
 

 

Laboratorio para Experimentación 
en Espacio y Microgravedad  

(LEEM) 
 

 

 

 

 

Activities’ Dossier 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 



LEEM 

Laboratorio para Experimentación en Espacio y Micro gravedad 

Laboratorio para Experimentación en Espacio y Microgravedad  Page 2  

 
TABLE OF CONTENTS Page 
 
List of Acronyms ................................... ....................................................................3 

INTRODUCTION .........................................................................................................4 

Main Activities.....................................................................................................................................4 

ASSOCIATION PROJECTS ............................... ........................................................5 

S3 Congress - Spanish Space Students .................................................................................................5 

Courses and Workshops.......................................................................................................................5 

LEEM DIVISIONS .......................................................................................................6 

S3 Congress - Spanish Space Students .................................................................................................6 

Parabolic Flight Division .....................................................................................................................6 

Drop Tower Division ...........................................................................................................................7 

Sounding Rockets & CanSat Division .................................................................................................8 

SSETI-ESEO Division.......................................................................................................................10 

SSETI-ESMO Division......................................................................................................................11 

CubeSat Division ...............................................................................................................................12 

Education & Training Division..........................................................................................................13 

SUCCESS Division............................................................................................................................14 

LSDx Division ...................................................................................................................................14 

CONTACT.................................................................................................................16 

SUPPORTING INSTITUTIONS.................................................................................16 
 



LEEM 

Laboratorio para Experimentación en Espacio y Micro gravedad 

Laboratorio para Experimentación en Espacio y Microgravedad  Page 3  

List of Acronyms  
 

CDTI Centro para el Desarrollo Tecnológico Industrial 

DTD Drop Tower Division 

ESA European Space Agency 

ESAC European Space Astronomy Centre 

ESEO European Student Earth Orbiter 

ESMO European Student Moon Orbiter 

GENSO Global Educational Network for Satellite Operations 

IAC International Astronautical Congress 

IDR Instituto Ignacio Da Riva 

INTA Instituto Nacional de Técnica Aeroespacial 

ISS International Space Station 

ISU International Space University 

LEEM Laboratorio para Experimentación en Espacio y Microgravedad 

LSDX Laboratorio de Estudiantes para el Desarrollo de la Experimentación 

SPFC Student Parabolic Flight Campaign 

SSETI Student Space Exploration and Technology Initiative 

S^3 Spanish Space Students 

UPM Universidad Politécnica de Madrid 

YGT Young Graduate Trainee 

YPP Young Professional Programe 
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INTRODUCTION 
 

LEEM, which stands for Laboratory for Space and Microgravity Research 
(Laboratorio para Experimentación en Espacio y Microgravedad) is an apolitical, non-
profit association created by Spanish university students who took or are actually 
taking part on different ESA Education activities. 

 

The main aim of this Laboratory is to help and give support to future students wishing 
to start a microgravity or space related project, by means of providing them 
information, courses, contact with companies or media and even material and 
financial support. On the other side, LEEM will develop its own projects taking 
advantage of student cooperation in order to approach more ambitious goals. On its 
statutes the following aims are presented: 

 

�  To launch, promote and create projects and initiatives around aerospace 
activities. 

�  To promote the Spanish participation, especially students, in European and 
international projects/activities. 

�  To facilitate the links for the cooperation with other people and aerospace 
organizations. 

�  To help in the broadcasting of the knowledge and consultation for everyone who 
has inquietude with Space topics. 

�  To promote multidisciplinary work teams as well as the human relationship, 
avoiding the personal ambitions in opposition to the group necessities, all of this 
on the name of technological development. 

 

Main Activities 

 

On its first year, LEEM has launched a complete website at www.leem.es where 
extended information about its current and past projects can be found. It will keep up-
to-date information about every opportunity for new students to get involved in any 
ESA Education activity or any other space-related project. 

 

The education division of LEEM has already started to give lectures to the 
youngsters to bring Space and Microgravity to the classrooms. The children and also 
special-education students are given an overview about Space topics and are taught 
about Microgravity through Parabolic Flight experiences. A Water Rockets’ Workshop 
is being prepared, including a demonstration of one of our sounding rockets (LEEM-
RK). 

 

On the long term, LEEM is starting to prepare projects offered to all Spanish 
university students like CanSats Competitions or even a CubeSat design. 



