultad de |

ingenieria
Universidad de Antioquia
Jul-Sep, 2023

0.

ISSN 0120-6230
e-ISSN 2422-2844







redin

No. 108

Jul-Sep 2023
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 Miré

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 Metalurgica 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 vy

Revista Facultad de Ingenieria, Universidad de Antioquia, No. 108 pp. 3, 2023

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

Raman Torrecillas San Millan

Director del Centro de Invetigacion en Nanomateriales vy
Nanotecnologia

Oviedo, Espana

Pulickel M. Ajayan

Materials Science and NanoEngineering Department
Rice University

Houston, Estados Unidos

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

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

Natalia Gaviria Gémez
Dpto. Ingenieria Electrénica
Universidad de Antioquia
Colombia

Danny Alexandro Minera Ramirez
Dpto. Ingenieria de Sistemas
Universidad de Antioquia
Colombia

Juan Guillermo Villegas Ramirez
Dpto. Ingenieria Industrial
Universidad de Antioquia
Colombia

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

Guest Editors

Bernardo Andrés Benavides Arévalo
Facultad de Ingenieria

Institucion Universitaria Pascual Bravo
Colombia



Luis Hernandez Callejo
Ingenieria Agricola y Forestal
Universidad de Valladolid
Espana

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

redin Revista Facultad de Ingenieria, Universidad de Antioquia, No. 108, pp. 4, 2023

Editorial Assistant
Sandra L. Hernandez Barrientos

Proofreading
Natalia A. Hernandez

English Proofreading
Claudia E. Urrego Zapata

Cover image
Image “Electrical Impedance Tomography approach” by Victor
Hugo Mosquera-Leyton and Carlos Felipe Rengifo-Rodas

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.

This issue was supported by the Funds for Specialized Journals of
the Vice-Rector of Research, University of Antioquia Press

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.

Revista Facultad de Ingenieria -redin- is entirely
University of Antioquia.

financed by



redin Revista Facultad de Ingenieria, Universidad de Antioquia, No. 108, pp. 5, 2023

Table of contents

=L Lo T SO O OTTTU PR PO PP UROUPRORUROPO
Zn0/Ti0,and Zn0/Nb,0, as effective systems for the treatment of enteric bacteria and commercial dyes

Zn0/Ti0,y ZnO/Nb,0, como sistemas eficientes en el tratamiento de bacterias entéricas y colorantes comerciales

J.S. Hernandez, J. J. Murcia, H. Rojas , M. C. Hidalgo and, J. A. Navio

Quality study of open government data related to COVID-19 in Latin America

Estudio de calidad de datos de gobierno abierto relacionados con COVID-19 en América Latina
Roxana Martinez, Claudia Pons, Rocio Rodriguez and Pablo VEIa...........oiiiiiiii e
A modified voltage changes ratio (MVCR) for in-vitro volume estimation

Una relacién de cambio de voltaje modificada (MVCR) para estimacién del volumen in-vitro

Victor Hugo Mosquera-Leyton and Carlos Felipe Rengifo-Rodas

Effect of nutrients, inoculum and co-substrates on methane potential of cattle manure
Efecto de nutrientes, indculo y cosustratos sobre el potencial de metano del estiércol bovino
Rosa Cecilia Ruiz-Bastidas and Luz Stella Cadavid-Rodriguez

Validation of an outdoor efficiency model for photovoltaic modules
Validacion de un modelo de eficiencia exterior para mddulos fotovoltaicos
Luis Diego MUTILLO-S0t0 @Nd CarloS MEZA.......oiiiiiii ittt ettt a e e a e bt e et e et e e bt e ehe e et e e bt e eneeenb e e aeeeneeenneeeneeeneeens
Effective grid connection approach for an overshot waterwheel

Enfoque eficaz de conexion a la red de una rueda hidraulica de tipo overshot

VICEINEE LOITE. .ttt e ettt h e h et bt e h e et e b oo h e e b e e bt e h e et e h oo h et b e et h ettt a et
User study of sensorless adaptive haptic assistance for bilateral teleoperation

Caso de estudio de una estrategia de asistencia haptico-adaptativa de teleoperacion bilateral sin sensores

Tobias RING AN JOTGE SOFTONY......iiiiiiitie ittt ettt bt ekt e e e bt e e bt e e a e e bt ookt eh bt e bt e ehe e eh bt e bt e ebe e eabeen b e e ebeenneeanbeenbee e
Reducing sugars degradation in cocoa mucilage to produce bioethanol

Degradacion de azucares reductores del mucilago de cacao para la producciéon de bioetanol

Evaluation of a sequential batch reactor implementing mixing and aeration by recirculation through a Venturi
Evaluacion de un reactor discontinuo secuencial implementando mezcla y aireacion por recirculacion mediante un Venturi
Yomira Elisa Sambony-0rdénez, Maria Juliana Molano-Galindez, Carlos César Cabezas-Cordoba and Susana Montenegro-Arboleda...

Comparative assessment of computational models for the effective tensile strength of nano-reinforced composites
Evaluacion comparativa de modelos computacionales para la resistencia a traccion efectiva en compuestos nano-reforzados
Mateo Duarte-Garcia, Ivan David Patifo-Arcila and César Augusto Isaza-Merino

107






