Call for Mission Proposals for YES3

1. Background

The Young Engineer’s Satellite (YES) programme, as all the other activities in the Education Projects Division of ESA (see Point 5), offers students the possibility to obtain practical experience in real space projects and to enhance their motivation to work in the field of space technology and science, thus helping to ensure the availability of a suitable and talented workforce in the future.

YES1 (or YES as it was called at that time) was one of 5 experiments on board the 350 kg TEAMSAT which, together with the Maqsat H and Maqsat B dummy satellites, was successfully launched on 30 October 1997 into a Geostationary Transfer Orbit (GTO) on the second qualification flight of Ariane 5 (A502). The orbital parameters were: perigee: 581 km (nominal), 525 (actual), apogee: 36 000 km (nominal), 27 000 km (actual). The YES experiment consisted of two free-flying satellites, the main satellite called YES housing a 35 km long tether, and an 11 kg disk-shaped counterbalance mass called TORI (Tethered ORbit Insertable). The primary objective of the YES experiment was not educational but to do technology demonstration, namely to provide information on tether deployment, momentum transfer and dumb-bell dynamics of a satellite pair in a highly elliptical orbit.

The TEAMSAT flight model had already been space-qualified when, on 11 June 1997, ESA’s Steering Committee for Space Debris made its ‘no-go’ decision on the deployment of the YES experiment’s tether. The risk of its remaining too long (tens of years) in the Ariane 5 GTO before re-entering the atmosphere was judged too high. This risk was further increased by the mandatory morning launch (A502 baseline) which meant a less favourable effect of solar pressure on the tether re-entry. YES was ejected from TEAMSAT on 2 November but the tether was not deployed.

YES2 is planned for launch on 11 September 2007 from Baikonur, Russia into a nearly-circular, low-Earth orbit at ~280 km altitude as a piggyback on Foton-M3. Foton-M3 is a Russian capsule weighing 6.5 t and carrying a 650 kg microgravity payload, provided mostly by ESA’s Directorate of Human Spaceflight, Microgravity and Exploration Programmes (D/HME). YES2 has the objective to demonstrate the delivery to ground of a small payload from Earth orbit, using a tethered re-entry capsule instead of a conventional retro rocket. It consists of 3 elements

· FLOYD, the Foton LOcated YES2 Deployer, housing a 32 km long, 0.5 mm thick tether (non-conducting polymer)

· MASS, the Mechanical and data Acquisition and Support System

· Fotino, a small spherical capsule (diameter 40 cm, mass 5.5 kg)

On 22 September, FLOYD will eject the other two components. There will then be a controlled deployment of 30 km of the tether, using an initial push and the gravity gradient of the Earth. The Coriolis effect will cause the Fotino capsule to be positioned in front of the mother spacecraft. By bringing the deployment to a halt, a pendulum-like swing will be induced. When the capsule and tether are swinging through the local vertical, the tether will be cut. Since the capsule will then be going too slowly to stay in orbit, it will begin to re-enter the atmosphere from an altitude of about 250 km, protected by a heat shield made of novel materials. Once it reaches an altitude of 5 km, a parachute will deploy to ensure a soft landing in Kazakhstan. The whole sequence from the beginning of the tether deployment to Fotino landing takes 5 ½ hours.

The Fotino capsule is fully instrumented with thermocouples, pressure sensors, accelerometers, gyroscopes, magnetometers, a GPS receiver and an ARGOS beacon.

The Project is managed by the YES Programme Coordinator in the ESA Education Projects Division. Delta-Utec, a small Dutch company based in Leiden, is the Prime Contractor for the development, integration and testing of the complete configuration and for the involvement of students. The Von Karman Institute (VKI) in Brussels is the Prime Contractor for selecting and qualifying the Fotino heat shield through computational fluid dynamics simulation and plasmatron testing. All in all, over the years more than 450 students from 50 universities have been involved in the Project.

It is envisaged that YES3 would be launched about 3 years after the launch of YES2, i.e. in the second half of 2010.