LEEM 

Laboratorio para Experimentación en Espacio y Micro gravedad 

Laboratorio para Experimentación en Espacio y Microgravedad  Page 5  

ASSOCIATION PROJECTS 
 

S3 Congress– Spanish Space Students 

 

In order to put in contact every Spanish student interested in Microgravity or Space 
research, LEEM is organizing a congress from 1st to 3rd March, 2007. 

 

Lectures about current projects of the students attending the congress will be given, 
as well as lectures of experts in space related subjects. A series of workshops will 
give new projects the opportunity of being launched. 

 

Refer to S3 Congress section for extended information. 

 

Courses and Workshops 

 

Another aim of LEEM is to provide students further education in research activities, a 
vital topic on their future professional activities. To achieve this, courses and 
workshops about the following topics will be organized in Spanish universities: 

 

·  Finite Elements Model Analysis 

·  Computational Fluid Dynamics 

·  Non Destructive Tests 

·  Project Management & Risk Analysis 

·  Quality Management Systems & ECSS Procedures 

·  Catia 

·  LabView 

·  Experiment Instrumentation & Data Acquisition 
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LEEM DIVISIONS 
 

S3 Congress – (Spanish Space Students) 

 

The Laboratory for Space and Microgravity Research (LEEM, from the Spanish 
acronym) shall celebrate its foundational congress the next 1st and 2nd March of 2007 
at the European Space Astronomy Centre (ESAC) of the European Space Agency 
(ESA) place at Villafranca Del Castillo (Madrid).  

During the technical sessions, the aim is to introduce the LEEM goals and activities 
to the Spanish educational community. The workshops shall be focussed to discuss 
the details and status of the current LEEM projects. The second day is foreseen to 
have the first Association General Assembly where all the attendants shall be invited 
to the annually congress to be celebrated in October 2007. 

A long the extraordinary congress are foreseen four Highlight sessions by an invited 
lecturer about Space topics. Also, there is foreseen an Astronomy Night on Thursday 
and a Gala dinner and Space Party on Friday.  

 

Parabolic Flight Division 

 

Parabolic Flights is LEEM's division in 
charge of: promoting parabolic flight 
campaigns offered by ESA (both 
Student Parabolic Flight Campaigns 
and Microgravity Research Campaigns), 
give technical, economical and 
administrative advice to new participant 
teams and being a reference point for 
Spanish teams. 

 

The Student Parabolic Flight Campaign 
(SPFC) and The Microgravity Research 
Campaigns are projects created by the 
European Space Agency (ESA) 

conceived to ideate, design and test new experiments in microgravity conditions 
onboard an A300 aircraft owned by Novespace. 

 

To get Weightlessness conditions inside the aircraft, it performs a climb manoeuvre 
followed by a sudden dive; describing a parabolic path. This effect is similar to the 
one on a Roller coaster dive, when the force that pulls one out of the coaster car 
(centrifugal force) counterweights its own weight. 

 

As this year the Student Parabolic Flight Campaign won't be organized, this division 
will promote the not as well known Microgravity Research Campaigns where 
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motivated students can also test their 
experiments. To do so, PF Division will give 
lectures on several Spanish universities and high 
schools providing general information about 
these campaigns and informing through LEEM's 
website (www.leem.es) of new campaigns' 
deadlines. 

 

This division has real experience of this kind of 
microgravity experimentation, as its members 
have participated with three experiments on the last Student Parabolic Flight 
Campaign and with one on 45th ESA Microgravity Research campaign, and offers all 
the knowledge acquired to new students wishing to apply on upcoming campaigns. 

 

Drop Tower Division 

 

DTD is the division of Laboratory for Space and Microgravity 
Research (LEEM) aimed to launch, promote and create 
initiatives around microgravity research in Drop Towers, both 
in Spain and rest of European community.  

 

By means of collaboration programs between universities and 
institutions it is intended that scientific community research of 
any item of science that can be modify by microgravity. All 
information and data about previous, present and future drop 
tower experiments will be collect in a database, and it will be 
a point of reference for future researches. 

 

Presently there are in Spain two facilities with drop towers. One of them is in INTA 
(National Institute of Aerospace Technique), with 21 m – height and 2.1 s – 
microgravity time*. At the moment it is reactivating its research programs, and in the 
near future it will be used al lot. 

