
Η Επιτροπή Σεμιναρίων της Σχολής Χημικών Μηχανικών έχει την 
ευχαρίστηση να σας προσκαλέσει στο επόμενο σεμινάριο της Σχολής, που 
θα δοθεί από το Δρα Αντώνιο Αρμάο, Assistant Professor of Chemical 
Engineering and Faculty Member of the Operations Resaearch Program, 
Pennsylvania State University, University Park, PA, USA. 
 
Το σεμινάριο έχει προγραμματιστεί για την Τρίτη, 11 Μαρτίου 2008 
στις 13:30, στην αίθουσα σεμιναρίων "Ν. Κουμούτσου".  Ο τίτλος της 
διάλεξης του κυρίου Aρμάου είναι "Design and Control of Complex 
Chemical and Biological Processes". 
 
Ακολουθεί σύντομη περίληψη. 
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Advances in the current computing capabilities have made it possible 
to investigate complex processes that were previously computationally 
intractable. 
Diverse fields benefit from these advances such as microelectronics 
and biomedical fields. Examples include from the microelectronics 
field the ever pressing demand for high performance devices which 
implies the allowable manufacturing tolerances are getting 
increasingly stringent, and from the biomedical field the need to 
design new drugs and identify efficient medication strategies. 
 
Recent results in optimization algorithms have, in principle, made it 
possible to design complex processes that are optimal with respect to 
certain criteria.  
An underlying requirement is that a computationally tractable 
mathematical model capable of describing the dynamic evolution of the 
process with sufficient detail is available.  For example, precise 
regulation of the performance of key industrial products is currently 
an important yet unresolved research problem with broad industrial 
implications. Such requirements necessitate the regulation of 
microscopic product properties within tight limits; this in turn 
requires the development and implementation of computationally-
efficient model-based optimal operation and control policies on the 
processes that make the specific product. Similarly, treatment of HIV 
infection is an important challenge in today's society. Current drugs  
merely prolong the life expectancy and enhance the quality of life of 
the patients; an important shortcoming of these drugs is their 
toxicity and can cause serious side effects, for instance liver 
failure. Consequently, quantification of drug toxicity effects, the 
probability of infection clearance and the computation of dosage 
strategies that are optimal with respect to quality of life is of 
vital importance.  
 
Fundamental mathematical models that can accurately describe all the 
aspects of these processes are usually a combination of 
macroscopic/continuum models that describe the process bulk 
properties and microscopic/atomistic simulations that give the 
necessary accuracy when it is needed. These models are referred  



to as multiscale process systems and their solution requires very 
high computational requirements. Therefore, computationally-efficient 
techniques for the computation of high-performance operation and 
control policies should utilize highly-accurate, yet computationally 
tractable approximations. Motivated by this, the broad objective of 
our research is to resolve the fundamental issues associated with 
computing optimal operation and control policies for complex process 
systems. In this talk, I will present (a) the development of  
omputationally-efficient algorithms for optimization and optimal 
operation of such processes and (b) the development of nonlinear, 
low-order, approximate models and construction of practically 
implementable feedback control systems that can deal with the issues 
of nonlinearity, model uncertainty and constraints. I will finally 
present applications of the presented methods towards (a) the optimal 
operation of a representative metal-organic vapor phase epitaxy 
process and (b) the identification of optimal medication schedules 
that maximize the probability of HIV infection clearance during the 
primary stage. 
 
Για περισσότερες πληροφορίες μπορείτε να επικοινωνήσετε μαζί μας 
με e-mail στη διεύθυνση doros@central.ntua.gr. 
 
Mε θερμούς συναδελφικούς χαιρετισμούς. 
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