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• Welcome to UC3M 

• Description of the PhD Program

• Aerospace Engineering Research lines and PhD Positions

• Industrial Doctorates and Institutional Cooperations

• Questions and Open Discussion

• Networking Lunch
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Mission

This Ph.D. program responds to the need for specific training and research in the field 
of Aerospace Engineering. The main objective of the program is to capacitate students 
with a series of technical and scientific competences in the field of aerospace science 
and technologies. Graduate doctors of the program will be qualified to find innovative 

and disruptive solutions to high-impact and high-interest problems in the field of 
aerospace engineering through a combination of experimental, computational, and 

technological methodologies pertaining to aerospace science and engineering with a 
marked multidisciplinary, intersectoral and international character.
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• a scientific career in universities or national and international research centers; 

• a professional career in the Aerospace R&D sector; 

• and the creation of technology-based companies through patents and/or 
registered software as direct outcomes of the research.

Career opportunities:



Research Areas
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The program is structured in two large areas:

• Aeronautics

• Space



Research Lines - I
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Research Lines - II



PhD Students
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Here you can see 8 out of a total of 41 PhD Students
https://uc3m-phd-aerospace.es/phd-students/

• By nationality
• 21 Spanish
• 10 Italian
• 5 Iraninian
• 3 French
• 1 Norweigian
• 1 Chinese

• By Gender
• 6 Women
• 35 men

• By Sector
• 31 Academic PhDs
• 7 Industrial PhDs
• 3 institutional PhDs in cooperation

https://uc3m-phd-aerospace.es/phd-students/


Supervisors
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Here you can see 3 out of a total of 21
https://uc3m-phd-aerospace.es/supervisors/

https://uc3m-phd-aerospace.es/supervisors/


Competitive Projects
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See the complete list https://uc3m-phd-aerospace.es/projects/

https://uc3m-phd-aerospace.es/projects/
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Coming up:

• Andrea Ianelli (ETH), April 29th
• Isabel Pérez Grande (UPM), May 9th
• Thomas Ott (Airbus), May 11th
• Massimiliano Zanin (CSIC), May 17th

Stay tunned:

https://uc3m-phd-aerospace.es
@PhDAeroUC3M

UC3M - PhD Program in Aerospace Engineering

Activities - Seminars



Activities – PhD Doctoral Meetings
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Coming up: 
Doctoral Meeting 2022: June 15th and 16th, 

Salón de Grados, Leganés



Activities – Stays
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Activities - Publications
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Practical Information
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As a general rule, to access the program it is required to hold an official Bachelor's degree plus a minimum 
of 60 ECTS of a Master's degree. The sum of ECTS for both degrees must be a minimum of 300 ECTS. 

• Science (Mathematics or Applied Physics)
• Engineering and Architecture: Manufacturing Engineering, Systems Engineering and Automation, Electrical 

Engineering, Mechanical Engineering, Thermal Engines and Machines, Fluid Mechanics, Continuum 
Mechanics and Structural Analysis, Chemical Engineering, Telematic Engineering, Electronic Technology or 
Signal Theory and Communications.

Preferred background is Aerospace engineering, though other fields are also welcome 

In order to apply for the admission:
• Have a supervisor (and a topic within a resarch line)
• Search for funding:

• Directly provided via contracts associated to projects
• Get a scholarhsip

• Fill the paperwork

CAM - Personal Investigador Predoctoral en
Formación.

PhD requirements:
• (at least) 1 JCR Journal Paper
• Participate in the Doctoral Meetings
• (at least) 1 Presentation in a conference
• 3 months stay for the international mention
• Attend Seminars on a regular basis
• OPTIONAL: Transversal Credits.



Agenda

• Welcome to UC3M 

• Description of the PhD Program

• Aerospace Engineering Research lines and PhD Positions

• Industrial Doctorates and Institutional Cooperations

• Questions and Open Discussion

• Networking Lunch

PhD Aerospace Open Day 15



Experimental Aerodynamics
and Propulsion (EAP) LAB
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Development of non-intrusive measurement techniques

PIV setup example fromLaVision webpage

Tomographic PIV in 

swirl flows
(Ianiro et al, JFM)

Next-generation flow diagnostics
for control

• Enhancing measurements with
Machine Learning

• Dimensionality reduction for flow
modelling and control

https://erc-nextflow.uc3m.es/

Machine-learning for flow control

• Flow sensing 

• Active flow control (genetic algorithms, 

deep reinforcement learning)

