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Space Systems Design and Test Laboratory US L

Alim Rustem ASLAN, Ph.D., TAIALM

Professor of Aerospace Engineering

VP, TAMSAT/AMSAT-TR

Manager, Space Systems Design and Test Laboratory
Manager, SmallSat Communication Laboratory
UNISEC-GLOBAL SC Member

IAF Correspondant

NATO-CSO-STO Panel Member

Astronautical Engineering Department

Faculty of Aeronautics and Astronautics z
Istanbul Technical University N7/
34469 Istanbul TURKEY

Area of expertise: Design, analysis and development of pico-
and nanosatellite (two in orbit), manned and unmanned
rotorcraft systems (including prototypes), computational fluid
dynamics and aerodynamics, propulsion and, defense and

education technologies.
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— UNISEC-TR Histor iT(

 Started Nov 2011, by three Istanbul Universities (ITU,
TurAFA, YTU)

* Over 20 participant universities

* Support of government, aerospace industry and
research institutions

* 10 meetings so far hosted by starters and supporting
Institutions

* Working on establishing UTEB as a legal entity

* Define a joint project with governement and industry
support based on national needs

* International cooperation
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2016 Summary ITU

1 UTEB Meeting (total of 10 meetings)

H2020 applications with other UNISEC members (Bulgaria)
2nd Turkish CanSat Leader Training Course Held (August 2015)
3rd CLTC planned

Turksat CanSat Competition by TURKSAT with UTEB (drop CanSat using
multicopter, September 2016)

Participation in DDC-1, MIC4, other nat and int events
7th Nsat and 4th UG Organization
PARS Rocket group succesful launch and recovery in USA (June 2016)

APIS CanSat team first place in APSCO CanSat Contest held in Mongolia
(September 2016)

RAST2017

Ongoing projects (QB50, UBAKUSAT, ASELSAT)

Turkish Space mining community being established

Efforts Towards an association continuing

Support of aerospace industry

Turkish Space Agency is expected

Efforts toward formulating a multi-institutional nanosat project. Funding!

ISTANBUL TEKNIK UNIVERSITESI



o
MEETINGS

Meeting HOST, Location Date University | Institutional
# Participation | Participation
1 ITU, Istanbul 2.11.2011 21 0
2 RAST 2013, Istanbul 13.06.2013 14 5
3 AIAC 2013, METU, Ankara 12.09.2013 11 8
4 TUBITAK SPACE, Ankara 06.12.2013 14 9
5 ISTANBUL TECHNOCITY, Gebze 04.03.2104 10 10
6 TurAFA/ASTIN, Istanbul 20.06.2014 13 4
7 Afyon Kocatepe, Afyon 20.01.2015 10 9
8 TAI, Ankara 29.04.2015 14 16
9 RAST 2015, Istanbul 17.06.2015 16 13
10 TURAFA/ASTIN Istanbul 25.05.2016 10 6

ISTANBUL TEKNIK

UNIVERSITESI




-
<T
N
D
w
>
=
=
o
<
>
<t
-




U S L Y UNIVERSITES]

—& MODEL UYDU

IMALAT EGITIMI VE TASARIMI

ITI. CanSAT Uygulamasi

CanSAT Nedir? AMAC

Amerika erles,lk Devledadincen dﬁt.lyayz:yayllan.b.ir ‘ o T CanSAT egitimi, uzay sistemleri alanmda kendini
kavramdir. Ingilizce “Can’” ve “Satellite” sszeiiklerinin gelistirmek isteyen farkli disiplinden ogrencilere uydu
b Y Diger anlamt ise e tasarimi ve uydu teknolojileri gelistirme konusunda ileride
Model Uydu tammlamasidir. Model uydu modem Micr Swiich karsilasabilecekleri sorunlan onceden gostermek, onlara
uydularn - temeli yapilarin EEPROM ¢oziime yaklastiicr  bir zihin  yapisi  ve tecriibe
ogrencilere  tamtilmast  ve merak  uyandumast PrciorsT? 1 P 1 lamali bir model uydu

L3 Y

diistincesiyle bugiin Diinya'nin pek ¢ok yerinde
yanismas1 yapilan bir etkinlik tiridir.  Gergek . L
uydularm aksine; boyutlar: (330 mililitrelik kola sisesi) L / R
ve kiitlesi en fazla 350 gr olan ve bir arastirma roketi 3
ile gok diisiik irtifaya (1000 m den az) gikarilan

tasarim ve tiretim yontemidir.
Boylece, uzay teknolojileri ve uygulamah uzay
mithendisligi alaninda en etkili egitim verme bigimidir.
Katihmeilara ekip calismas) yapma firsati ve disiplinler
Reglator arasi sistem miihendisligi ile kendi uydularm tasarlama,

