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Objectives of Education

CEO1 - Apply scientific concepts to environmental problems and their correlation with technological
concepts.

CEO02 - Analyze systems, environmental problems and their resolution using models and evaluate them.
CEO3 - Acquire basic skills of laboratory work and identify the methods and instrumentation for the
determination of parameters relevant to the analysis of environmental problems.

Very aware of the structure of land, water and artificial ecosystems and their interactions.

Meet the ecology and the cycling of elements.

Meet the major environmental problems globally.

Analyzes energy bases, stoichiometric and kinetic of different processes.

Modeling process and quantifies the performance and efficiency of systems.

Determines the basis of environmental hazards to human health and ecosystems.

Apply material balances and energy to environmental problems.

Interprets water-rock and water - air interactions using thermodynamic and kinetic methods.

Meet the pollutants and identify their impact.

Learn the basics of how the atmosphere and applies them in maintaining air quality.

Learn the basics of climate and discusses the implications of current climate change.
Conceptualized an environmental problem described by equations and poses analytical or numerical
solution.

Identifies the codes you need to solve a problem as conceptualized.

Recognizes the spatial and temporal scales required to resolve the problem.

Is familiar with solutions to problems relating to dynamical systems.

Learn about simple solutions to problems advection- dispersion - reaction.

Recognizes the existence of uncertainty in the parameters of the equations and is capable of performing an
uncertainty analysis and sensitivity.

Learn methods for information and action on various parameters or variables.

Understand that any measure inherently carries an associated error and is able to work with them.
It is critical to the values reported by others when the measurement method is not specified.

He has worked in the laboratory measurement of some parameters of environmental interest.

Dynamic processes, reactions and reactors.
Bioenergetics and stoichiometry of biological reactions.



Kinetics of biological processes of interest in environmental engineering.

Kinetics of biofilm reactors and immobilized biomass.

Simultaneous expression of matrix kinetic biological processes.

Technical parameter identification of biological processes.

Techniques of qualitative and quantitative measurement of microbial populations.

The specific objective of the course is to build solid knowledge and to develop skills to further deal with the
design and operation of biological processes interesting in the field of environmental engineering.

Total hours of student work

Hours Percentage
Supervised Learning | Large group 255h 56.67 %
Medium group 9.75h 21.67 %
Laboratory classes 9.75h 21.67 %
Guided Activities 0.0h 0.00 %
Self Study 80.0h
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Teaching Methodology

The course consists of 3 hours per week of classroom activity, each day will consider a different topic of the
syllabus.



Between half of the time and two thirds of the 3h class session, will be devoted to theoretical concepts and
the rest of the period to individual or group exercises about calculations or discussions about the topic
considered.

The discussion part aims to help the acquisition of the knowledge explained during the theoretical part.
The ATENEA virtual campus will held the oral presentation of the theoretical part, the essential support
information for the theory and the practical part of the sessions.

All student must carry out a project in group about the management of a waste by biotechnological means.
At the end of the course, each group will expound the project to be discussed by the rest of the colleagues
and teacher.

Grading Rules
(*) The evaluation calendar and grading rules will be approved before the start of the course.

The qualification of the subject is as follows:

- Exams 40%

- Project 40%

- Reports 10%

- Class exercises 10%

EXAMS: individual tests. No class notes are allowed. Only calculator is allowed.

PROJECT: in groups of 3-4 people. Final mark of each student includes teacher assessment, assessment
of the rest of the groups (inter-group assessment) and assessment of the same group (assessment intra-
group).

REPORTS OF TECHNICAL VISITS: during the course between 1 and 2 visits will be conducted to
companies which work with biotechnological systems. A report or a questionnaire will be done about the
visit.

CLASS EXERCICES: from discussion sessions or exercises, some individual or collective deliverables will
be done.

Test Rules

EXAMS: individual tests. Notes cannot be taken. Only calculators are allowed.

COURSE WORK: done in groups of 3-4 people. The final mark of each student's work includes the
teacher's assessment, the assessment made by the other groups (inter-group assessment) and the same
group's assessment (intra-group assessment).

REPORTS ON VISITS: during the course there will be between 1 and 2 visits to facilities that make
biotechnological systems. A report must be handed in or an individual questionnaire solved via Atenea.
CLASS EXERCISES: from the discussion sessions or exercise work, evaluable documents can be handed
in to be done in groups.

Office Hours

To be arranged, preferably after class hours.
Also by virtual meetings
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