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Chemical Engineering

COORDINATION

ORCHILLES BALBASTRE ANTONI VICENT

ALVAREZ HORNOS FRANCISCO JAVIER

SUMMARY

This subject is the basis to solve practical problems, from an engineering point of view, in which fluid flow
is involved. Its aim is that the students achieve the background related to fluids in movement so that it can
be used in the design of pumps, compressors and agitators.

This is a basic subject which emphasizes the systematic application of fundamental principles to the
analysis of a variety of fluid problems of practical nature where dissipation of mechanical energy is
produced.

The subject contents are: Kinematic and dynamic of fluids. Fluid flow. Hydraulic machines. Pumps.
Compressors, which are structured in the units showed in section 6.

The general objectives of the course are:
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« To expand, in a practical context, the vision that the student has of the fluid behavior in other
subjects such as Physics or Transport Phenomena.
To present mechanical energy as an useful energy as well as the interchange ability of their
components.

+ To develop in students the ability to propose and solve numerical problems which occur with
mechanical energy and pressure losses, as well as to interpret the results.

+ Enhance students’ skills in reasoning and systematic work.

+ Promote and encourage those values and attitudes that must be inherent to engineers.

The theory classes will be taught in Catalan and the practical activities and laboratory sessions as stated in
the assignment form on the web of the degree.

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

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

OTHER REQUIREMENTS

To successfully pass the subject is advisable that students possess a series of prior knowledge at the level
demanded in subjects studied previously. This knowledge comprises:

International system of units. Change of units.

Fluid knowledge.

Balances of property.

Transport phenomena

COMPETENCES / LEARNING OUTCOMES

1401 - Degree in Chemical Engineering
Ability to handle specifications, regulations and standards of compliance.

Acquire knowledge of basic and technological subjects to facilitate the learning of new methods and
theories, and develop the versatility to adapt to new situations.

Act autonomously in learning, making decisions based on different contexts, making judgments based on
experimentation and analysis and transferring knowledge to new situations.

Be able to understand and apply the legislation required for the practice of the profession of technical
industrial engineer.

Collaborate effectively in work teams, assume responsibilities and leadership roles, and contribute to
collective improvement and development.

Knowledge for carrying out measurements, calculations, valuations, appraisals, expert opinions, studies,
reports, work plans and other similar work.
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Propose creative and innovative solutions to complex situations or problems, typical of the area of
iééiconnection, to donate responses to the various professional and social needs

Saber comunicarse de manera efectiva, tanto de forma oral como escrita, adaptandose a las
caracteristicas de la situacion y de la audiencia

Solve problems with initiative, make decisions, think creatively and critically, and communicate and convey
knowledge, skills and competences in the field of industrial engineering.

Understand and apply the basic principles of fluid mechanics to solve engineering problems, including
calculating pipelines, channels and fluid systems.

DESCRIPTION OF CONTENTS

1. BASIC CONCEPTS

The aim of Fluid Mechanics. Concept of pressure: in static systems and in fluids in movement.
Fluid Velocity.

2. FUNDAMENTAL EQUATIONS FOR FLUID FLOW

Conservation of mass. Conservation of energy. Mechanical energy balance. Conservation of
momentum. Transport equation for mechanical energy loss.

3. CIRCULACION DE FLUIDOS POR EI INTERIOR DE CONDUCCIONES

Velocity profile in a circular conduit: Laminar and turbulent flows. Universal profile of velocity for
smooth tubes. Velocity profile for rough tubes. Estimation of friction factor in conduits of circular
section.

4. LIQUID FLOW IN PIPES

Design equations: - Mechanical energy balance; - Calculation of the losses of mechanical energy.
Practical cases in the design of pipes for liquids: - Calculation of the pump power; - Calculation of
the discharge flow; - Calculation of pipe diameter. Networks of pipes: Resolution of problems.

5. PUMPS FOR LIQUID DRIVING

The system. The pump: Types of pumps. Turbopumps: - Specific speed of a turbopump; - Laws of
affinity; - Connexions of turbopumps. Interaction pump-system: - Installation point of a pump; -
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Discharge and head supplied by a pump; - Flow control.
6. COMPRESSIBLE FLOW IN PIPES. COMPRESSORS

Design Equations. Combination of mechanical energy balance and the rate equation: - Isothermal
flow; - Adiabatic flow; - Polytropic flow. Equipment for the movement of gases. Work of
compression. Staged operation.

7. OPEN CHANNEL FLOW

Flow in open channels: - Classification of open channel flow; - Classes of flow in open channels.
Uniform flow: - Channel geometry; - Equations; - The most efficient section. Mechanical energy
balance: - Specific head; - Using the mechanical energy balance in transitions; - Flow
measurement. Momentum in open channel flow: Hydraulic jump.

8. FLUID MIXING SYSTEMS. AGITATORS

Types of mixture. Mixing mechanisms. Types of agitators for liquid mixing. Homogenization of
miscible liquids in stirred tanks: - Power consumption in a stirred tank; - Agitator capacity
pumping; - Mixing time.

