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The Secondary Technical School of Electrical Engineering

was founded in 1949 as a first secondary technical
school of low current electrical engineering in Prague.
Approximately 600 students are accepted to study
computer sciences and electrical engineering every year.

The school is located in the centre of Prague.

It provides a full secondary education in the fields of
Electrical Engineering and Information Technologies.
Students successfully participate in national and interna-
tional student’s competitions in order to gain valuable
practical experiences.

Students participate, among others, in the European contest called
ESA CanSat Competition. Teams of high schools students are to
develop and manufacture minisatellites, called CanSats, with
dimensions of a soft drink can with a volume of 330 ml. The final
round of the contest is held annually at Andgya Rocket Range in
Norway. The Prague team broke through to the final round in 2012
and in 2014 followed its previous participation.

Unlike other teams, the Czech team, composed of four students

18 to 19 years old, did not use any of the manufactured kits,
because it had decided to develop its own minisatellite. The

name of the minisatellite has been determined simply as PragSAT.
Mechanical parts of CanSat consisted of couple of supporting
circular aluminium plates connected to each other by four bolts.
These bolts supported trio of PCB’s. Above these PCB’s, 5V stabilizer,
battery and transceiver were located. The transceiver was located
close to the aluminium plate with antenna opening. In the
construction supporting plate, on the other side of the minisatellite,
there was screwed a hook attaching the trio parachutes made of
flares. At the end, a protective aluminium cylindrical cover was used
to shield the minisatellite. This cover had the same diameter as a
soft drink can and the distance of supporting circular plates was the
same as the height of a can.

Mandatory mission objectives were temperature and atmosphere
measurements. Extending mission, that the team choose, included
3D acceleration and magnetic field measurements. For this purpose
students equipped the minisatellite with MEMS sensors, namely
atmospheric pressure sensor, gyroscope and accelerometer and
magnetometer located on a chip. Digital signals from the sensors
were collected and processed by onboard computer ATMega with
Arduino system. Minisatellite’s electronics were powered by 9V battery.
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Project duration: 2013 to 2014
Project manager: Vladimir Vana
spsejecna@spsejecna.cz

The PragSAT was launched by a small rocket to the altitude of
about 1 km from Norway in June 2014. Descent to the ground
was secured by parachutes. Measured data were encoded and
transmitted to the ground station and backed up on an SD card
during the descend phase. The ground station consisted of
antenna, receiver and laptop used for data recording. Online data
processing and displaying was done by the team own program.
Students also processed and interpreted all the data. Based on the
data, students were able to demonstrate that their PragSAT was in
the microgravity for the moment.

Studenti na zdkladné Andoya Rocket Range v Norsku. Foto: SPSE Je¢nd
Students at Andaya Rocket Range in Norway. Photo: SPSE Je¢nd

What would you name as main benefits of the project to you
and your company? D

“The students gained practical skills in electronics
and information technologies and began to
prepare for working with real space technologies.
They experienced a team work in the international
environment and also gained experience in the
project management, reporting, technical docu-
mentation and project propagation. Last but not
least, they visited Andeya Rocket Range in Norway
and partook in the final round, which surely was a
great experience in their lives.”
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Stiedni primyslova skola elektrotechnicka

byla zaloZena v roce 1949 jako prvni priimyslova skola
slaboproudé elektrotechniky v Praze. Kazdoro¢né je prijato
ke studiu na moderné koncipovanych informatickych
a elektrotechnickych oborech ptiblizné 600 studentd. Skola

sidli v budové Prvniho ¢eského realného gymnazia v Je¢né
ulici v centru Prahy. Poskytuje svym studentlm Uplné stre-
doskolské vzdélani v oborech Elektrotechnika a Informacni
technologie. Studenti se v ramci vyuky Uspésné zapojuji do
fady narodnich i mezindrodnich studentskych soutézi, diky
¢emuz ziskdavaji cenné praktické zkusenosti.

