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=1 PREFACE

PREAMBULO

Desejamos as boas-vindas ao ICEUBI2017 - International Congress on Engineering
- A Vision for the Future, promovida pela Faculdade de Engenharia da
Universidade da Beira Interior, e Covilha, Portugal, com o patrocinio da Reitoria
da Universidade da Beira Interior e o apoio institucional da Ordem dos
Engenheiros de Portugal e da Camara Municipal da Covilha.

Esta edicao vem na sequéncia do sucesso de oito anteriores Conferéncias de
Engenharia realizadas na FEUBI com periodicidade bienal que se constituiram
como uma organizacao de referéncia no dominio da Engenharia em Portugal.

Este congresso tem por objetivo principal divulgar a contribuicao e interesse da
Engenharia para a sociedade e fazer uma antevisao do nosso futuro comum. Ao
mesmo tempo pretende-se fomentar o contacto entre investigadores e
profissionais de diferentes areas de Engenharia, possibilitar a divulgacao das
suas atividades de investigacao, de inovacao e desenvolvimento, junto dos
varios sectores de atividade econdémica e também servir de divulgacao ao
trabalho de investigacao e desenvolvimento que é realizado no seio da FEUBI.

Pretendia-se nesta edicao 2017 consolidar a internacionalizacao e elevar o seu
patamar de qualidade, recebendo contribuicdes de diferentes especialistas e
promovendo o debate sobre a visao futura para a Engenharia. Todos os artigos
foram submetidos na plataforma informatica criada para o efeito, sendo
revistos por 2 elementos da comissao cientifica no sistema “blind review”,
tornando o processo de revisao mais transparente, cuidado e exigente. Os
artigos melhor classificados pelos revisores cientificos serao escolhidos para
publicacao nas revistas cientificas associadas ao Congresso: Open Engineering,
Case Studies on Transport Policy e Millenium - Journal of Education,
Technology, and Health.

Esta edicao da ICEUBI2017 contempla 4 palestras convidadas e 38 sessoes
paralelas relativas a 30 sessoes tematicas propostas e outros topicos cientificos
de interesse disponibilizados para a submissao de artigos, que contemplam
todas as areas de engenharia e que incluem, por exemplo, aeronautica, civil,
eletromecanica, informatica e téxtil, arquitetura, urbanismo e gestao. Foram
submetidos 194 artigos e aprovados 168 artigos completos de autores
portugueses (10 universidades e 7 institutos politécnicos), do Brasil (12
universidades), Argélia (5 universidades), (Polénia (4 universidades), Espanha
(5 universidades), Turquia (2), Mocambique, Australia, Hungria e Franca.
Participam ainda autores de 14 centros de investigacao.
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=1 INTRODUCTION

ICEUBI2017 aims to promote the contribution and concern of Engineering for
human society, and make a preview of our common future, ensuring contact
between researchers and practitioners from different fields of engineering and
permit the dissemination of its research, innovation and development within
the various sectors of economic activity.

This event comes in the sequence of the successful “ICEUBI2015"
(iceubi2015.ubi.pt), which included in its program 3 invited lectures and 40
parallel sessions of 23 thematic sessions where 220 complete papers and posters
were presented. For the first time a set of articles were published in a Special
Issue of Open Engineering magazine.

=1 OBJECTIVES

Conceived as a forum for discussion, the event aims to:

¢ Promote the contribution of Engineering for Society;

e Ensure the contact between researchers and practitioners from different
fields of engineering;

e Permit the dissemination of the activities of research, innovation and
development within the various sectors of economic activity.

= THEMATIC SESSIONS PROPOSED

TS1 - Emerging Geomaterials and Construction Ecology

TS2 - Fire Engineering and Natural Disasters

TS3 - Off-site Construction-Challenges and Trends

TS4 - Innovative structural materials

TS5 - Rehabilitation of buildings and satisfaction of contemporary
requirements

TS6 - Structural Engineering, Dynamics and Control

TS7 - Food Science and Engineering

TS8 - Geographic Information Systems Applied to Engineering
TS9 - Transport Infrastructures

TS10 - Geographic Engineering, Geodesy and Topography

TS11 - Sustainable materials and building technologies

TS12 - Materials, to serve the smart building

TS13 - Materials and health

TS14 - Nonlinear Filtering and Control of Uncertain Systems
TS15 - Air Transport

TS16 - Fibrous Materials

TS17 - RE-Architectures

TS18 - Trends and technologies in agriculture and agroindustry

R
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TS19 - Traditional domestic spaces: new perspectives for its actualization
TS20 - Teaching research and architectural practice

