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Course guide
220018 - SP - Propulsion Systems

Last modified: 29/06/2023
Unit in charge: Terrassa School of Industrial, Aerospace and Audiovisual Engineering
Teaching unit: 724 - MMT - Department of Heat Engines.

Degree: BACHELOR'S DEGREE IN AEROSPACE TECHNOLOGY ENGINEERING (Syllabus 2010). (Compulsory subject).
BACHELOR'S DEGREE IN AEROSPACE VEHICLE ENGINEERING (Syllabus 2010). (Compulsory subject).

Academic year: 2023 ECTS Credits: 4.5 Languages: Catalan

LECTURER

Coordinating lecturer: JORDI VENTOSA MOLINA

Others: ANGEL COMAS AMENGUAL - DAVID BERMEJO PLANA - MIGUEL ALEJANDRO DEL MORAL
CEJUDO

DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:
1. GrETA/GrEVA - An adequate understanding of the following, as applied to engineering: concepts and laws that govern the
processes of energy transfer, the movement of fluids, the mechanisms of heat transfer and phase transition, and their role  in analysis
of the main aerospace propulsion systems.

Basic:
CB04-GRETA.  That  students  can  transmit  information,  ideas,  problems,  and solutions  to  both  specialized  and non-specialized
audiences.

TEACHING METHODOLOGY

La metodologia docent és divisòria en tres parts:
· Sessions presencials d’exposició - membres dels continguts i realització d’exercicis.
· Sessions presencials de treball de laboratori.
· Treball autònom d'estudi i realització d'exercicis i activitats.
A les sessions d’exposició -participació dels continguts, el  professorat introdueix les bases teòriques de la matèria, conceptes,
mètodes i resultats il·lustrants -els amb exemples convenients i sol·licitant, si escau, la realització d’exercicis per facilitar- no la seva
comprensió.
A les sessions de treball de laboratori, el professorat guiarà l’estudiantat a l’aplicació dels conceptes teòrics segons la resolució de
muntatges experimentals, fonamentant en tot moment el raonament crític. Es proposen activitats que l’estudiant resolguen a l’aula i a
fora de l’aula, per tal d’afavorir el contacte i utilitzar les eines bàsiques necessàries per a la realització d’un sistema d’instrumentació.
L’estudiantat, de forma autònoma, hauria d’aportar el material proporcionat pel professorat i el resultat de les sessions de treball-
treball per tal d’assimilar i fixar els conceptes. El professorat proporciona un pla d'estudi i seguiment d'activitats (ATENEA).
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LEARNING OBJECTIVES OF THE SUBJECT

Study of the operational principles, basic technology and applications of heat engines in general and, in particular, of the main types
of engines used for air and space propulsion.
As a starting point, a specific section is devoted to combustion and fuels, as it is the technology or energy source most commonly
used in aircraft propulsion systems.
Three types of engines or propulsion systems are discussed below: chemical rockets, alternative internal combustion engines, and
aeronautical gas turbines (turbojet and turbofan).
It is intended that the student acquire the basic knowledge in order to differentiate the design and operation factors between the
different types of engines: between a stationary (terrestrial) engine and a motor intended for transport (terrestrial or aerial), between
an aerial engine and a space engine.
The student will  be able to identify the main parameters of characterization of an engine and estimate its performance (fuel
consumption, performance, power, thrust). You will also need to know the advantages, disadvantages and limitations of each type of
engine.
Particular attention will be paid to the environmental impact of the use of engines, as a propulsion system.
Based on the objectives mentioned, the program of the course is structured in 5 modules:
· Module 1: Introduction to thermal motors
Module 2: Combustion
Module 3: Rockets
Module 4: Alternative Internal Combustion Engines
Module 5: Aeronautical gas turbines

STUDY LOAD

Type Hours Percentage

Hours small group 7,0 6.22

Hours medium group 7,0 6.22

Self study 67,5 60.00

Hours large group 31,0 27.56

Total learning time: 112.5 h

CONTENTS

Module 1: Introduction

Description:
Principles of operation of aircraft engines

Full-or-part-time: 2h 30m
Theory classes: 1h
Self study : 1h 30m
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Module 2: Combustion

Description:
2.1.- Fuels and fuels for aerospace engines
2.2 .- Combustion applied to engines

Related activities:
Problems with combustion.

