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Nov 30 (sat) - Dec 3 (Tue), 2019
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Prof.Dr. Alim Rustem Aslan, UTEB Coordinator, UNISEC Global PoC
Manager, Space Systems Design and Test Laboratory
Istanbul Technical University, Faculty of Aeronautics and Astronautics,
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Prof.Dr. Alim Riistem ASLAN

Astronautical Engineering Department
Istanbul Technical University, Turkey

* Manager, Space Systems Design and Test Laboratory
* Manager, SmallSat Communication Laboratory

e UNISEC-GLOBAL SC Member, PoC, MIC Coordinator
e |AA Corresponding Member

e |AF Correspondant

e (CSO-STO AVT Panel Member g
e VP, TAMSAT/AMSAT-TR, TA1ALM N7

Area of expertise: Design, analysis and development of pico- and nanosatellite
(5 in orbit — 2 deorbited), manned and unmanned rotorcraft systems (including
prototypes), computational fluid dynamics and aerodynamics, propulsion and,

defense and education technologies.
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UNISEC-TR History G HUNISEC A2y

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

* QOver 20 participant universities

e Support of government, aerospace industry
and research institutions

* 12 meetings so far hosted by starters and
supporting institutions

 Working on establishing UTEB as a legal entity

e Various joint CanSat/CubeSat
activities/projects

* International cooperation N
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SPACE TECHNOLOGY :ypisge s

Technology requited 77
e To access space,

* To use all kind of tools and systems in space and to
sustain them,

e To return to earth

Major source of wealth and driving force for
developed and developing countries

It is of paramount importance, to have space
technology development capability to increase
national wealth and quality of life through exposure
to cutting edge technology, knowledge and education

© 2019 UNISEC-Global. All rights reserved. \ /“"ISEG GLOBAL

...................................




History of Local Chapter Activities  ; 5 UNISEQ A=
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Established in 2011, became Local Chapter in Nov 2014

Past activities

- Participated in CLTP1 and 2 in 2011, 2012, 2015 and 2017
Participated in MIC in 2011, 2012, 2014, 2015, 2016 and 2017
Attended All UNISEC-Global Meeting since 2013

Organized MIC Seminars

Participated in AIAA/APSCO/TEKNOFEST ISTANBUL CanSat
Held CanSat Training Program/Competition since 2014

Practical Space Projects: 5 CubeSats launched, 3 ongoing
projects

© 2019 UNISEC-Global. All rights reserved.

Keep it multidisciplinary, international and multi institutional
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UNISEC-Global Activities in 2019 v UNISEG A=

Number of

- Member Universities: N/A no official members (about 20)
- Students: N/A

- Professors: N/A

- Others( Corporative members, etc.): N/A

- Organizing a Program/Training/Competition: Seminars,
CanSat WS, CubeSAT WS, Teknofest

- CLTP10: No

- MIC6: No

- ARLISS21: May be

- UNISEC-Global Meeting: Yes

- On-going Practical Space Projects: Yes
- CanSat Competition/Training: Yes

- HEPTA-Sat Training: Yes
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A Handbook for Post-Mission Disposal "NlS[c =
of Satellites Less Than 100 kg

International Academy of Astronautics
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RAST 2019, 11-14 JUNE 2019.: 3 UNISEQ A=,
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SPACE for SUSTAINABLE DEVELOPMENT GOALS

INTRO ABOUT ~SCHEDULE INVITED SPEAKERS _SUBMISSIONS SPONSORS ANNOUNCEMENTS CONTACT

TURKEY

™ InTERManOMAL CONFERENCE 0N

s| REGENT ADVANGES IN :
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RAST2019 TESTING TUTORIAL at ITU ,.,|||||SE(:TURKEY
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ITU, Istanbul, Turkey
°/"“ISEG TURKEY

by 360 Degrees by Orhan Dur'guf """""""

With a history stretching back over 246years (1773), providing technical education within
a modern educational environment and strong academic staff, Istanbul Technical
University (iTU) is strongly identified with architectural and engineering education in
Turkey

 Department of Astronautical Engineering since 1983

V
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Astronautical Engineering Curricu

e Education in space science and technologies
* Follows AIAA recomendations

e Fully Accredited by ABET till 2023

e Space related undergraduate courses
— Introduction to Space Engineering (1st year)

— Astronautical Engineering&Design (CanSat
Application) (1st)

— Aerospace structures (3rd year)

— Orbital Mechanics, (3rd year)

— Space environment, (4th year)

— Spacecraft Attitude Determination and Control (4th)

— Rocket and Electric Propulsion (4th)

— Spacecraft system design with application (SSD) (4th)

— Spacecraft communications (4th)

— Space Law(elective)

® o.
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AIAA SPACE DESIGN CONTEST 3rd PLACE :: ypjgpp Aees
Reusable Lunar Surface Access Vehicle

; Lunar operations
’/ Wi L
' {5 LLO transfer

3.Near rectilinear injection J

1.Launch from earth ’ ’ . -
" 16.07.2028 ¥
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X | B Best Telescopes for the Money - X @ CanSat Competition X +

il | cansatcompetition.com/winners.html 'Ec
TURKEY

Consortivm

CanSat Competition Winners

Sponsors 2019 Winners

First Place

Istanbul Technical University, Turkey
APIS ARGE TEAM
U.S.NAVA
ES EARC Second PlaCE' . . .

