MARINE SCIENGE TECHNOLOGY AND MANAGEMENT

CAMPUS DO MAR
CFT 2: INTRODUCCION AL MODELADO MATEMATICO

Fecha: 01-02 Febrero 2016

Horario: dia 1:9:30-13:00
dia 2: 9:30-14:00

Tipo de curso: Curso tedrico
Lugar: Aula de videoconferencia Edificio CITEXVI, Universidade de Vigo

Coordinadora: Eva Balsa-Canto, IIM-CSIC (ebalsa@iim.csic.es)

Profesores: Antonio Alvarez Alonso (IIM-CSIC)
Lino Santos (Universidade Coimbra)

DESCRIPCION

Introduccion al modelado matematico basado en primeros principios (conservacion de la
masa, momento y energia). Métodos numéricos para la resolucion de ecuaciones
diferenciales y en derivadas parciales. Casos practicos en MATLAB.

Contenidos

- Descripcién de fenédmenos de transporte y biotransformacion

- Introduccién a la simulacién dindmica. Métodos de discretizacién en el tiempo. Métodos
predictores-correctores.

- Introduccion a la simulacion de sistemas distribuidos. Métodos numéricos de resolucidn
de ecuaciones en derivadas parciales. Diferencias finitas como ejemplo.

- Modelado y simulacién de (bio-)procesos homogéneos y distribuidos. Casos practicos.

Programa docente (sesiones temdticas y otras actividades)

El curso se organizara en dos sesiones de 3 y 4 horas respectivamente.

- Enla primera sesién el Prof. Santos abordara la descripcién de fenédmenos de transporte y
biotransformacion y realizard una introduccién a la simulacion dindmica, a los métodos
predictores-correctores. Sesién de 3 horas.

- En la segunda sesién el Prof. Alonso presentard una introduccién a la simulacidon de
sistemas distribuidos y a los métodos numéricos para su resolucion. Sesién de 2 horas. A
continuacién ambos profesores presentaran ejemplos practicos de modelos dinamicos de
sistemas homogéneos y distribuidos. Sesién de 2 horas.


mailto:ebalsa@iim.csic.es

MARINE SCIENGE TECHNOLOGY AND MANAGEMENT

CAMPUS DO MAR DOXMAR

Metodologia docente

Presentacién en Powerpoint y pizarra. Los ejemplos se ilustraran utilizando MATLAB.

Sistema de Evaluacion

Los alumnos desarrollaran un trabajo breve. Como propuesta inicial se plantea la posibilidad de
qgue cada alumno seleccione un modelo dindmico de su interés y plantee la metodologia mas
adecuada para su resolucion.

Profesores del curso

Dr. Lino Santos

Auxiliary Professor at the Department of Chemical Engineering of the Faculty of Sciences and
Technology of the University of Coimbra, Portugal. He has a licenciate's degree (1990) and a Ph.D.
(2001) in Chemical Engineering from the University of Coimbra. Dr. Santos's teaching Chemical
Engineering undergraduate courses include the course of Supervision of Processes, that covers
topics in process dynamics, process control, mathematical modeling, and computer simulation.
His research activity lies in the area of process modeling and control. Current research activities
are in the area of nonlinear model predictive control, and process modeling and optimization.
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Dr. Antonio A. Alonso

Research Professor at the Spanish Council for Scientific Research, and a member of the Process

Engineering Group within the Food Science and Technology Department at the IIM-CSIC (Instituto

de Investigaciones Marinas) in Vigo, Spain. Before joining the CSIC in 2001, Dr Alonso hold a

position as Associate Professor of Chemical Engineering at the University of Vigo. He has a B.Sc

Chemistry University of Santiago de Compostela (1984-1989), Industrial Chemistry and a PhD in

Chemical Engineering, by the same University (1993). His research activity lies within the area of

Process and Bioprocess Engineering, with contributions in the field of mathematical modeling,

computer-aided simulation, optimization and robust and predictive control. Particular research

interests include modeling and model reduction of distributed process systems described by

mass, energy and momentum, analysis of chemical and biochemical reaction networks, and real

time robust decision-making tools for processes and bioprocesses. During the last years he

participated and coordinated a number of national and EU funded research projects in the areas

of food technology and process engineering, covering subjects related with plant wide process

control and design. Most projects he participates in are related to the development and

implementation of efficient process system engineering tools to improve the operation of

bioprocesses. As a result of his research activity he has published over 200 publications including

articles, book chapters and congress proceedings.
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