Full-or-part-time: 27h 30m
Theory classes: 7h 30m
Practical classes: 1h 45m
Laboratory classes: 1h 45m
Self study : 16h 30m

Module 3: Rockets

Description:
3.1.- Introduction
3.2. - Parabolic motion. Orbits
3.3 .- Trajectories. Rocket equation
3.4 .- Convergent-divergent nozzles
3.5.- Rocket motor types

Related activities:
Rocket work.

Full-or-part-time: 27h 30m
Theory classes: 7h 30m
Practical classes: 1h 45m
Laboratory classes: 1h 45m
Self study : 16h 30m

Module 4: Internal Combustion Engines (ICE)

Description:
4.1.- ICE Fundamentals
4.2.- ICE Technology
4.3.- The Spark-ignition aeronautical engine

Related activities:
ICE laboratory practice

Full-or-part-time: 27h 30m
Theory classes: 7h 30m
Practical classes: 1h 45m
Laboratory classes: 1h 45m
Self study : 16h 30m
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Module 5: Aeronautical gas turbines

Description:
5.1.- The theory of gas turbines
5.2.- Turbojet and turbofan

Related activities:
Gas turbine exercises.

Full-or-part-time: 27h 30m
Theory classes: 7h 30m
Practical classes: 1h 45m
Laboratory classes: 1h 45m
Self study : 16h 30m

GRADING SYSTEM

The final grade for the course will be the weighted grade for the following activities:
- 1st Evaluation (Combustion - Rockets): 40%
- 2nd Assessment (MACI-TG): 40%
- Rocket work: 10%
- Laboratory practices: 10%
For students who do not pass the 1st Assessment, a recall exam is expected to take place on the day of the 2nd Assessment exam.
Recovery Exam Rules:
-Only students who have failed the 1st Assessment can be presented
-Note maximum limited to 6.0 out of 10.0
-The final grade of the 1st Assessment will be the highest that the student gets between the two exams (ordinary exam and recovery
exam)
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- El-Sayed, Ahmed F. Aircraft propulsion and gas turbine engines. Boca Raton: CRC Press, 2008. ISBN 9780849391965.
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- Saravanamuttoo, H.I.H. [et al.]. Gas turbine theory. 6th ed. Harlow: New York: Pearson Prentice Hall, 2009. ISBN 9780132224376.

RESOURCES

Other resources:

https://ebookcentral-proquest-com.recursos.biblioteca.upc.edu/lib/upcatalunya-ebooks/detail.action?pq-origsite=primo&docID=5808940
https://ebookcentral-proquest-com.recursos.biblioteca.upc.edu/lib/upcatalunya-ebooks/detail.action?pq-origsite=primo&docID=5808940
https://ebookcentral-proquest-com.recursos.biblioteca.upc.edu/lib/upcatalunya-ebooks/detail.action?pq-origsite=primo&docID=818989
https://ebookcentral-proquest-com.recursos.biblioteca.upc.edu/lib/upcatalunya-ebooks/detail.action?pq-origsite=primo&docID=818989
https://www-sciencedirect-com.recursos.biblioteca.upc.edu/book/9780120885732/combustion
https://ebookcentral-proquest-com.recursos.biblioteca.upc.edu/lib/upcatalunya-ebooks/detail.action?pq-origsite=primo&docID=3111475
https://ebookcentral-proquest-com.recursos.biblioteca.upc.edu/lib/upcatalunya-ebooks/detail.action?pq-origsite=primo&docID=3111475
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Lecture notes from module 1 to 5 available at ATENEA, prepared by the professors of the subject