TS21 - Postgraduate Teaching: Dissertation vs. Project

TS22 - Public Art and Urban Development: an Interdisciplinary Perspective in
Time and Space

TS23 - Integration and management of energy and water systems - See more
TS24-Cities, Intersectionality and Participation: Other ways of doing it?
TS25-Challenges in urban landscape and public space

TS26-POLIS Projects: Territorial, urban, architectonic, constructive, and
technological impacts, after Expo98

TS27-Thinking Architecture: Structure and Composition as protagonists
TS28-Propulsion System

TS29-Impressions in the Territory: risks, development, culture and tourism in
architecture and engineering

TS30-Indoor Environmental Quality

-+ CONFERENCE TOPICS

CT1 - Aero and Hydrodynamics

CT2 - Aeronautics and Astronautics

CT3 - Agronomic and Forestry

CT4 - Architecture, Design and Urban Planning
CT5 - Bioengineering and Biotechnology

CTé6 - Chemistry

CT7 - Computer Science

CT8 - Construction

CT9 - Electrotecnics and Electronics

CT10 - Energy

CT11 - Environment

CT12 - Geotechnics, Geologics and Mining

CT13 - Industrial Management, Production and Maintenance
CT14 - Instrumentation, Automation and Control
CT15 - Materials

CT16 - Mathematical Methods in Engineering
CT17 - Mobility and Transportation

CT18 - Naval

CT19 - Physics

CT20 - Rehabilitation and Sustainability

CT21 - Space Systems and Geographic Information
CT22 - Structures

CT23 - Teaching Engineering

CT24 - Technological Innovation and Product Development

CT25 - Technological Design \
Xi S \

/
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CT26 - Telecommunications
CT27 - Textile

CT28 - Transport Phenomena
CT29 - Other Engineering Topics

= PRrevious ICEUBI

This event comes in the sequence of the successful “ICEUBI2015”
(iceubi2015.ubi.pt), “ICEUBI2013" (iceubi2013.ubi.pt) and “ICEUBI2011”
(iceubi2011.ubi.pt).

ICEUBI2011

International Conference on

Engineering UBI2011
International
Conference o Engineering ~ ENGINEERING

FOR

inovation & development

ICEUBI 201
28-30 <EUBLLU
November -

Coviindi, Universidade da Beim Inferior
PORTUGAL

" .
ﬁm,um @ B coine

Figura 1 -Quadro da Sala dos Conselhos FEUBI
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='SCIENTIFIC COMMITTEE

Abderahim Gheris, University of Souk Ahras, Algeria;
Abel Joao Padrao Gomes, UBI, Portugal;

Abilio Manuel Pereira da Silva, UBI, Portugal;

Achour Yacine, Universidade de Bordj Bou Arreridj, Algeria;
Albert Castell, Univ. Lleida, Spain;

Ana Bastos, Univ. Coimbra, Portugal;

Ana Briga Sa, UTAD, Portugal;

Ana Carla Vicente Vieira, Inst. Polit. Tomar, Portugal;
Ana Lidia Moreira Machado dos Virtudes, UBI, Portugal;
Ana Maria Tavares Martins, UBI, Portugal;

Anna Marta Wlodarczyk, TUB, Germany;

Ana Paula Parreira Correia Rainha, UBI, Portugal;

Ana Ramos, IPCB, Portugal;

Ana Rita Ochoa de Castro, UBI, Portugal;

Anabela Paiva, UTAD, Portugal;

André Resende Rodrigues da Silva, UBI, Portugal;

Antonia Fialho Conde, Univ. Evora, Portugal;

Antonio Baptista Coelho, LNEC, Portugal

Antonio Carlos Mendes, UBI, Portugal;

Antonio Eduardo Victoria do Espirito Santo, UBI, Portugal;
Antonio Joao Carvalho de Albuquerque, UBI, Portugal;
Antonio Joao Marques Cardoso, UBI, Portugal;

Antonio Jalio Marques Baptista Coelho, UBI, Portugal;
Antonio Luis Pimentel Vasconcelos, ESTG Viseu, Portugal;
Assed Haddad, UFRJ, Brazil;

Bertha Maria Baptista Santos, UBI, Portugal;

Boulifa Ridha, Université Mohamed Cherif Messaidia, Souk-Ahras, Algeria;
Carlos Manuel Chorro Simoes Barrico, UBI, Portugal;
Carlos Manuel Pereira Cabrita- UBI -Portugal;

Carmen Carvalheira - ISEL - Portugal;