2. Some ideas/suggestions for YES3 mission proposals

It may be useful for interested proposers to have a few examples of missions that have been informally suggested for YES3 by colleagues on various occasions to illustrate the scope of what can be proposed.

· Deployment of a tethered re-entry capsule (as YES2) in combination with a large number (up to 20) of CubeSats at 300-400 km orbital altitude to provide a network of satellites for upper atmosphere research.

· Deployment of a tethered inflatable re-entry capsule (the original YES2 concept)

· A solar sail technology demonstration mission (a solar sail of perhaps 100m2 area in orbit above the Earth atmosphere)

· A cluster of 5 suborbital re-entry capsules (same size but different surfaces) 

3. Guidelines for the submission of proposals

For the length of the mission proposals 2-5 pages including figures, tables, references, are suggested as a rough guideline. Longer proposals will of course also be accepted. The proposal must clearly describe the mission objectives, merits and concept. Identification of a launch vehicle and an estimate of the mission costs are not required.

Proposals may be submitted by individual students or student teams from universities in the ESA Member States or Cooperating States. Proposals from university teams from non-ESA Member States will also be considered, provided they are in collaboration with a team from an ESA Member State or Cooperating State. ESA’s 17 Member States are Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxemburg, The Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and the United Kingdom. Canada, the Czech Republic, Hungary, Poland and Romania are Cooperating States. Involvement by university professors is encouraged. Proposals by European space industry will also be considered provided the mission, if selected, offers a large number of European students an in-depth involvement in the mission. Proposing individuals or teams may submit more than one proposal.

The proposals should be submitted to the YES Programme Coordinator:


Åge-Raymond Riise

Education Projects Division (EXR-EP)


ESA/ESTEC


Keplerlaan 1


2201 AZ Noordwijk


The Netherlands


Email : yes3@esa.int – or - aage.raymond.riise@esa.int

Phone : 00 31 71 56 58 680

Proposals should ideally be submitted about one week before the YES3 Workshop in Patras Greece which will be held on 12-13 October (http://sts2006.upatras.net), to be able to prepare the presentation and discussion of proposals at the Workshop in good time. The proposals must be submitted in final form to ESA no later than 20 October 2006.

4. Schedule

25 August


Call for Mission Proposals

12 – 13 October


YES3 Workshop, University of Patras, Greece





Presentation and discussions of proposals

20 October 


Deadline for proposals

3 November 


Shortlisting of 4-7 proposals

6 November – mid January
Parallel assessment of shortlisted proposals

16-17 January
Workshop at ESTEC: presentation and discussion of assessment study results

26 January 


Selection Panel meeting, announcement of selection

5. Other Activities of the ESA Education Projects Division (EXR-EP)

In addition to the YES Programme, the Education Projects Division EXR-EP is also providing a number of other hands-on opportunities for European students. They are

· in the SSETI (Student Space Exploration & Technology Initiative) Micro-Satellite Programme

· the European Student Earth Orbiter (ESEO) planned for launch at the end of 2008,

· the European Student Moon Orbiter (ESMO), envisaged for launch in 2011

· educational payloads on the Vega maiden flight, and possibly also on some of the 5 Vega qualification flights and the Kayser-Threde Arianespace Platform (KAP)

· exposing payloads to microgravity conditions during the annual Student Parabolic Flight Campaign, using the Airbus 300 – Zero G based in Bordeaux, France

· flying payloads on sounding rockets up to an altitude of 100 km or more launched from Esrange, Kiruna, Sweden and from Andøya Rocket Range, Andenes, Norway

· flying payloads on stratospheric balloons up to an altitude of 40 km launched from Evora, Portugal (STRAPLEX, in cooperation with the University of Porto)

· participation in a global educational ground station network for tracking satellites(mostly educational) in low-Earth orbit and providing nearly continuous uplink/downlink capability

The Division also organises and sponsors student participation at a number of conferences, workshops and summer schools and, together with other international science organisations, organises and sponsors the Science on Stage festival for European science teachers which is held every 1 ½ years involving more than 500 teachers. Details of all these activities can be found on http://www.esa.int/education

