
Course Guide
46555 Transport phenomena 

46555 Transport phenomena 1 / 6

COURSE DATA

DATA SUBJECT

Code: 46555
Name: Transport phenomena 
Cycle: Master's Degree
ECTS Credits: 4.5
Academic year: 2025-26
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Degree Center Acad. year Period

2261 - Master's Degree in Chemical Engineering Escola Tècnica Superior 
d'Enginyeria 1 First quarter

SUBJECT-MATTER

Degree Subject-matter Character
2261 - Master's Degree in Chemical Engineering Transport phenomena COMPULSORY

COORDINATION

ALVAREZ HORNOS FRANCISCO JAVIER

SUMMARY

The subject Transport Phenomena is part of the subject matter Processes and Product Engineering, the
general aim of which is that students acquire the basic principles of the chemical engineering for
subsequent application to the design and analysis of the operation of chemical reactors and unit
operations of the process industry.
It is a compulsory subject that is taught quarterly basis in the Master in Chemical Engineering in the first
quarter and taught in Spanish. The curriculum consists of a total of 4.5 ECTS.
 
This course aims to go more deeply into the basis of momentum, heat and mass transfer processes, by
introducing two fundamental tools for the chemical or physical process analysis and design: microscopic
balances and rate equations, so much for the molecular transport and for the turbulent processes. The
theoretical aspect of the matter complements with a practical component in which, after the introduction of
the basic concepts, the students will realise exercises of application.
 
The general objectives of the course are:

-  To deepen in the laws governing the momentum, heat and mass transfer in any physical or chemical
process, to tackle then the equipment design of the chemical process industry.
-  To develop in students the ability to pose and solve numerical problems in transport phenomena, -and
to interpret the results, using both simple analytical models and numerical simulation software.
-  To enhance the student's skills in reasoning and systematic work.

 
The course contents are:
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-  Conservation and change equations. Rate equations.
-  Design equations in molecular and turbulent transport.
-  Boundary Layer Theory.
-  Analogies between transport phenomena.
-  Application to the resolution of practical cases.
 
 
LEARNING OUTCOMES (RD 1393/2007): 1. To know the laws governing the momentum, heat and mass
transfer processes in physical or chemical processes. 2. To identify and explain the physical meaning of
each of the terms in the equations of microscopic property balances. 3. To identify and describe the rate
equations of molecular transport processes. 4To know how to approach and solve problems on laminar
fluid motion and molecular heat and mass transfer. 5. To know how to explain the distinguishing
characteristics of laminar and turbulent flow, and know the models used for their description. 6. To know
how to approach the rate equations for interphase transport. 7. To understand the main models that
explain the dependence of the transport coefficients with the physical and flow properties of the systems.
8. To know and use the analogies between different transport phenomena. 9. To know how to approach
and solve numerical problems on heat and mass transfer between phases.

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

 There are no specified enrollment restrictions with other subjects of the curriculum.
 
OTHER REQUIREMENTS
 

Students with a BSc degree in Chemical Engineering do not need any additional requirements.
Students from other degrees should have the following skills:
- To be familiar with rectangular, cylindrical and spherical coordinates systems.
- Know how to perform operations between scalars, vectors and tensors and know how to solve systems of
equations.
- To be familiar with the concept of reaction rate and to possess basic knowledge of thermodynamics.

COMPETENCES / LEARNING OUTCOMES

2261 - Master's Degree in Chemical Engineering

Apply critical reasoning to their knowledge of mathematics, physics, chemistry, biology and other natural
sciences, obtained through study, experience and practice, in order to establish economically viable
solutions to technical problems.

Be able to access information tools in different areas of knowledge and use them properly.

Be able 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 changes its
composition, state or energy content, these changes being characteristic of the chemical industry and of
other related sectors such as pharmacology, biotechnology, materials science, energy, food or the
environment.
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Be able to assess the need to complete their technical, scientific, language, computer, literary, ethical,
social and human education, and to organise their own learning with a high degree of autonomy.

