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Others:

PRIOR SKILLS

Previous concepts include knowledge of Thermodynamics and Propulsion systems for aircraft and spacecraft, given in any bachelor's
degree in aerospace engineering and reviewed in previous subjects of this Master's degree, as well as familiarity with the use of
computing tools for engineering. Good knowledge of at least one computer language (C, Matlab, Python..) is required, as most of the
exercises involve code development and verification.

DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:
CEEPROP2. MUEA/MASE: Advanced applied knowledge of the design, manufacture and maintenance of propulsion systems (specific
competency for the specialisation in Propulsion).

TEACHING METHODOLOGY

Lectures and hands-on sessions to solve problems with the help of computers.

LEARNING OBJECTIVES OF THE SUBJECT

Understand the design problems involved in a rocket engine.
Understand the fundamentals of cryogenic propellants.
Be able to review an actual rocket engine design using the theory learned in the subject.

STUDY LOAD
Type Hours Percentage
Hours small group 15,0 12.00
Self study 80,0 64.00
Hours large group 30,0 24.00

Total learning time: 125 h
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CONTENTS

Module 1: Software for rocket engine preliminary design.

Description:

Review of ideal rocket equations and thermochemistry of rocket engines.
Introduction to the open-source codes HGS.

Analysis of a real rocket engine using HGS.

Full-or-part-time: 41h
Theory classes: 10h
Practical classes: 5h
Self study : 26h

Module 2: Cryogenic rocket propellants and rocket feed cycles.

Description:

Cryogenic rocket propellants.

Use of INIST code to obtain thermodynamic properties of cryogenic fluids.
Rocket feed cycles.

Case study: feasibility of electric feed rockets and batteries.

Full-or-part-time: 41h
Theory classes: 10h
Practical classes: 5h
Self study : 26h

Module 3: Project

Description:

Working in groups, the students will select a real rocket engine with enough available data and will study its design using the
tools learned and developed in the subject. They are expected to develop software tools in order to analyse different design
variants.

Full-or-part-time: 43h
Theory classes: 10h
Practical classes: 5h
Self study : 28h

GRADING SYSTEM

Class participation and class exercises: 30%

Assignments: 30%

Project: 40%

Students with a grade below 5 in the project, or the assignments, or the classroom participation, will be able to take an additional
written exam covering all the subject, which will take place on the date fixed in the calendar of final exams. The grade obtained in this
exam will range between 0 and 10, and will replace the part or parts below 5 only in case it is higher, up to a maximum of 5 points.
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