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2. Pre-Requisites

Not established

3. Justification in the curriculum, relation to other subjects and to the profession

Transport phenomena constitute, together with thermodynamics and chemical reaction engineering, one of the three pillars of chemical engineering to describe
industrial processes. This subject describes the phenomenological processes of transport of: quantity of movement, heat and matter that, combined with the other
two aforementioned pillars, will allow modeling and operating industrial processes.

The implementation of this subject in the Master of Chemical Engineering, means that the previous knowledge required in it has been developed in the subjects
of Initiation to Chemical Engineering, Balances of Matter and Mechanical Energy of Fluids, Separation Operations, Projects, Basic Operations of the Food and
Pharmaceutical Industry and Advanced Simulation of Chemical Processes. Some of the previous theoretical knowledge required has been completed through
laboratory practices in subjects such as the Integrated Laboratory of Basic Operations and Chemical Reaction Engineering

4. Degree competences achieved in this course

Course competences

Code Description

CBO6 To possess and understand knowledge that provides a basis or opportunity to be original in the development and/or application of
ideas, often in a research context

E01 To apply knowledge of mathematics, physics, chemistry, biology and other natural sciences, obtained through study, experience, and
practice, with critical reasoning to establish economically viable solutions to technical problems.

£03 To conceptualize engineering models, apply innovative methods in problem solving and appropriate software applications, for the

design, simulation, optimization and control of processes and systems.

To have the ability to solve problems that are unknown, incompletely defined, and have competing specifications, considering the
E04 possible solution methods, including the most innovative ones, selecting the most appropriate one, and being able to correct the
implementation, evaluating the different design solutions.
To have adequate knowledge to apply the scientific method and the principles of engineering and economics, to formulate and solve
complex problems in processes, equipment, facilities and services, in which matter undergoes changes in its composition, state or

Got energy content, characteristic of the chemical industry and other related sectors including the pharmaceutical, biotechnological,
materials, energy, food or environmental sectors.
To conceive, project, calculate and design processes, equipment, industrial facilities and services, in the field of chemical engineering

G02 and related industrial sectors, in terms of quality, safety, economy, rational and efficient use of natural resources and environmental
conservation.
To know how to establish mathematical models and develop them by means of appropriate computing, as a scientific and technological

Go05 ) ) . e
basis for the design of new products, processes, systems and services, and for the optimization of others already developed.

C06 To have the capacity of analysis and synthesis for the continuous progress of products, processes, systems and services using criteria
of safety, economic viability, quality and environmental management.

co7 To integrate knowledge and deal with the complexity of making judgments and decisions, based on incomplete or limited information,
including reflections on the social and ethical responsibilities of professional practice

G09 To communicate and discuss proposals and conclusions in multilingual forums, specialized and non-specialized, in a clear and
unambiguous way

G114 To possess the skills of autonomous learning in order to maintain and improve the competences of chemical engineering that allow the
continuous development of the profession

MCH To have acquired advanced knowledge and demonstrated an understanding of the theoretical and practical aspects and of the working
methodology in the field of Chemical Engineering with a depth that reaches the forefront of knowledge

MG2 To be able, through arguments or procedures developed and supported by themselves, to apply their knowledge, understanding and

problem-solving skills in complex or professional and specialized work environments that require the use of creative or innovative ideas



MC3 To have the ability to collect and interpret data and information on which to base their conclusions including, where necessary and

Rocnbiefeateon ansesiaprentifitonsticbissues iniia-lalbai chaprab ANSINRM88Iutions in the academic, work or professional
MC4 field of study of Chemical Engineering

To know how to communicate to all types of audiences (specialized or not) in a clear and precise way, knowledge, methodologies,
ideas, problems and solutions in the field of the study of Chemical Engineering

To be able to identify their own training needs in the field of study of Chemical Engineering and work or professional environment and
to organize their own learning with a high degree of autonomy in all kinds of contexts (structured or unstructured).

5. Objectives or Learning Outcomes

Course learning outcomes

Description

To have the ability to calculate property flows and concentration profiles in different systems situations.

To have the ability to design a pipe network incorporating the elements of regulation and measurement of flow rates.

To have the ability to pose and solve conservation equations for molecular transport in situations of different complexity (including dynamic state or two-
dimensional transport). Be aware that the lack of knowledge and complexity of turbulent transport force to the use of approximate calculation methods, with the
introduction of transport coefficients.