Be able to solve unfamiliar and ill-defined problems that have specifications in competition by considering
all possible methods of solution, including the most innovative ones, and selecting the most appropriate,
and correct implementation by evaluating the different design solutions.

Conceptualize engineering models; apply innovative methods in problema solving and applications suitable
for the design, simulation, optimization and control of processes and systems.

Have skills for independent learning in order to maintain and enhance the specific competences of
chemical engineering which enable continuous professional development.

Integrate knowledge and handle the complexity of formulating judgments and decisions, based on
incomplete or limited information, which take account of the social and ethical responsibilities of
professional practice.

Know how to establish and develop mathematical models by using appropriate software in order to provide
the scientific and technological basis for the design of new products, processes, systems and services and
for the optimisation of others already developed.

Students should apply acquired knowledge to solve problems in unfamiliar contexts within their field of
study, including multidisciplinary scenarios.

Students should demonstrate self-directed learning skills for continued academic growth.

Students should possess and understand foundational knowledge that enables original thinking and
research in the field.

DESCRIPTION OF CONTENTS

 

1. DESIGN EQUATIONS IN MOLECULAR TRANSPORT

Transport Phenomena Introduction in Chemical Engineering. Transport Mechanisms. Microscopic balances
of property. Rate equations. Combination of the microscopic balance and the rate equation.

 

2. STEADY STATE MOLECULAR TRANSPORT

Common boundary conditions. Transport of momentum in laminar flow. Heat conduction. Diffusion with
chemical reactions. Introduction to Ansys software: finite element method, analysis, and interpretation of
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results. Solution of uni-, bi-, and tridirectional problems. 

 

3. UNSTEADY STATE MOLECULAR TRANSPORT

Unidirectional transport in semi-infinite media. Unidirectional transport in finite media. Equations for the
molecular transport of heat and mass in the non-steady state. Point and average values. Solving problems
in Ansys: Heat transport in solids.

 

4. TURBULENT TRANSPORT

Introduction. Origin of turbulence. Instantaneous values, time-smoothed values and fluctuations. Time-
smoothed design equations. Solving problems in Ansys: Single-phase fluid flow in turbulent regime.

 

5. CONVECTIVE TRANSPORT

Boundary layer theory. Transport coefficients. Forced convection (internal and external flow) and natural
convection.

WORKLOAD

PRESENCIAL ACTIVITIES

Activity Hours
Theory 23,00
Classroom practices 22,00

Total hours 45,00

NON PRESENCIAL ACTIVITIES

Activity Hours
Attendance at other activities 0,00
Individual or group project 0,00
Independent study and work 28,00
Preparation of lessons 0,00
Preparation for assessment activities 20,00
Resolution of case studies 20,00

Total hours 68,00
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TEACHING METHODOLOGY

Theoretical activities
-    Explanatory development of the subject with the student's participation in resolving specific issues.
-    Carrying out individual evaluation test.

Practical activities
-    Learning through problem, exercises and case studies solving for acquiring skills on different aspects of
the matter.
-    Computer classrooms. In these sessions, students will use the Ansys numerical simulation program
(Extensions: Ansys Fluent and Ansys Mechanical) to solve problems developed during the course.

 

 

EVALUATION

Independently of the call, the assessment will carry out by means of:

•  Individual face-to-face objective test consisting of one or more examinations which include both
practical issues and problems. Weighting: 70%. The minimum mark of the exam will be 4.5 out of
10

•  Assessment of theoretical and practical quizzes and resolving face-to-face problems. 
Weighting: 20%.

•  Continuous assessment of each student, based on participation and degree of involvement of 
students, taking into account resolving non-face-to-face issues and problems proposed. 
Weighting: 10%.

 

In order to pass the subject, the Final Mark obtained must be equal to or greater than 5 out of 10. The final
mark of students who have not passed the course for having obtained in the exam marks less than the
minimum required, will be the exam mark.

 

In any case, the evaluation system will be governed by the established in the Reglament d'Avaluació i
Qualificació de la Universitat de València per a Títols de Grau i Màster (http://links.uv.es/7S40pjF).

 

http://links.uv.es/7S40pjF
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