Cesare Sangiorgi, Univ. Bologna, Italy;

Claudia Sofia Sao Marcos Miranda Beato, UBI, Portugal;
Claudia Almeida, Univ. Algarve, Portugal;

Cristina Maria Sena Fael, UBI, Portugal;

Davide Sérgio Baptista da Fonseca, UBI, Portugal;

Denis Alves Coelho, UBI, Portugal;

Eduardo Gonzalez Fraile, Univ. Valladolid, Spain;

—
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Eduardo Mosquera Adell, Univ. Sevilla, Spain;

Eduardo Qualharini, UFRJ, Brazil;

Enrique Ciro Quispe Oquena, Univ. Autonoma de Occidente, Colombia;
Fatima Farinha, Univ. Algarve, Portugal,;

Fernanda Rodrigues, Univ. Aveiro, Portugal;

Fernando Canovas Garcia, Univ. Algarve, Portugal;

Fernando José da Silva Velez, UBI, Portugal;

Fernando José Parracho Lau, IST, Portugal;

Fernando Manuel Bigares Charrua dos Santos, UBI, Portugal;

Fernando Torgal, Centro de Territério, Ambiente e Construcao (C-TAC) - Univ.
Minho, Portugal;

Fernando Zaparain Hernandez, Uni. Valladolid, Spain;

Francisco Miguel R. Proenca Brojo, UBI, Portugal;

Gabriela Covatariu, “Gheorghe Asachi” Technical University of lasi, Romania;
Glauber Cruz - Federal University of Maranhao - Brazil

Goncalo Homem de Almeida Correia, TU Delft, Netherlands;

Hélder Joaquim Dinis Correia, UBI, Portugal;

Helena Elias, Univ. Lus6fona Humanidades Tecnologias, Portugal;

Hipolito de Sousa, FEUP, Univ. Porto, Portugal;

Humberto Varum, FEUP, Univ. Porto, Portugal;

Inés Andrade Marques, Univ. Luséfona Humanidades Tecnologias, Portugal;
Inés Daniel de Campos, UBI, Portugal;

Inés Flores-Colen, IST, Portugal;

lonut-Ovidiu Toma, “Gheorghe Asachi” Technical University of lasi, Romania;
Isabel Maria da Conceicao Fonseca G. Falorca, UBI, Portugal;

Isabel Torres, Univ. Coimbra, Portugal;

José Lourenco da Saude (COR ENG AER) - FAP, Portugal,;

Joana Pestana Lages, CIAUD/FAUL, Portugal;

Joao Carlos Lanzinha, UBI, Portugal;

Joao Leitao, UBI, Portugal;

Joao Manuel Milheiro Caldas Paiva Monteiro, UBI, Portugal;

Joao Miranda Guedes, FEUP, Univ. Porto, Portugal;

Joao Paulo Castro Gomes, UBI, Portugal;

Joao Pedro Cruz da Silva, I.P. Leiria, Portugal;

Joao Paulo Fialho de Almeida Pereira Delgado, UBI, Portugal;

Joaquim Miguel Goncalves Macedo, Univ. Aveiro, Portugal;

Joao Negrao, Univ. Coimbra, Portugal;

Joaquim Silva Gomes, FEUP, Univ. Porto, Portugal;

Jorge Alberto Duran Suarez, Univ. Granada, Spain;

Jorge de Brito, IST, Portugal;
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Jorge Humberto Goncalves, UBI, Portugal;

Jorge Jular, Univ. Valladolid, Spain;

Jorge Manuel da Silva Carlos, UBI, Portugal;

Jorge Miguel de Almeida Andrade, UBI, Portugal;

Jorge Miguel Reis Silva, UBI, Portugal;

José Amorim Faria, FEUP, PT;

José Antonio M. Felippe de Souza, UBI, Portugal;

José da Silva Neves Dias, UBI, Portugal;

José Lourenco da Saude (COR ENG AER) - FAP, Portugal,;
José Manuel Pedreirinho, O.A., Portugal;

José Maria Jové Sandoval, Univ. Valladolid, Spain;

José Miguel Silva, Melbourne Institute of Technology, Australia;
José Nunes, IPCB, Portugal;

José Pascoa, UBI, Portugal;

Josep Lluis Ginovart, Univ. Internacional Catalunya, Spain;
Judith Evans, London South Bank University, United Kingdom;
Kouamana Bousson, UBI, Portugal;

Larbi Belagraa, University Of Bordj Bou Arreridj, Algeria;
Lidia Rincon, Univ. Lleida, Spain;