 

The second one is in the University Institute Ignacio Da Riva, in 
ETSI Aeronáuticos (Universidad Politécnica de Madrid – UPM), is 
15 m – height and 1.6 s – time microgravity*, and it will be 
performed at maximum by LEEM, being UPM students the main 
actors. 

  

For 2007 the main goal will be the collaboration in updating and 
start – up both towers and their research programmes. 

 

* Source: Aeronáutica y Astronáutica Journal, nº 368 
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Sounding Rockets & CanSat Division 

 

Sounding Rockets Division was created with the aim of developing, maintaining and 
operating different kinds of sounding rockets, providing a platform for microgravity 
research, atmospheric studies or test bench for aerospace technologies. Within these 
objectives, the design and development of the entire launcher, its power plant and all 
the auxiliary ground equipment needed for a safe operation are approached. 

 

To reach these goals, Sounding Rockets Division has a 
design and simulation department both for the launcher and 
its rocket engines, different test benches (Propellant 
combustion, ejection charges, hydrostatic pressure tests and 
benches for static testing on mid and high power engines), a 
family of rockets for flight tests (series LEEM-RK X) as well 
as a manufacturing workshop. 

 

Depending on the mission to achieve, the following families of rockets are developed: 

 

·  Series LEEM – RK X .- Low apogee launchers (not higher 
than 500 meters), their objective is flight test of equipment 
intended for higher series. Onboard these series 
commercial rocket engines based on Black Powder (BP) 
and Composites are also tested. Status: Operative  

 

·  Series LEEM – RK/CS.- Medium range launchers (between 
1 and 2 km apogee), designed for lift off and eject CanSats 
(autonomous and reusable devices, capable of undertaking 
a certain mission, integrated within a soft drink can). These 
rockets will be used on the National CanSat Competition 
that LEEM is organizing for October, 2007. 
Status: Production 
 

·  Series LEEM – RK/S X .- High range launchers, powered by solid propellants 
(i.e.- Potassium Nitrate/Sorbitol (KNSB)). Their mission is to carry up to 3kg 
payload to microgravity conditions. It is equipped with two cargo bays giving 
the possibility of recovering the payload within the rocket or ejecting it at 
apogee. 
Status: Production 

 

·  Series LEEM – RK/Hyb X .- Multistage launchers powered by Hybrid engines, 
of an apogee not higher than 6 km. They will be the flight test vehicles for 
Hybrid engines and jettison systems. 
Status: Design  

 

Launch Control System 

LEEM – RK1 Lift Off! 
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CanSat Concept 

 

A CanSat is an autonomous device, capable of 
undertaking a certain mission, integrated within a soft 
drink can. To limit the device volume to such a small 
container has the prime objective to encourage the 
development of miniaturized subsystems that can be 
later used onboard sounding rockets or micro-satellites. 

 

Once the power supply, payload, navigation system and 
recovery system (airbag, parachute…) have been 
integrated within the soft drink can, the CanSat is 
launched onboard a reusable rocket to reach an altitude between 200 meters and 2 
km, just then is jettisoned in order to start its mission. This flight profile makes the 
CanSat a really interesting device for scientific research in short periods of 
microgravity as well as atmospheric measurements. 

 

 
 

 

LEEM is organizing the first National CanSat Competition; open to student teams 
from different Spanish universities. The different categories are: 

 

1- Navigation: The CanSat must stop its movement over a given target, by 
means of aerodynamic control during the descent phase or terrestrial 
navigation once landed. It will be taken into account not only the accuracy, 
but also complexity and originality of both control and navigation systems. 

 
2- Sounding Rocket Subsystem: With the objective of selecting the different 

teams involved on the design of the respective LEEM – RK/Hyb Sounding 
Rockets’ subsystem, on each edition of the competition a subsystem will 
be proposed (Control, telemetry, recovery…) and LEEM organization 
judges will choose the team that best fits the requirements to develop its 
idea and so this subsystem can be integrated on the rocket. This category 
is the test bench for design and construction of miniaturized subsystems. 

 
3- Scientific Research: Free subject category, it is given the possibility of 

launching onboard reusable rockets different CanSats carrying scientific 

CanSat and its recovery 
parachute 

Exploded view of LEEM – RK 1 rocket showing the main parachute 
(yellow) and the CanSat released from the Upper Bay 
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experiments of diverse nature. Special prizes will be given to the highest 
scientific relevant experiment, the most complex or the most original. 