by imal etme ve firlatma firsati sunmaktadir.
CanSAT Temelli Uzay Egitiminin Hedefi CanSAT Egitim Adimlar CanSAT Temelli Uzay Egitiminin i¢erigi
Uzay mithendisligi ve bilimleri alaninda yetigmis insan Gérev Analizi ve Sistem Gelistirme a.  Etkili bir disiplinleraras: egitim aracidir,
giicinii  artimak amaciyla CanSAT tasarim  ve Donanim Entegrasyonu b. Disiik Maliyetle proje gelistirilir,
imalatin bir egitim araci olarak kullanmaktir. Yazilim Gelistirme c. Gorev analizi yapilarak proje siiregleri planlanr,
Tiirkiye’ de CanSAT projeleri gerceklestirebilecek ve Mikrodenetleyici Programlama d. Tasarim, imalat, test ve firlatmaya kadar tim
uluslararasi CanSAT yansmalarma katilabilecek kisi GPS Entegrasyonu uygulamal olarak tecriibe ed
sayisini  artirmak amaciyla  katihmeilari  CanSAT Giines Paneli Entegrasyonuve Gii¢ Sistemi ~ e.  Risk analizleri yapihr, -
tasarmn  ve imalati konusunda uygulamah olarak Telemetri Sistemi Entegrasyonu f.
egitmektir. Bu egitime katilan kisilerin tiniversite ve Algalma ve Inis Sistemleri Tasarimi
kurumlarma dondiikten sonar CanSAT projelerine Mekanik Tasarmm
liderlik ve d; ik yapmalar: bekl ktedi: Yer Istasyonu Gelistirme

Test ve Firlatma

Gorev Sonrasi Veri Analizi

Uzay alaninda calismak, bi
savunma sanayii firma yoneti

g Parachute
U/ o) Separation
Kurs Ucreti: 1500 TL

Kurs ticreti, kurs dokiimanlarini, uygulamal dersleri, uydu yapiminda kullamlan malzemeleri ve firlatmay: igermektedir. Konaklama
masraflarint igermez.

ISTANBUL TEKNIK UNIVERSITESI

Asirlardir Cagda

ILETISIM: bkilic@yalova.edu.tr, ali.dursun@yalova.edutr

Sponsorlar: sunayturkdogan@yalova.edu.tr
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TASARIMI ve IMALATI EGITIMI

MODEL UYDU

ll. CanSAT Uygulamasi

CANSAT Nedir?

Amerika Birlesik Devletlerinden diinyaya yayilan bir
kavramdir. Ingilizce “Can” ve “Satellite” sézciiklerinin
birlesiminden meydana gelmistir. Diger anlami ise
Model Uydu tanimlamasidir. Model uydu modern
uydularin temeli olusturan yapilarin modellenerek
ogrencilere tanitilmasi ve merak uyandirmast
distincesiyle bugiin Diinyanin pek cok yerinde
yarismasi yapilan bir etkinlik tiirGdiir. Gercek
uydularin aksine; boyutlari(2,5 litrelik kola sigesi) ve
agirhgi (1 kg) daha kigtik olan ve bir arastirma roketi
ile daha dustik irtifaya ¢ikarilan minyatir uydudur.

CanSAT Temelli Uzay Egitiminin Hedefi

Uzay miihendisligi ve bilimleri alaninda yetismis
insan giicliny artirmak amaciyla CanSAT tasarimi ve
imalatini bir egitim araci olarak kullanmaktir.
Tiirkiye'de CanSAT projeleri gerceklestirebilecek ve
uluslararasi CanSAT yarismalarina katilabilecek kisi
sayisini artirmak amaciyla katiimcilan CanSAT
tasarim ve imalati konusunda uygulamali olarak
egitmektir. Bu egitime katilan kisilerin tniversite ve
kurumlanina dondiikten sonra CanSAT projelerine
liderlik ve danismanlik yapmalari beklenmektedir.

CanSAT Egitim Adimlari

Gorev Analizi ve Sistem Gelistirme
Donanim Entegrasyonu
I3 Yazilim Gelistirme
Mikrodenetleyici Programlama
GPS Entegrasyonu
Giines Paneli Entegrasyonu ve Giic Sistemi
Telemetri Sistemi Entegrasyonu
Alcalma ve Inis Sistemleri Tasanimi
Mekanik Tasarim
Yer Istasyonu Gelistirme
Test ve Firlatma
Gorev Sonras! Veri Analizi

Kimler Katilabilir?

AMAG

Cansat egitimi, uzay sistemleri alaninda kendini
gelistirmek isteyen farkli disiplinden 6grencilere uydu
tasarimi ve uzay teknolojileri gelistirme konusunda
ileride karsilasabilecekleri sorunlar énceden
gostermek, onlarda ¢éziime yaklastirici bir zihin yapisi
ve tecriibe kazandirmayi amaglayan uygulamali bir
model uydu tasarim ve tiretim yontemidir.