Lacio Miguel Studer Ferreira, UBI, Portugal;

Luis Andrade, IPCB, Portugal;

Luis Carlos Carrilho Goncalves, UBI, Portugal;

Luis Carlos Carvalho Pires, UBI, Portugal;

Luis da Silva Félix, Academia da Forca Aérea, Portugal;
Luis Filipe de Almeida Bernardo, UBI, Portugal;

Luis Filipe Pires Borrego, Inst. Sup. Eng. Coimbra, Portugal;
Luis José Andrade Pais, UBI, Portugal;

Luis Manuel Ferreira Gomes, UBI, Portugal;

Luis Miguel de Barros Moreira Pinto, UBI, Portugal;

Luis Otavio Cocito de Araujo, UFRJ, Brazil;

Luis Pinto de Andrade, IPCB, Portugal;

Luisa Rita Brites Sanches Salvado, UBI, Portugal;

Luiz Oliveira, UniCeuma, Brazil

Mafalda Gambutas Teixeira de Sampayo, ISCTE-IUL, Portugal;
Manuel Braz Cesar, IPB, Portugal;

Manuel José dos Santos Silva, UBI, Portugal;

Manuel Pinto, Inst. Polit. Viseu, Portugal;

Manuel Ramiro Dias Pastorinho, UBI, Portugal;

Marcin Gorski, Silesian Univ. of Technology, Poland;
Margarida Vaz, UBI, Portugal;
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Maria Joao Falcao Silva, LNEC, Portugal;

Maria Madalena Rocha Pereira, UBI, Portugal;
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Maria Paula Simoes, IPCB, Portugal;

Maria Teresa Pérez Cano, Univ. Sevilla, Spain;

Maria Rosalia Guerreiro, ISCTE, Portugal;
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Miguel Costa dos Santos Nepomuceno, UBI, Portugal;
Miguel Joao Mendes do Amaral Santiago, UBI, Portugal;
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Mose Ricci, Facolta di Architettura di Genova, Italy;
Nikola Ivkovic, Univ. Zagreb, Croatia

Nuno Goncalo Coelho Costa Pombo, UBI, Portugal;
Nuno José Ramos Belino, UBI, Portugal;

Patricia Alexandra Dias Santos Pedrosa, UBI, Portugal;
Paul Andrew Crocker, UBI, Portugal;

Paula Rainha, UBI, Portugal;

Paulo André Pais Fazendeiro, UBI, Portugal;

Paulo Eduardo Maia de Carvalho, UBI, Portugal;

Paulo Jorge Gomes Ribeiro, Univ. Minho, Portugal;
Paulo von Kruguer, U.F. Minas Gerais, Brazil;
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Paulo Sérgio Scalize, U. F. Goias, Brazil;

Paulo Tormenta Pinto, ISCTE-IUL, Portugal;

Paulo Vila Real, Univ. Aveiro, Portugal;
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Piotr Miluski, Bialystok Univ. of Technology, Poland;

R. Kowalczyk, Private Univ. for Ecology and Management, Poland;
Raimundo Mendes da Silva, Univ. Coimbra, Portugal
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=~|CEUBI 2017 STATISTICS

A total of 194 papers were submitted to ICEUBI2017.

Mumber of papers by TS
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Distribution by country

D
)
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Removal of Cr, Cu and Zn from liquid effluents using the fine component
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Abstract

The practice of reuse of treated wastewater (TWW) is seen as a strategy for water conservation in regions where water
scarcity is a natural reality and in those where population growth and/or climate change foresee this scarcity. In situations of
lower water scarcity, reuse is practiced by imperatives of environmental protection of the receiving media, reducing the
discharge of effluents from wastewater treatment plants (WWTP). The artificial recharge of aquifers (RAQ) with TWW is a
very common practice at the international level, but little considered in Portugal. However, residual waste from TWW (e.g.
heavy metals), when deposited in soil or water, can cause significant environmental impacts on its uses, and cause serious
health problems in several animal species due to their bioaccumulation in food chains. The present study intends to show
that the granitic residual soils of the Quinta de Goncalo Martins (Guarda), in the Beira Interior region of Portugal, present
physical-chemical and mineralogical characteristics favorable to the infiltration of TWW into RAQ. The results of the batch
sorption tests indicate that the soil has a reactive capacity to remove the Cu and Zn residual load at TWW at high
efficiencies by adsorption and ion exchange mechanisms. The pseudo-first order model explained the reaction kinetics for
the three heavy metals removal and when the sorption equilibrium state was reached, the removal of these metals was
explained by the Freundlich isotherm.
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