 

Next February, 2007 LEEM representatives will attend the first CanSat Workshop in 
Tokyo, when the rules and technical requirements for CanSats and launchers will be 
discussed. With the information gathered on this event, the National CanSat 
Competition concept will be adjusted to meet all the requirements agreed in order to 
be ready to organize one of the first International CanSat Competitions. 

 

SSETI-ESEO Division 

 

ESEO is the acronym of European Student Earth Orbiter . It‘s a microsatellite 
(600x600x710 mm and 120 Kg) that is being designed, built and tested by students 
belong to European universities and that will be injected into a geostationary transfer 
orbit (GTO) by an Ariane 5, although it‘s not dismissed the use of Soyuz, at the end 
of 2008. The main mission goals are: 

 

– First of all, to be an educative initiative for the motivation and improvement in the 

knowledge of the students in the field of space research and exploration. 

– To take pictures of the Earth and other celestial bodies. 

– To provide measurements of radiation levels and their effects on the satellite 

subsystems, considering the multiple passes across the Van Allen belts. 

– To test different technologies in antennas, nozzles and materials. 

– To serve as lineal transponder and link to amateur radio network. 

 

ESEO LEEM division is made up of all associates who are participating in this 
initiative. Its mission is informing about the course of the project, important events 
and the works of the teams in which LEEM members are involved. 
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Figure 1 –Communication system of ESEO satellite. Its dimensions are 600x600x710 
mm and its mass 120kg.  

(Source: SSETI official website) 

 

SSETI-ESMO Division 

 

Student Space Exploration and Technology Initiative is an 
association created by the Educational Department of the 
European Space Agency (ESA), which started its activities in 
2000. The principal objective is to create a link between 
students, teachers, educational institutions and 
organisations working mainly by internet to develop, 
manufacture and operate satellites. Students are considered 
as the principal active part of these projects 

 

The participation of ESMO-UPM team, as students of 
Polytechnic University of Madrid, consists on developing the 
structure of the satellite joint to other two teams. The program 
SSETI, apart of being a great opportunity of learning in different 
disciplines and specifics of aerospace sector, is a great 
opportunity of promotion and diffusion for students, universities, 
enterprises and institutions. ESA (European Space Agency) is 
the principal partner and there are a great number of supporters 
for the SSETI programs. 
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The repercussion in the media of SSETI programs is very high. 
The fact that a group of European students, working in remote 
places and coordinated through internet & trimester Workshops, 
carry out the complete projects of a satellite (from conception to 
the end of useful life) and that this satellite will be launched to the 
space (as secondary payload) in the Ariane V is an achievement 
with an add value to the general vision the Society is used to see 
space exploration. 

 

Into LEEM, this division wants to promote the participation and collaboration of 
students and universities in this program. We offer support and help to any person 
interested in the SSETI project in general and the ESMO project in particular. 

 

More information in www.sseti.net  

 

CubeSat Division 

 

The aim of this Project is to develop the first LEEM’s Cubesat and 
one of the first picosatellites that are actually being designed by 
Spanish Students. It will be the outbreak to our own pico-nano 
satellites development. During this first project, we will learn about 
the knowledge, which will be given by experts who were involved 
in the UPMSAT1, as well as, from Worldwide Universities, Space 
Agencies, and other entities. 

 

We are working on our main target. It is, to collect enough information for its 
development and design fulfilling the Standards, as well as to determine its mission 
and features. Afterwards, we will start an exhaustive study about the viability and the 
required funding for the project.  

 

Once the previous stage will be concluded, we will create some work groups which 
will manage all different satellite’s subsystems, logistics, mission analysis and so on, 
as well as a project executive team. 
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The foresight is to be under a development stage in mid-2007 and would be 
concluded in mid/late - 2008. 

 

Moreover, we will attend to one of most important Workshop about pico-nano 
satellites. This Workshop will take place at Boeing’s Huntington Beach (CA) on April 
19-21st 2007. 

 
This Division is also boosting the development of 2 
new Ground Stations which will work on 145-435 
MHz V/UHF-Band. These GS will be allocated in the 
Universidad Politécnica de Madrid and Universidad 
de Valencia.  

 
This way, LEEM will join to project GENSO (Global 
Educational Network for Satellite Operations) by 
ISEB (International Space Education Board). 