To acquire skill in determining the rheological behavior of a fluid. To understand the concept of boundary layer

To acquire skills in estimating transport properties.

To know the meaning of the different terms of the expressions of the general microscopic equations of conservation of any extensive property and particularized
to the transports of mass, energy and momentum

To know the importance of transport phenomena in Chemical Engineering.

6. Units / Contents
Unit 1: General knowledges
Unit 1.1 General knowledges
Unit 1.2 Kinematic of fluids
Unit 1.3 Dynamic of fluids
Unit 1.4 Fluid behaviour
Unit 2: Molecular Transport
Unit 2.1 Mechanims and Fluids
Unit 2.2 Transport of property
Unit 2.3 Conservation Equation
Unit 3: Application of the Conservation Equations
Unit 3.1 Internal flow of fluids in laminar regime
Unit 3.2 Heat transmision by conduction in solids
Unit 3.3 Mass transfer by diffusion
Unit 4: Turbulent Transport
Unit 4.1 Average Conservation equation
Unit 4.2 Theory about turbulence
Unit 4.3 Boundary layer theory
Unit 4.4 Individual transport coefficients
Unit 4.5 Global Transport coefficients

A e odules and ethodolog

Related Competences

Training Activity Methodology (only degrees before RD |[ECTS |Hours|As|Com|Description
822/2021)

g:?;? Attendance (theory) [ON- |, o tires E01 E03 GO6 G09 112| 28 N| -

Problem solving and/or case ) . EO1 EO3 E04 G06 GO7

studies [ON-SITE] Problem solving and exercises MC1 MC2 MC3 0.88 22 Y Y

. . . ) E04 GO7 G09 MC2 MC3
Group tutoring sessions [ON-SITE] |Group tutoring sessions MC4 MC5 MC6 0.08 2l'Yl N
Progress test [ON-SITE] Assessment tests CBO6 E01 E03 E04 GOt 0.32 8 Y Y

G02 G06 MC2 MC3 MC4
EO01 E03 GO1 G02 G05 G06

Study and Exam Preparation [OFF-

SITE] Self-study G07 G11 MC1 MC2 MC3 3.6 90| N -
MC4 MC5 MC6
Total: 6/ 150
Total credits of in-class work: 2.4 Total class time hours: 60
Total credits of out of class work: 3.6 Total hours of out of class work: 90

As: Assessable training activity
Com: Training activity of compulsory overcoming (It will be essential to overcome both continuous and non-continuous assessment).

8. Evaluation criteria and Grading System

Non-
. Continuous .° A
Evaluation System continuous |Description
assessment L
evaluation
Itincludes problems solved and delivered individually and in
Assessment of problem solving and/or case studies 50.00% 0.00% groups and cases raised about what was presented in the




group tutarials
They will be tests of progress in the case of continuous
Test 50.00% 100.00% evaluation and final test in the case of non-continuous
evaluation
Total:| 100.00% 100.00%

According to art. 4 of the UCLM Student Evaluation Regulations, it must be provided to students who cannot regularly attend face-to-face training activities the
passing of the subject, having the right (art. 12.2) to be globally graded, in 2 annual calls per subject, an ordinary and an extraordinary one (evaluating 100% of
the competences).

Evaluation criteria for the final exam:
Continuous assessment:
To pass the subject, a minimum average rating of 5 points (out of 10) will be necessary. In each of the evaluable parts it will be necessary to obtain a
minimum rating of 4 (out of 10).
Non-continuous evaluation:
To pass the subject, the average is required to be equal to or greater than 5.0.
Specifications for the resit/retake exam:
The evaluation system will be by examination, without the part of delivery of problems or solved cases

9. Assignments, course calendar and important dates

Not related to the syllabus/contents
Hours hours
Class Attendance (theory) [PRESENCIAL][Lectures] 28
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 22
Group tutoring sessions [PRESENCIAL][Group tutoring sessions] 2
Progress test [PRESENCIAL][Assessment tests] 8
Study and Exam Preparation [AUTONOMA][Self-study] 90
Global activity
Activities hours
Problem solving and/or case studies [PRESENCIAL][Problem solving and exercises] 22
Class Attendance (theory) [PRESENCIAL][Lectures] 28
Group tutoring sessions [PRESENCIAL][Group tutoring sessions] 2
Progress test [PRESENCIAL][Assessment tests] 8
Study and Exam Preparation [AUTONOMA][Self-study] 90
Total horas: 150
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