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This course aims to provide the necessary knowledge that will enable students to analyze and design the
most popular heat exchangers under conditions of single-phase and multi-phase heat transfer.

Thus, the fundamentals of gas/liquid multiphase flow, film condensation and pool and flow boiing are also
covered.

Upon successful completion of this course, the student will be able to:

* select among different types of heat exchangers based on the thermo-physical properties and
process characteristics of the streams,

* perform preliminary calculations of heat transfer area, taking into account scale formation,

» perform detailed calculations of shell-and-tube exchangers, selecting among alternative TEMA
designs,

¢ perform detailed calculations of the most popular compact exchangers (tube-and-fin, plate-and-fin,
plate-and-frame),

* calculate pressure drop and heat transfer coefficients in gas/liquid two-phase flow,

*  design various types of condensers and evaporators/reboilers,

* understand the construction details and operational characteristics of fire-tube and water-tube
boilers and perform energy calculations for boiler rating.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma Supplement
and appear below), at which of the following does the course aim?

Search for, analysis and synthesis of data and information,  Project planning and management with

the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

. Search for, analysis and synthesis of data and information with the use of the necessary
technology O Decision making

. Team work

. Project planning and management

(3) SYLLABUS

Preliminary thermal design of heat exchangers. Fouling and scaling problems. Basic exchanger types. Design
of double-pipe exchangers. Construction details, TEMA classification and design of shell-and-tube
exchangers. Design of compact heat exchangers, tube-and-fin, plate-and-fin and plate-and-frame.
Twophase pressure drop and heat transfer computations. Physics of condensation and design of
condensers. Nucleate and film boiling. Critical heat flux in pool and flow boiling. Design of evaporators and
reboilers. Steam and energy economy. Fire-tube and water-tube boilers. Construction details, operational
characteristics and energy calculations of boilers. Water-steam and fuel-exhaust circuits. Design
considerations for the combustion/radiation chamber.

(4) TEACHING and LEARNING METHODS -
EVALUATION

DELIVERY Face-to-face, Distance

i Face to face
learning, etc.

USE OF INFORMATION AND - Retrieval of constructor information on heat exchangers
COMMUNICATIONS TECHNOLOGY - Use of physico-chemical property databases
Use of ICT in teaching, laboratory - Design optimization by preadsheet calculations

education, communication with students




TEACHING METHODS The
manner and methods of teaching are
described in detail.

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of
bibliography, tutorials, placements,
clinical practice, art workshop,
interactive teaching, educational visits,
project, essay writing, artistic
creativity, etc.

The student's study hours for each
learning activity are given as well as the
hours of non- directed study according
to the principles of the ECTS

STUDENT PERFORMANCE EVALUATION

Description of the evaluation
procedure

Language of evaluation, methods of
evaluation, summative or conclusive,
multiple choice questionnaires,
shortanswer questions, open- ended
questions, problem solving, written
work, essay/report, oral examination,
public presentation, laboratory work,
clinical examination of patient, art
interpretation, other

Specifically-defined evaluation criteria
are given, and if and where they are
accessible to students.

Activity Semester workload
Lectures 56
Application exercises Design 34
project 35
Independent study 25
Course total 150

Heat exchanger design projects (20%)

Final written exam (80%) undertaken with open books and
notes. The exam involves problem solving, detailed design
calculations and open-ended questions.
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