9. LAB OF FLUID MECHANICS

Simulation of hydraulic systems with EPANET2

\WORKLOAD

PRESENCIAL ACTIVITIES
Activity Hours
Theory 20,00
Laboratory 5,00
Classroom practices 35,00
Total hours 60,00
NON PRESENCIAL ACTIVITIES
Activity Hours
Attendance at other activities 0,00
Individual or group project 5,00
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Independent study and work 20,00
Preparation of lessons 38,50
Preparation for assessment activities 16,50
Resolution of case studies 10,00

Total hours 90,00

TEACHING METHODOLOGY

The development of the course is structured around the theory classes, practical activities and laboratory
sessions. Some of these activities will be evaluated and will contribute to the final mark.

In the theory classes lecture model will be used to explain the most complex or difficult notions, and always
during periods of less than 30 minutes, as well as flipped classrooms. Students will get an insight into
many of the theoretical concepts by working with the material provided to them.

Problems will be developed in practical class sessions following two models. Some problems will be
solved by the teacher so that students find out the way to address them, while others will be solved by
students, individually or in groups under the supervision of the teacher. After the work, the problems will be
collected, analyzed and corrected.

The proposed work for the students will be of several types: Questions or short exercises, problems similar
in complexity to those of exams and self-correcting tests performed in the e-learning platform. All of these
activities will be done in class or at home, and their contribution to the final mark will be established. After
correction, the students will be informed of their results and will be given with a summary of the most
common mistakes.

These activities are non-recoverable.

For laboratory practice sessions, a practical guide will be supplied to the students and the experimentation
will be carried out entirely by them under the supervision of the teacher. Attendance at laboratory is a non-
recoverable activity and mandatory to pass the course.

EVALUATION

In a first round, the assessment of student learning will be carried out using two models:

1. Through continuous assessment where activities delivered by students and the marks obtained in 2
individual exams will be taken into account (Model A).

2. From the mark of a final exam to be held on the scheduled date and the activities delivered along the
course (Model B).

In model A the student evaluation will be carried out considering two blocks: Block I: issues 1 to 5; and
Block II: issues 6 to 8. The exam of Block | will be carried out after finishing the subject of this block,
whereas the exam of Block Il will be on the date of the first call. People who choose model A and takes the
block | test will be evaluated by model A and will not be able to access model B. In model A it is a
requirement to get an average mark equal or greater than 4.5 in the individual exams.

The final mark for this model will be calculated using the following criteria:
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5% For attendance
+ 5% For on-time deliveries

30% For class, homework and laboratory grading
+  60% For individual exams

To pass the course with this model a final mark equal to or greater than 5 must be obtained. Any student
who does not meet any of the mentioned requirements will have to pass the course by the second call and
will be graded with the lowest grade between the final mark and the average mark of the individual exams.
In model B, the students have to do a final exam of the whole of the subject on the date scheduled, which
will count up to 75% of the final mark, whereas the remaining 25% of the mark will be obtained from grading
activities. In the final exam a mark equal or greater than 4.5 must be obtained. Otherwise, the final mark will
be that of the exam. To pass the course the final mark must be equal or greater than 5.

The students who have not passed the course on the first round will have a second one in which the exam
will count for 85% whereas the qualifying problems carried out in the classroom and the laboratory report
count for 15%. In the final exam you have to obtain a grade equal to or higher than 4.5. Otherwise, the final
mark will be that of the exam. To pass the subject, the final grade must be equal to or greater than 5.

For the advancement of the assessment, it is essential to assist the laboratory in a previous year. Finally, to
pass the subject attendance to the lab is mandatory.

Copying or plagiarism of any activity that is part of the evaluation will result in the impossibility of passing
the course, and the student will then be subject to the appropriate disciplinary procedures indicated in the
ACTION PROTOCOL FOR FRAUDULENT PRACTICES AT THE UNIVERSITY OF VALENCIA (ACGUV 123/2020).

Anyhow, the evaluation system will be based on the guides stated in the 'Reglament d'Avaluacio i
Qualificacio de la Universitat de Valéncia per a Graus i Masters' (ACGUV 108/2017).

REFERENCES
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+  'Mecanica de Fluids' A. V. Orchillés, M. Sanchotello (Publicacions Universitat de Valéncia, 2007).
ebook en UV

+  'Mecdnica de Fluidos. 32 Ed." M. C. Potter, D. C. Wiggert (Thomson, 2002)

+  'Mecanica de Fluidos'R. L. Mott (Pearson, 2006)

+  'Fluid Flow for Chemical Engineers. 2nd Ed.' F. A. Holland, R. Bragg (Edward Arnold, 1995). ebook
en UV

+ 'Chemical Engineering Fluid Mechanics. 2nd Ed.' R. Darby (Marcel Dekker, 2001)

+ 'Pipeline Rules of Thumb Handbook : A manual of quick, accurate solutions to everyday pipeline
engineering problems' 8th Ed, E.W. McAllister (Gulf Professional Publishing, 2014). ebook en UV
'Ingenieria Quimica. Tomos | y II' J. M. Coulson, J. F. Richardson (Reverté, 1979)

+  'Flujo de fluidos e intercambio de calor' O. Levenspiel (Reverté, 1993)

+ 'Flujo estacionario de fluidos incompresibles en tuberias' R. Pérez y otros (Universidad
Politécnica de Valencia, 2005)

« 'Mixing in the Process Industries. 2nd Ed.' N. Harby y otros (Butterworth, 1992)

+  'Pumping Machinery Theory and Practice. 1st Ed.' H. M. Badr and W. H. Ahmed (John Wiley &
Sons, 2015). ebook en UV
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