𝝉𝒘

ℎ

𝑦+

ℎ

𝒖

sdiscett@ing.uc3m.es
aianiro@ing.uc3m.es

mraiola@ing.uc3m.es

https://erc-nextflow.uc3m.es/
mailto:sdiscett@ing.uc3m.es
mailto:aianiro@ing.uc3m.es
mailto:mraiola@ing.uc3m.es


PhD opportunities with EAP LAB
1 PhD position open in 

Aeroacoustics and flow control 

(deadline April 30!)
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1 PhD position to be opened at 
fall/winter 2023

Drag reduction of road vehicles with
Artificial Intelligence

sdiscett@ing.uc3m.es
aianiro@ing.uc3m.es

mraiola@ing.uc3m.es

mailto:sdiscett@ing.uc3m.es
mailto:aianiro@ing.uc3m.es
mailto:mraiola@ing.uc3m.es
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CFD Lab

Expertise
Fluid mechanics, aerodynamics and 

turbulence

High Performance Computing
Development of tailored CFD algorithms and codes

Use of open source solvers: OpenFoam, Nek5000, ...

Research lines

1) Bio-inspired Aerodynamics for Micro-Air-Vehicles
- Wing-wing interactions in tandem wings (i.e. dragonflies)  
- Effect of wing flexibility on the aerodynamic performance
- Self-propulsed bodies: coupling of dynamics and aerodynamics
- MAV trimming, control, … 

2) Bio-inspired Aerodynamics for Energy harvesting
- Design of rotors for low-power low-wind harvesters,  
based on winged seeds.  
- Effect of free-stream turbulence

http://aero.uc3m.es/cfd.html

Oscar Flores,     oflores@ing.uc3m.es
Manuel Garcia-Villalba, mgarciav@ing.uc3m.es

Interested in a PhD at the CFD lab?   

3) Wall-bounded turbulence
- Skin friction control using local actuators/sensors

4) Cardiovascular fluid mechanics     opportunistic project

- Patient specific simulations of left atrium stasis
Si
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Figur e 3.1: Flow visualizat ion of the biological problem studied in this thesis. The

inset at tached to each panel displays the actual subject the problem is inspired in. (a)

Auto-rotat ion of a winged-seed; (b) flapping mot ion of dragonfly’s tandem wings; and

(c) the collect ive mot ion of two self-propelled bodies.
1

part icular schooling configurat ion where the downst ream body is interact ing with the

vortex ring just shed by the leading body.

In the following sect ion the main conclusions of each paper are summarized.

3.1. Paper highl ight s

Paper 1

A weakly coupled immersed boundary method and dynamic algorithm for the

fluid-structure interaction of multi-body systems

• A numerical methodology to solve the fluid-st ructure interact ion problem with

systems of connected rigid body is presented and validated.

• The proposed method follows a part it ioned formulat ion. The flow equat ions

are solved using a fract ional-step method, and the non-slip boundary condit ion

over the surface of the bodies is imposed by means of the immersed boundary

method proposed by Uhlmann (2005).

1
T he dragonfly of panel (b) and t he fish of panel (c) are ext ract ed and adapt ed from www.pngimg.com

and www.daily.jstor.org, respect ively.

𝑈∞

Collaborations

KIT (Germany), UT-Wien (Austria), U. Maryland (EEUU), 
U. Washington (EEUU), HGUGM (Madrid), UPM (Madrid), … 

http://aero.uc3m.es/cfd.html
mailto:oflores@ing.uc3m.es
mailto:mgarciav@ing.uc3m.es


ASD Lab
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Vision:
To perform research on aircraft design and manufacturing aiming at fostering the introduction of
efficient, cost effective environmentally friendly, design methodologies, materials, structural
configurations and technologies.

Aeroelastic & Structural Design Group
Rauno Cavallaro, Andrea Cini

https://aero.uc3m.es/asd_lab-home/

https://aero.uc3m.es/asd_lab-home/
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Hi-fi Shape Optimization of NASA CRM

Thickness distribution

ASD Lab
Available PhD positions:

1. Multidisciplinary Design and Optimisation of H2-powered green aircraft

2. Aerostructural and aeroelastic optimisation of new generation flexible aircraft

3. Structural optimisation methodologies for sizing, design for manufacturing and design for

certification of advanced composite structures (Available now)

4. Fatigue and damage tolerance certification and qualification methods for primary additively

manufactured structures



Additive Fiber 
Reinforced Composite 
Repairs for Aircrafts

• Scope: Develop a novel additive 
material deposition system that 
produces high-quality composite 
laminate repairs that return parts to 
oringial strength.  