Boylece, uzay teknolojileri ve uygulamali uzay
miihendisligi alaninda en etkili egitim verme
bicimidir. Katilimailara ekip calismasi yapma firsati ve
disiplinler arasi sistem mithendisligi

ile kendi uydularini tasarlama, imal etme ve firlatma
firsati sunmaktadir.

CanSAT Temelli Uzay Egitiminin icerigi

a. Etkili bir disiplinler arasi egitim aracidir,

b. Diisiik maliyetle proje gerceklestirilir,

c. Gorev analizi'yapilarak proje stirecleri planlanir,

d. Tasarim, imalat, test ve firlatmaya kadar tim stre¢
uygulamali olarak tecriibe edilir,

e. Risk#nalizleri yapilir,

f. Gérev sonu veri analizi yapilir ve gorev basari durumu

degerlendirilir.

Uzay alaninda galismak isteyen Miihendislik, Temel Bilimler, Astronomi ve Uzay Bilimleri,
Uzay Bilimleri ve Teknolojileri 6grencileri veya mezunlari katilabilir.
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Egitim Gideri: 1500TL

Egitim gideri, egitim dokiimanlarini, uygulamali dersleri, uydu yapiminda kullanilan malzemeleri ve firlatmay:
icermektedir. Konaklama ve gtinliik iase masraflarint icermez.

ILETISIM : burcu@comu.edu.tr,

SPONSORLAR

erkanyilan@comu.edu.tr
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UTEB CANSAT COURSE Il ITU
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. ITUPSAT1: 2009
TURKSAT 3USAT: 2013
BEEAGLESAT and HAVELSAT: 2016-17
UBAKUSAT: 2017
ASELSAT: 2018




USTAL |.T.U. NanoSat Group +UTEB+ .
AMSAT-TR + SMESs ITU

« Faculty, researcher and students from Astronautical, Aeronautical,
Mechanical, Electrics and Electronics departments, with
Interdisciplinary team work.

« Joint work, design and manufacturing capabilities of SMEs and
AMSAT-TR

« Competencies:

— Design and development of nano/micro satellites, de-orbiting
systems, rocketry

— Modelling, simulation, CNC manufacturing, otomation, workshop

— Affordable, reliable and fast environmental tests of nano/micro
satellites and satellites subsystems (clean room, upto 50kg and
50*50*50cm),

« Small scale spacecraft subsystem development:

— EPS, OBC, SDR, Lineer Transponder, Modem, passive and
active ADCS, structures and mechanisms (low cost, high
precision, power and efficiency)

« Reference projects :
— ITUpSATL, TURKSAT 3USAT , UBAKUSAT, ASELSAT
— FP7: QB50 BEEAGLESAT and HAVELSAT
—  MIC, CLTP,
— Many Industrial aerospace projects
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USTAL JOINT UNDERTAKING of ACADEMIA L
o Governement, Aerospace Co. and SMEs ITU

HAgELSANE

..Sabanc .
Universitesi

GUMUSH ZA ES
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* |stanbul Tecnical University

» Airforce Academy, Sabanci University
AES Aero (SME) T
Ertek Ltd. (SME)
Gumush Space(SME)

e HAVELSAN /A
e ASELSAN

SELS =" -~  aselsan
« AMSAT-TR ¥itek

e Turkish University Union of Space Education

* Turkish Aerospace Industries TAI -
* TURKSAT Co.

* Ministry of Transportation, Communications

ISTANBUL TEKNIK UNIVERSITESI 24
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usgrL  BekagleSAT and
—° HavelSat -

* BeEagleSAT is a joint project of Istanbul Technical
University, Turkish Air Force Academy, and
Sabanci University (UTEB MEMBERS) along with
SMEs and Aerospace Industry HAVELSAN

e HavelSat is developed by ITU and Havelsan Co

.Sabanci
Universitesi

AgELSAN 7?9

runTH FRAMEWORK
PROGRAMME




ULt (QB50 Project

An International Network of 50 double and triple CubeSats

in a string-of-pearls configuration for multi-point, in-situ, long-
duration exploration of the lower thermosphere (90-380 km),
for re-entry research and for in-orbit demonstration of
technologies and miniaturised sensors.

ISTANBUL TEKNIK UNIVERSITESI




| QB50 consists of:
\

— space segment

* ~40 satellites contributed by a world wide community for an atmospheric
science campaign

* ~10 additional In-Orbit Demonstration satellites
— ground segment
* combination of 50 amateur ground stations
* central functions like Display, Processing and Archiving Centre
— launch segment
* launch & launch campaign with NanoRacks and the ISS
Objectives:
* science:
— understand thermosphere and improve modeling
* technology research:
— miniaturization of satellite technology
— facilitating access to space

— in-orbit demonstration of new space technology

ISTANB



—° QB50 PARTICIPANTS
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ITU

EC/REA

Governmental

BﬂdiE5 SE“snr
«BELSPO launch 15 International Partners in the Unit

*BIPT provider QB50 Consortium .
*ITU suppliers

=N

» USSTRAT
CoOmM
sE5A

50 CubeSat teams in the International QB50 CubeSat Community

world-wide Radio Amateur community
public

ISTANBUL TEKNIK UNIVERSITESI
Asirlardir Cagda.

