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Prerequisites

There are no incompatibilities.

Objectives and Contextualisation

The general objective of this course is to learn the principles that govern the biotechnological processes
carried out at full-scale.

Specific objectives include:

1. Perform the balances of energy and mass involved in these processes.

2. Use the phenomena of heat and mass transport associated with these processes.
3. Interpret the flow diagrams in which these processes are represented.

4. Use properly the units used in mathematical expressions.

Competences

® Describe the principles behind the design and functioning of bioreactors and calculate, interpret and
rationalise the main parameters in transport phenomena and the matter and energy balances in
bioindustrial processes.

® | earn new knowledge and techniques autonomously.

® Use ICT for communication, information searching, data processing and calculations.

® Use the fundamental principles of mathematics, physics and chemistry to understand, develop and
evaluate a biotechnological process.



® Work individually and in teams

Learning Outcomes

Apply matter and energy balances in bioindustrial processes.

Describe the units, variables and characteristics of transport phenomena.

Explain matter and energy balances in bioindustrial processes.

Learn new knowledge and techniques autonomously.

Solve problems in different key aspects of bioindustrial processes.

Solve problems in matter and energy balances in bioindustrial processes.

Use ICT for communication, information searching, data processing and calculations.
Work individually and in teams
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Content

1. Introduction.

1.1. Units systems

1.2. The international system of units
1.3. Numerical methods

1.3.1. Search zeros in nonlinear equations
1.3.2. Differential equations

1.3.3. Numerical integration

1.3.4. Numerical derivation

1.3.5. Interpolation and adjust

2. Mass balance without chemical reaction
2.1. General systems. Simple cases

2.2. Calculation basis. Complex systems
2.3. Non steady state

3. Systems with chemical reaction

3.1. Concept of conversion and yield
3.2. Isothermal chemical reactors

4. Energy balance

4.1. Global Balance

4.2. Heat energy

4.3. Energy in chemical reactors

5. Transport phenomena

5.1. Bases

5.2. Transport coefficients



*Unless the requirements enforced by the health authorities demand a prioritization or reduction of these
contents.

Methodology
Methodology combining different activities:

Classes of theory: it is a master class taught by the theory teacher who, in some cases, has audiovisual
support that is available in the Virtual Campus of the course. In classrooms, it is possible to propose practical
examples.

Classes of problems: that will focus on lesson problems that are presented in the Virtual Campus of the
course, with different grades of complexity. The problem-solving classes will consider a limited number of
problems. Apart from these problems, other ones are at the disposition of the students to do them
autonomously. Also, blocks of more problems are at teacher's disposition and in the bibliography of the course.

It is important to note that some of the problems require a numerical resolution that exceeds the ability of the
students. For this reason, in Theme 1 is presented a software to help the student to solve them. The software
is presented in a specific session.

Theory classes are done in a single group, whereas the classes of problems are divided into two groups (A
and B). The student has to consult in which group is included.

Activities

Title Hours ECTS Learning Outcomes

Type: Directed

Type: Direct 1 0.04 7,6

Type: Direct 30 1.2 1,2,3,5

Type: Supervised

Type: Supervised 15 0.6 1,7,6,5

Type: Autonomous

Type: Autonomous 30 1.2 1,7,2,6,5
Type: Autonomous 66 2.64 1,3,6,5
Assessment

The evaluation system is based on a continuous assessment that combines different activities:
Continuous assessment activities: 100%

* Activity 1 (Test Unit 1): 25%

« Activity 2 (Test Unit 2): 25%

* Activity 3 (Test Unit 3): 25%

* Activity 4 (Test Unit 4): 25%



To pass the course will take a minimum of five as the average grade of the continuous evaluation. All activities
must have been evaluated. Students who do not attend an activity will be evaluated with a 0 in that activity.

Students that do less than 3 activities will not be evaluated. Students who fail the course with continuous
assessment can make a final examination, including any part of the course and calculated in 100%.

Students who wish to increase qualification can also do this final examination. In this case, the qualification of
the continuous assessment will not be considered. The minimum grade to pass the final exam is again 5.

Without prejudice to other disciplinary action deemed appropriate and in accordance with the academic
regulations in force, it will qualify with a zero irregularities committed by the student that may lead to a change
in the qualification of an act of evaluation. Therefore, to copy any assessment activity will imply not to pass the
course.

*Student's assessment may experience some modifications depending on the restrictions to face-to-face
activities enforced by health authorities.

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

Activity 2 25% 2 0.08 1,7,2,3,6,5,8

Activity 3 25% 2 0.08 1,7,2,3,6,5,8

Activity 4 25% 2 0.08 1,7,2,3,6,5,8

Deliverables 25% 2 0.08 4,7,8
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