Marta Moure

(mmmoure@ing.uc3m.es)

CompositeMaterials
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Airborne Wind Energy

• In collaboration with CT Ingenieros, UC3M is
developing a prototype of an Airborne Wind
Energy (AWE) machine.

• We intend to offer 1 position for a PhD
student on
• Hardware development/Flight testing.
• Aeroelastic Analysis

• The E.T.PACK consortium will
make an in-orbit demonstration
of a deorbit device based on
electrodynamic tether in 2025.

• We intend to offer 1 position
for a PhD student on
• Mission Analysis
• Software development
• Ground Station & Avionics

Electrodynamic Tethers

22

19/22

TRL 4

22/25

TRL 8

www.etpack.eu



Space Transportation
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• Earth Orbit
– Guidance. MOLTO-OR

• PhD David Morante. https://github.com/uc3m-aerospace/MOLTO-OR

– GNC Cubesat. 
• Industrial PhD with IENAI Space. PhD Giuseppe di Pasquale

• Beyond Earth Orbit. 
– Guidance: 

• MOLTO-IT. https://github.com/uc3m-aerospace/MOLTO-IT

• MOLTO-3BP. https://github.com/uc3m-aerospace/MOLTO-IMOLTO-3BP

– Navigation: 
• Optical Navigation CNN (Alfredo Escalante)

– Control: 
• Robust Model-Predictive control. PhD Thomas Frekhaug

– GNC Asteroid landing: 
• ETN Pelayo Peñarroya with Deimos

M. Sanjurjo

(msanjurj@ing.uc3m.es)



Space Safety
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• Space Surveillance and Tracking
– Uncertainty Propagation

• ESA projects

– Cataloguing
• Industrial PhD with GMV. PhD Alejandro Pastor
• Industrial PhD with GMV. PhD Alejandro Cano

– Automatic manoeuvre detection
• PhD Guillermo Escribano.  Co-funded by ESA. 

– Sensors: Laser Ranging
• PhD Manuel Sánchez Piedra. With Real 

Observatorio de la Armada. 

• PhD offer in: 
– Stochasticity and Chaos in Astrodynamics. 

M. Sanjurjo

(msanjurj@ing.uc3m.es)



Aircraft Operations 
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Research lines:
• Aircraft Trajectory optimization (Met and Climate)

• Optimal control (analytical, numerical),
• Uncertainty
• metaheuristic optimization
• 4 on-going PhD Students

• Machine learning applied to ATM
• NN for storm prediction, 
• NN for capacity/demand imbalances
• NN for climate hotspots
• 1 on-going PhD Student

Aviation Met. hazards Climate change

https://www.dlr.de/EN/Home/home_node.html
https://www.aeronomie.be/en
https://flyatm4e.wordpress.com/technische-universitat-hamburg/
https://flyatm4e.wordpress.com/technische-universiteit-delft/


Aircraft Operations 
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D  00:00 PredictionD-1  12:00 Prediction Actual Storms

M. Soler 

(masolera@ing.uc3m.es)

• 1 PhD Position in Aviation, AI, and Climate Change (Fall 2022)

• 1 PhD Position in Data-enhaced Atmospheric Modelling in airport

operations (End 2022-Beginning 2023)



Systems Engineering applied to ATM

PhD position: A SYSTEMS ENGINEERING APPROACH TO THE AIR TRAFFIC MANAGMENT SYSTEM.
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G. Carrozza, M. Faella, F. Fucci, R. Pietrantuono and S. Russo, 
"Engineering Air Traffic Control Systems with a Model-Driven 
Approach," in IEEE Software, vol. 30, no. 3, pp. 42-48, May-June 
2013, doi: 10.1109/MS.2013.20.

❑ Model-Base System Engineering
❑ Early Failure Detection

❑ Digital-Twin
❑ Modelling and Simulation

Jason Hatakeyama, Daniel Seal, Don Farr and Scott Haase. "Systems 
Engineering “V” in a Model-Based Engineering Environment: Is it still 
relevant?," AIAA 2018-5326. 2018 AIAA SPACE and Astronautics 
Forum and Exposition. September 2018.

