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“Engineering the future”

E-USOC Projects

EXPERIMENTS AT THE INTERNATIONAL SPACE STATION (ISS)
School of Aeronautical Engineering (ETSI Aeronauticos)




USOCS (User SupPORT AND OPERATIONS CENTRES) ARE EUROPEAN SPACE AGENCY (ESA) DELEGATIONS LOCATED IN SEVERAL
EUROPEAN cOUNTRIES. USQOCS ARE RESPONSIBLE FOR PREPARING AND CONDUCTING EUROPEAN EXPERIMENTS ON BOARD THE
INTERNATIONAL SPACE STATION (ISS). ESA DECIDES WHICH EXPERIMENTS EACH USOC sHouLb coNpucT. SPAIN's USOC 1s
ATTACHED TO MADRID TECHNICAL UNIVERSITY (UPM).

E-USOC FIRST PROVIDED OPERATIONAL SUPPORT FOR EXPERIMENTS CONDUCTED DURING THE
CERVANTES M1ssIoN IN Octorer 2003. Two oF THE EXPERIMENTS, APIS anp THEBAS,
WERE EDUCATIONAL EXPERIMENTS, DESIGNED AND BUILT BY UPM ScHooL OF AERONAUTICAL

ENGINEERING MEMBERS OF STAFF.
APIS

APIS wAs DESIGNED TO
-“ DEMONSTRATE HOW THE
ROTATIONAL MOTION OF A SOLID
BODY DEPENDS ON ITS INERTIA
PROPERTIES. LT IS VERY IMPORTANT
FOR AERONAUTICAL ENGINEERS TO
UNDERSTAND THIS PHENOMENON.
AFTER SOLAR PANEL DEPLOYMENT,
FOR EXAMPLE, SATELLITE INERTIA
PROPERTIES CHANGE.
THIS DESTABILIZES THEIR
J ’ e — ROTATION WHEREUPON THEY RUN
= = Sl OUT OF CONTROL.
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THEBAS ILLUSTRATED THE BASIC PRINCIPLES OF
MECHANICS, NAMELY, THE PASSAGE FROM THE DYNAMICS
OF A DISCRETE SET OF PARTICLES, LIKE BILLTARD BALLS,
TO THE DYNAMICS OF CONTINUOUS MEDIA (FLUID), LIKE
WATER OR A GAS.

AFTER THE TWO EXPERIMENTS HAD
BEEN DESIGNED AND ACCEPTED

By ESA, PROFESSORS

ANA LAVERON AND VICTORIA
LAPUERTA TRAVELLED TO THE STAR
CITY ASTRONAUT TRAINING CENTRE
(NEAR Moscow). THERE THEY
MET UP WITH THE SPANISH
ASTRONAUT PEDRO DUQUE,

A UPM GRADUATE IN
AERONAUTICAL ENGINEERING,
WHO WAS TO RUN ALL THE
EUROPEAN EXPERIMENTS DURING
THE CERVANTES MISSION.

THE PROFESSORS EXPLAINED THE PROCEDURES FOR RUNNING THE EXPERIMENTS TO
PEbRO. THESE PROCEDURES ARE AN ESSENTIAL PART OF THE DOCUMENTATION TO BE
GENERATED AND CRITICAL FOR THE SUCCESS OF ANY MISSION. ANY MISTAKE IN EXPERIMENT
EXECUTION COULD LEAD TO THE FAILURE OF THE WHOLE PROJECT. NEITHER WOULD THEY
GET THE CHANCE TO REPEAT THE EXPERIMENT AS PART OF ANOTHER MISSION BECAUSE
THE HARDWARE OF BOTH EXPERIMENTS HAD TO BE DESTROYED AT THE END OF THE
MISSION TO LIGHTEN THE LOAD CARRIED BY THE SOYUZ SPACECRAFT ON THE
ASTRONAUTS' RETURN VOYAGE.
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AND FINALLY
THE LONG-AWAITED MOMENT CAME!
A SOYUZ SPACECRAFT TRANSPORTED
Pebro DUQUE AND THE TWO MEMBERS
OF THE EIGHTH ISS CREW THAT WERE
TO SPEND THE NEXT SIX MONTHS AT
THE STATION.

PEDRO SPENT EIGHT DAYS AT THE STATION AND CONDUCTED A TOTAL OF 25 EXPERIMENTS. THERE WAS MUCH EXPECTATION AT THE
E-USOC As THEY FOLLOWED THE MISSION'S TIGHT WORK SCHEDULE.
FINALLY, THE SPANISH ASTRONAUT BROUGHT BACK THE VIDEOS RECORDING THE EXPERIMENT RESULTS FROM HIS SPACEFLIGHT.



D) DISENIO GRAFICO DE LA UPM

SINCE THEN THE E-USOC HAS PROVIDED OPERATIONAL SUPPORT FOR MANY OTHER
EXPERIMENTS. FOR EXAMPLE, WHEN THE EUROPEAN COLUMBUS LABORATORY WAS
INSTALLED ON BOARD THE ISS, THE SPaNIsH USOC TEAM WAS CHARGED WITH
PROVIDING OPERATIONAL SUPPORT FOR GEOFLOW. GEOFLOW WwAs PART OF A
VERY IMPORTANT MISSION DESIGNED TO DEMONSTRATE COLUMBUS'S TELESCIENCE
CAPABILITIES.

GEOFLOW's AIM Is TO STUDY THE BEHAVIOUR AND
MOVEMENT OF GEOPHYSICAL FLUIDS. IT IS COMPOSED OF TWO
CONCENTRIC SPHERES SEPARATED BY A FLUID SUBJECT TO A
TEMPERATURE GRADIENT AND A RADIAL FORCE GENERATED BY
MEANS OF ELECTRICAL FIELDS SIMULATING THE GRAVITY OF THE
EARTH.

THE E-USOC TEAM RECEIVED
RECOGNITION AT THE 2013 ESA ISS AWARDS
FOR THE SUPERB WORK THEY DID AT PROVIDING
OPERATIONAL SUPPORT FOR THE GEOFLOW
EXPERIMENT, ANOTHER OUTSTANDING
ACHIEVEMENT BY PROFESSORS AND RESEARCHERS
AT THE UPM, A FORWARD-LOOKING HIGHER
EDUCATION INSTITUTION.

WHEN AN EXPERIMENT Is TO BE RUN ON THE ISS, E-USOC
ENGINEERS GIVE THE ASTRONAUT INSTRUCTIONS ON HOW TO SET
UP THE EXPERIMENT FROM THEIR CONTROL ROOM. FROM THE
E-USOC FACILITIES, THE TEAM OF SCIENTISTS WHO DESIGNED
THE EXPERIMENT CAN MAKE PROMPT DECISIONS IN THE EVENT OF
ANOMALIES.
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