Jednou ze soutézi, do které se studenti zapojuji, je evropska soutéz
s nazvem ESA CanSat Competition. V rdmci této soutéze vyvijeji

a vyrabi stfedoskolské tymy minidruzice, tzv. CanSaty, o rozmérech
plechovky od napoje s objemem 330 ml. Findle této soutéze se
kona kazdoro¢né na zékladné Andgya Rocket Range v Norsku.
Prazsky stfedoskolsky tym se dokézal do findle probojovat jiz v roce
2012 a v roce 2014 na svou predchozi Gc¢ast navazal.

Cesky tym, slozeny ze &tyf student(i ve véku 18 az 19 let, nepouzil
pfi stavbé soutézni minidruzice zadnou z prodavanych stavebnic

a, na rozdil od ostatnich tym{, se rozhodl, Ze si ve postavi sam.
Svlij CanSat pojmenoval jednoduse PragSAT. Zakladem mechaniky
CanSatu byla dvojice kruhovych zakladovych desticek z hlinikového
plechu spojena ctvefici svornik(. Na né byla navlecena trojice
plosnych spoji. Nad nimi se nachdazel 5V stabilizator, baterie

a vysilac. Ten byl umistén tésné u zakladové desticky s otvorem pro
anténu. V protéjsi zakladové destic¢ce byl zaSroubovan hacek pro
pfipevnéni trojice padackl vyrobenych ze svétlic. Na mechanickou
konstrukci byl nakonec vlozen ochranny plast z hlinikové trubky

o prdméru shodném s prlimérem plechovky od napoje. Vysce
plechovky od napoje pak odpovidala vzdélenost kruhovych
zakladovych desticek.

Povinnou soucasti mise bylo méfeni teploty a atmosférického
tlaku. Vlastni misi, kterou si tym zvolil, bylo 3D méreni akcelerace

a magnetického pole. Za timto ucelem studenti vybavili minidruzici
senzory MEMS, konkrétné senzorem pro méfeni atmosférického
tlaku, gyroskopem a na ¢ipu umisténym akcelerometrem a magne-
tometrem. DigitaIni signaly ze senzor( sbiral a zpracovaval palubni
mikropocita¢ ATMega fungujici na systému Arduino. Elektronika
minidruzice byla napajena 9V baterii.
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Trvani projektu: 2013 az 2014
Vedouci projektu: Vladimir Vana
spsejecna@spsejecna.cz

V ¢ervnu 2014 byl z norské zakladny PragSAT vypustén malou
raketou do vyse cca 1 km a odtud klesal zpét pomoci padacku. Pri
sestupu byla namérend a zakdédovana data vysilana do pozemni
stanice a soucasné zalohovana na SD kartu. Pozemni stanice pak
obsahovala anténu, pfijimac a notebook pro zaznam pfijatych
dat. Jejich online zpracovani a zobrazovani zajistoval tym vlastnim
programem. Ziskana data nakonec studenti zpracovali a interpre-
tovali. Na zdkladé ziskanych dat dokazali studenti prokazat, Ze se
jejich PragSAT na chvilku ocitl ve stavu mikrogravitace.

1. Vnitrek minidruzice PragSAT. Foto: SPSE Jecnd, Inside of PragSAT minisatellite. Photo: SPSE Je¢nd
2. PragSAT s trojici paddck. Foto: SPSE Je¢nd, PragSAT with triple parachute. Photo: SPSE Je¢nd
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Graficky vystup zachycenych dat - zrychleni a vyska v zdvislosti na ¢ase. Zdroj: SPSE Je¢nd
Graphical output of captured data - acceleration and altitude versus time. Source: SPSE Je¢nd

Co vam ucast v projektu pfinesla? D

,Studenti si prohloubili své praktické dovednosti

v oborech elektronika a vypocetni technika

a zacali se pripravovat na prdci se skutecnymi
kosmickymi technologiemi. Osvojili si prdci

vtymu a v mezindrodnim prostredi. Rovnéz se
naucili fidit projekt, sestavovat reporty a technickou
dokumentaci a v neposledni fadé také projekt
propagovat. Pfinosem pro né byl i pobyt na
zdkladné Andeya Rocket Range v Norsku, viastni
vypusténi minidruZice, prijem dat a jejich ndsledné
zpracovdni.”