Collaborators

= AMSAT
BE/NL/UK/F

= SGAC

= Uni Aalborg

= Journal of
Small Satellites

= AGI



GROUND STATIONS ITU

Distribution of baseline ground stations

ISTANBUL TEKNIK UNIVERSITESI
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Q6 Cubesats : Q40 Cubesats 02 cubesats

0 s50.€475km ; Q415 km, 51.6 deg Qsso @550 km
U Dnepr Launcher O Deployment from ISS : O Dnepr Launch
QO Science Campaign ' i O science Campaign & IOD : Q 10D

Qg3 2016 . : ' [ YoV 2016 : 3

Q04 2016¥Q1 2017

ANTARES OA-7 LAUNCH to ISS 17 FEB 2017

o RIDAY ORBITAL ATK CYGNUS




Launch Segment

split launch scenario:
— ISS:
* 52 degrees, 400 km altitude
» 40 satellites with Sensor Units
* 1 upload: 30th December 2016

— 1t deployment 20 sats after 1 month
— 2"? deployment 20 sats after 4 month

— Polar Launch Campaign

* 8 CubeSats with
— 6 Science Units
— 10D experiments

ISTANBUL TEKNIK UNIVERSITESI
Asirlardir Cagda.




= READY TO GO

TRO1
BEEAGLESAT

TRO2
HAVELSAT

TRO1
BEEAGLESAT *
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QB50 Project Benefits ITU™

* A good example of multi institution international
collaboration

* Mix of budgets: from QB50 and local budget

* Local budget from UTEB members, aerospace
industry, ITU spinoff micro-SMES

* One/Two QB50 WS meetings per year
e Detailed very valuable documentation

* A good school for enhancing spacecraft design,
management and ground station operation skills

 Carrier possibilities for students, young engineers
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=¥ UBAKUSAT OBJECTIVE i

* Turkey — Japan Space co-operation between
academic and government institutions (MEXT,
JAXA, KIT, UDHB-HUTGM, ITU)

* Launch of a Turkish CubeSat from Japanese Launch
facilities




— UBAKSAT, Details

*  5ize standard 3U CubeSat, 10*10*34cm
+«  Mass approximately 2 kg, max 3kg

*  Main payload a VHF/UHF Transponder

Input Frequency 145.940 - 145.990 MHz
Output Frequency 435200 -435.250 MHz
Transponder Type  Inverting — Linear

Modulation All Mode (AM, FM, 55B, CW, FSK,etc.)

Bandwidth 50 KHz
RF Power (max) 1 Watt - 30 dB

+ Battery 30Whr

+  Passive Magnetic Stabilization system

ISTANBUL TEKNIK UNIVERSITESI
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* In the context of university,
aerospace industry and SME
collaboration a 3U CubeSat
called ASELSAT with GSD of at
least 30 meter payload and X
Band downlink system

* The high power requirement
of X Band transmitter and
packing off all subsystems
within the 3U volume are
main challenges.

e ASELSAT will house the X Band
transmitter and patch antenna
developed by ASELSAN Co,
GomSpace NanoCam, SU 3
axis ADCS, n-ART OBCommS
by ErTek among others.

* The 3U structure called n-ART
Structure is specifically
developed for ASELSAT by
Gumush Space Ltd.




= TURKEY - TUNISIA joint Project T %

Development of intelligent control modules for
nano satellites

2 meetings

3-6 May 2016 in Istanbul and
18-23 May 2016 in Monastir Tunis

Mission: monitoring dam water parameters (levels,
salinity, pollution, temperature, etc.) in Tunisia
(elsewhere?) using ground sensor data.



USTAL

= PARS ROCKET TEAM ITU

* Hybrid rocket development
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6th place in IREC 2016 UTAH,

USA
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—e RAST 2017 June 2017
ISTANBUL

CALL FOR PAPERS
8™ International Conference on

Recent Advances in Space Technologies
“Space Economy: Development and Sustainability ”

RAST 2017
June 2017, Istanbul, Tiirkiye

www.rast.org.tr
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| | Unlversny Space Engineering Consortium
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We Look Forward To a Fruitful
Cooperation
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Towards being a civilization living
in the Solar System

Allm Rustem ASLAN

Istanbul Technical University

Department of Space Engineering

+90532 480 3449
aslanr@itu.edu.tr
usl.itu.edu.tr