J. García-Heras 

(gcarrete@ing.uc3m.es)
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Technological Domains

Fault Detection and Isolation (FDI) 
Fault Tolerant Control (FTC)

Robust
Modeling, Analysis & Control

Verification & Validation

Aerospace Systems

Education: Aerospace Eng.: BSc’97 (St. Louis U., USA) , MSc’01 & PhD’04 (U. of Minnesota, USA)

Academic Experience (9 years): University Leicester (UK), University of Bristol (UK), UC3M (Spain)

Industrial Experience (9 years): Honeywell Labs (USA), Deimos Space (Spain), TASC Ltd (UK)

Dr. Andrés Marcos Esteban

Beatriz Galindo Senior Distinguished Investigator

UC3M-SENER Aerospace Chair & ST3LLAR Space lab Director

Experience, Technological Domains & Application Systems



Dr. Andrés Marcos Esteban

Beatriz Galindo Senior Distinguished Investigator

UC3M-SENER Aerospace Chair & ST3LLAR Space lab Director

Past & Current PhDs (indicated number publications and awards during PhD time)

Mr. Andrea Iannelli, UoBristol
October 2015 → graduated Jun 2019
H2020 FLEXOP  - Robust Control for Flutter (UAV)

Mr. Pedro Simplício, UoBristol
April 2016 → graduated Oct 2019
UK Space NTSP2 – Robust Control Exploration Spacecraft
ESA-NPI TAILOR  – Advance Reusable Launcher G&C (descent)  

Mr. Diego Navarro-Tapia, UoBristol
June 2015 → graduated Jun 2019
ESA-NPI “VEGAdapt” – Robust Control for Launchers (ascent)

1 journal (plus 3 more published after defence)

11 conferences

Finalist IFAC Young Award ROCOND 2018

5 journals (plus 5 more published after defence)

15 conferences (plus 1 more after defence)

Nominated Engineering PhD Excellence Award 2019

7 journals (plus 2 more published after defence)

9 conferences (plus 1 more after defence)

Best Student Award EUCASS’19

Nominated Engineering PhD Excellence Award 2020

Mrs. Alison Ponche, UoBristol & UC3M
Jan 2019 → Expected Dec 2022
AIRBUS-Germany – Robust modeling & control spacecraft 

1 journal submitted

2 conferences

Best PhD UKACC Poster Award 2019
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Dr. Andrés Marcos Esteban

Beatriz Galindo Senior Distinguished Investigator

UC3M-SENER Aerospace Chair & ST3LLAR Space lab Director

Open PhD Opportunities

Current (As Soon As possible)

1. PhD Candidate: “Robust & Machine Learning  System Identification Techniques for Aerospace Systems”

Funded by a CAM, potential collaborations with SENER (Madrid) & University of Michigan (US)

Aim: to reconcile recent Machine Learning techniques with established Robust Control methods 

for system identification in aerospace applications (e.g. small satellites). 

2. Post-Doctoral Researcher: “Verification & Validation of AOCS/ADS Robust & Machine Learning Systems”

Funded by a CAM, 2.5 years, potential collaborations with SENER (Madrid) & DLR-Bremen (Germany)

Aim: (i) to develop and HIL-test V&V techniques for AOCS/ADS robust & machine learning systems; 

(ii) to support the development of a small satellite platform & mission at UC3M

In preparation (expected for Sept-Nov 2022)

3. PhD Candidate: “Agile and Stable AOCS End-2-End Demonstrators”

Funded by Horizon European project, potential collaborations with SENER (Madrid) 

Aim: to design and build E2E prototypes, including Digital Twins, for testing “agile” & “stability” AOCS schemes



Aerospace PhD Open Day

2022-04-20

PhD opportunities at the 
Plasmas and Space 

Propulsion Team



PhD opportunities at the Plasmas and Space Propulsion Team

Numerical and experimental 
research on space plasma thrusters
➢ Only research group in Spain dedicated

entirely to electric propulsion 

➢ 30 years, 20+ researchers

➢ Durable national & international 
collaborations with main players in 
electric propulsion

32



PhD opportunities at the Plasmas and Space Propulsion Team

EP2’s research projects
Learn more at: https://ep2.uc3m.es/

33

           



PhD opportunities at the Plasmas and Space Propulsion Team

Simulation of Plasma thruster 
physics

➢ Top-class Particle-in-Cell codes and multi-fluid codes developed in house:

❑ Analysis of plasma transport in Hall thrusters, instabilities, 
oscillations... 