 

Education & Training Division 

 

The main goal of this division is to promote the participation of Spanish students and 
young graduates in Spanish and International educational and training programmes 
related to aerospace activities. 

 

Initially, the division shall be focussed in the next programmes: 

 

·  ESA’s Young Graduate Trainees (YGT) programme 

·  CDTI’s Scholarships for the Specialization at ESA (Spanish Trainees) 

·  Master and Summer Session programmes at the International Space University 
(ISU) 

·  Young Professional Programme (YPP) for the International Astronautical 
Congress (IAC) 

 

Also, this division shall work on all the activities with interest for improve the 
education and training levels of the young bachelors and engineers about aerospace 
activities, such as, scholarships in Space companies, national and international  
Space organizations, Space doctorate programmes, final degree projects in space 
activities, access to international space congresses, etc. 

 

A complementary goal for the division shall be to support the young graduates to find 
the companies and organizations, where they can become professionals. 
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SUCCESS Division 

 

SUCCESS division of the Laboratory for Space and 
Microgravity Research (LEEM, from the Spanish acronym) 
focussed to launch, promote and create projects and 
initiatives focussed in the research on board spacecrafts. 
The division activities have a goal of introduce the future 
generations of professionals in the design, manufacturing, 
testing, qualification and operation of space payloads. 

 

The experimental activities to develop are direct related with the opportunities offered 
by the ESA’s Directorate of Human Spaceflight, Microgravity and Exploration by the 
SUCCESS Contest. SUCCESS Contest offers the possibility to operate scientific 
payloads on board the Russian Photon, the Soyuz and Progress launchers and/or 
the International Space Station (ISS). 

 

The first step on 2007 is to promote this possibility amount the Spanish educative 
community. The goal is that the all Spanish university students shall have the 
possibility to submit than own experiments. The division will publicity the opportunity 
by the mean of the LEEM network thanks to: 

 

·  Delivery in all the universities the ESA’s information about the SUCCESS 
contest. 

·  Publish the information in universities magazines (ECCUS, Gaceta 
Universitaria,…) 

·  Use of the local, national and international television with interviews with 
former SUCCESS experiments 

·  Conferences around the universities  
 

Secondly, the division shall advice and support technically and scientifically the 
teams among the phases of the competition with the aim of acquiring the required 
experiment level in order to be selected for Space fly and operation. 

 

LSDx Division - Laboratory of Students for Developing Experimentation 

 

LSDx was born as a section of LEEM calling for necessity of experimental supporting 
when developing an investigation project or a laboratory experience. Instrumentation 
and sensing, data acquisition, signal processing, engineering materials, etc... 
Everything that a project needs to became an experiment or a prototype, to become 
real, are the meaning this laboratory was made of; cause the most important thing 
inside an engineering project it‘s to became ideas in technology. 
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One of the first projects LSDx will assume is the creation of an experimentation data 
base, expecting to be an information reference where every person, project or 
investigation group could use in searching for help to develop their experiments. A 
first sight of this data base thematic would: 

 

 · Systems instrumentation guides.  

 · Data acquisition and signal conditioning. 

 · Experiments made in university field. 

 ·Supporting companies specialized in 

  Data Acquisition. 

 

 

Furthermore supporting directly to interested researchers, there will be a list of all 
investigation projects opened at the university field, in order to inform students 
interested on experimentation about how they can join this teams like trainees, being 
part of a real investigation project.  

 

The LSDx, besides being a practical tool for other projects, develops its own 
investigations. It is expected to create a lab to obtain scientific publications and 
patents, doing LEEM´s work of creating science and technology. Gathering new 
ideas, sometimes unconventional ideas, and to make it real at little scale, studying 
the possibility of a real application on engineering.  

 

One of those ideas, not so innovative but really 
unconventional, is the application of electrokinetic 
effects on aerodynamics and propulsion systems. 
This idea will be study and developed at this 
laboratory to obtain data and maybe a prototype. 
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CONTACT 
 

For further information on LEEM and its activities, please visit the website: 

 

http://www.leem.es 

 

or contact us by email at: 

 

leem@leem.es 

 

 

SUPPORTING INSTITUTIONS: 
 

 
 

Colegio Oficial de Ingenieros Técnicos Aeronáuticos  de España 

 

 

 
 

Instituto Universitario de Microgravedad “Ignacio D a Riva” 

 

 