➢ 3D Plasma plume expansion:

❑ Neutralization process

❑ Interaction with spacecraft surfaces

34

H2020-CHEOPS



PhD opportunities at the Plasmas and Space Propulsion Team

Simulation of Plasma thruster 
physics

35

Magnetic/electron tubes

Ion tubes

➢ Electrodeless plasma thruster numerical simulation

❑ Magnetic nozzle kinetics

❑ Plasma transport and electromagnetic waves coupling

❑ Unconventional thruster configurations

➢ Data-driven analysis 



PhD opportunities at the Plasmas and Space Propulsion Team

Plasma laboratory
➢ Unique-in-its-class vacuum chamber 

and plasma diagnostic systems

➢ In-house development of

❑ Helicon plasma thrusters

❑ Electron-cyclotron thrusters

❑ Hall thrusters

❑ Magnetic-arch thruster

36

Xe Kr



PhD opportunities at the Plasmas and Space Propulsion Team

Open PhD Positions 2022-2023
➢ Advanced modeling of magnetic nozzles and electrodeless thrusters

❑ Collisional effects, demagnetization, induced B-field effects  

❑ Global stability analysis

➢ Numerical simulation of the novel MagArch thruster

❑ Fluid-fluid modeling of the plasma generation and transport in the 

source

❑ 3D propagation and absorption of electromagnetic waves in the plasma

➢ Data-driven reduced-order modeling and control of plasma thrusters

❑ POD & friends, ROM techniques, neural network autoencoders

➢ Instabilities and anomalous transport

➢ Modeling ion thrusters and hollow cathodes 

➢ Fluid-kinetic modeling of new Hall thruster designs 

➢ Advanced diagnostics and analysis for plasma thrusters

❑ Laser-based, probe based, others

➢ Development of low-mid power electric propulsion subsystems

37



PhD opportunities at the Plasmas and Space Propulsion Team

We want you!
➢ Sought profiles:

❑ Great academic record

❑ Strong background in math, physics

❑ Responsible, autonomous & team player

➢ Numerical simulation:

❑ Disciplined programming in Python, Matlab, Fortran

➢ Experimental work:

❑ Design + procurement + build + test + postproc skills

38



PhD opportunities at the Plasmas and Space Propulsion Team

Thank you! Questions?

email: ep2@uc3m.es
web: ep2.uc3m.es Twitter: @ep2lab

39
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Industrial & Institutional
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Industrial Doctorates - CAM
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ORDEN 3247/2021, de 2 de noviembre, del Consejero de Educación , Universidades, Ciencia y Portavoz del 
Gobierno, por la que se aprueba el Plan Estratégico para la realización de Programas de fomento de la I+D+i 
empresarial en la Comunidad de Madrid 2022-2024.

“Ayudas para la realización de doctorados industrials”. Expected 1st Term 2022

https://mcyt.educa.madrid.org/convocatorias

http://www.bocm.es/boletin/CM_Orden_BOCM/2021/11/12/BOCM-20211112-17.PDF


Ayudas para contratos para la formación de 
investigadores en empresas (Doctorados

Industriales) 2021
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https://www.aei.gob.es/convocatorias/buscador-convocatorias/ayudas-contratos-formacion-investigadores-empresas-16

Plan Estatal de Investigación Científica y Técnica y de Innovación 2021-2023

https://www.aei.gob.es/plan-estatal-investigacion-cientifica-tecnica-innovacion-2021-2023


Industrial Doctorates at EU
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Types of Doctoral Networks
Doctoral Networks implement doctoral programmes, by partnerships of universities, research institutions and 
infrastructures, businesses including SMEs, and other socio-economic actors from different countries across 
Europe and beyond. These doctoral programmes will respond to well-identified needs in various research and 
innovation areas, expose the researchers to the academic and non-academic sectors, and offer research training, 
as well as transferable skills and competences relevant for innovation and long-term employability.
Besides standard Doctoral Networks, incentives have been introduced to promote two specific types of doctorates 
as well.

1. Industrial Doctorates. They train PhD candidates who wish develop their skills and step outside academia, in 
particular in industry and business. Individual participants must be enrolled in a doctoral programme and jointly 
supervised by the academic and non-academic partners.
2.Joint Doctorates. They provide a highly integrated type of international, inter-sectoral and interdisciplinary 
collaboration in doctoral training leading to a joint doctoral degree or multiple doctoral degrees awarded by the 
participating institutions. PhD candidates must be enrolled in a joint programme and be jointly supervised.



Institutional Cooperation

PhD Aerospace Open Day 45



Open PhD (full time) position
in Guidance, Navigation & Control

Navigation Laboratory is looking for Young and 
ambitious researchers, who will study how to navigate
in extreme environments (rockets or electronic warfare
scenarios among others)

• A major focus is the GNSS-SDR devices (Satellite
Navigation with Software Defined Radio), that
allowed highly specific and versatile algorithms. 

• Work is developed in both HW and SW sides, as the
power of this technology emerges from their
intimate relation.
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Technical background eould required programming skills (C, MATLAB) and digital or
RF electronics knowledge (or interest)
If interested in this position, send CV, motivation letter and the name of one referee
to: gomezlma@inta.es
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