Zonguldak Bulent Ecevit University, Turkey
LABORATORY 0

grizu-263

Third Place
AGH University of Science and Technalogy, Poland
AGH Space Systems

Fourth Place
Maticnal Technical University of Athens, Greece
A White Noise
NASA Goddard
Fifth Place
4 Cankaya University, Turkey
- CanBee
Amcr]cﬁ. stronautical Society
TEAM TEAM
NUMBER TEAM SCHOOL SCORE RANKING
Sl E M EN S ) 6203 Istanbul Technical University 06.432% 1
fngenuity for Life 6160  [Zonguldak Bilent Ecevit University 96.355% 2
PRAXIS . 3193 AGH University of Science and Technology 04,902% 3
42440 Mational Technical University of Athens 04.756% 4
2806 Cankaya University 04,135% 5
K RmTOS 3623 Arizona State University 90.811% 6
6246 istanbul Gedik University 56.084% 7
A 2591 The University of Alabama in Huntsville 53.486% g
Ll L ES 5343 |University of Alabama in Huntsville 82.135% 9
4509 University of Manchester 80.642% 10

.v ...
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TEKNOFEST 2019  S/UNISECAE
CanSat UAV and Rocketry Contests

0000 BRSVURL, i0.000

Banting .
|STRNBUL : *Loncuon 2 KsTRmony E:mr g
HBH] KocREL ?B ® HH
Kemnai 15
Hizce 9
183 Enn:lmas

' > @ SAKARYR Coaum GIRESUN 1o s

@ Yauoun El‘.! L4 BUMuSHANE TE
efowll d9e Kags

'+E .TIJKIJTIEE ® nn\'gum- EnzURLM

®Bmsy @ BiLEck KIRIKKALE ERzincarn

399 ® 8 ® nenid
@ Esiigenin - ANKRRR g et Siu.ﬂs“"l’ ‘3 ®

@ KuTAHTA 181 a ﬂ"i‘”f" Tunceii | @ ® Mis]E

®
gmeald @ inn 51
MALATYR ® ELmzig )

@ AFYOnKARAHISAR i HrvsERi
L ] Usaxld EE i NEUSEHR @ 231 E..'.S 15 Etinisﬂ'

Orou

@
poeyin Romkand
AMRASYAR

,,,

RxRRAY o2

ISPRRTR . KRHRRMANMARAS Sy ® SiirT a
- . Aoiyaman L] L <

Demizi : (ks ATMAD iy
_eif 'EIHEIE *l187 .Hﬁn&h" "5555 o 4l ofb : 55 Smnnﬂs Hm'.“'a

- Manoin
8 Mutn ® foana . DSmAniE SANLIURFR c®
~ @ 5‘* E"RD"H? Flnmuulsa Karpman g i E|3 QB e @ IHB 3

TURHIYE

(s ' b TEKNOLOJI !
‘,r{ TAKIMI
SANAY] VE TEKNOLOUI BAKANLIGH

“"ISEG GLOBAL

uuuuuuuuuuuuuuuuuuuuuuuuuuu

© 2019 UNISEC-Global. All rights reserved.




Turkish Satellite Road Map :: NISEQ A2

University Spoce Engineering Consortium
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COMPLETED CUBESAT PROJECTS s UNISEC 4=

S —

ITUPSAT1: 2009

TURKSAT 3USAT: 2013
BEEAGLESAT and HAVELSAT: 2017
UBAKUSAT: 2018

© 2019 UNISEC-Global. All rights reserved.



Cooperation in the field of space

and aeronautics
(FH -MESFICETSED)

C+

JAXA and Republic of Turkey’s Ministry of
Transport, Maritime Affairs and Communications
(JAXAL FLa#fnE EMREREER)

e Provision of opportunity for long duration

material exposure
(FHZEORMMBREBHS)

e Deployment of one cubesat (3U)
(B/hEMmE1# (3U) OBH)

© 2019 UNISEC-Global. All rights reserved. \-::fs“["Is[EﬂGLOBE\L




INTEG RATION and TEST at ITU L UNISEG e
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X BAND and VHF/UHF GROUND STATIONS at ITU

00‘
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SHARJAHSAT-1 MISSION  SUMISEEARE

e For UNIVERSITY of SHARJAH, UAE

e Capacity development through

— Science mission: star detection and sun
observation

— Imaging mission: earth and space

e Payload
— X Ray detector (spesifications given)
— Optical camera (spesifications to be determined)

9
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XRD
VHF/ UHF modem
Telecommand & Battery
Telemetry ADCS

Download XRD and A ! Mechanical card
Camera Data. \ V7 e I
y S band antenna A 5 ~ 1 EPS

Computer
S-band modem

50-100m/px res.
Earth Image

Camera

UHF/VHF antenna

LAUNCH END of 2020 or Q1/2021

*/“"ISEG GLOBAL
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LAUNCH END OF 2020

2 Akt
SHARJAH SAT -1 “UNISECRRe

Amblical Connection
Z{pod) RBF

-X(flight)
X(pod) X(pod) Y(pod) Y(pod) S els
Y(flight) Y(flight) ~Ztflight) Z(flight)
7 cells 7 cells L cells 3 cells Dual Lens

Camera Board

Star Tracker

-Z{pod)
X{flight)
No cell

VHF/UHF Modem

Sband Modem

Magnetometer

Redundant Magnetometer
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CubeSat Training at SAASST in Sharjah,
Clean Room and CubeSat Design Lab "fs.“E“ISEcTURKEY
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ASELSAT MISSION for ASELSAN Company IlNlSEﬂanv

Unlverslly Spoce Engineering Consortivm
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TVAC TESTING SLUNISEG A2
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Modular 6U paltform for hosted pay
free platform and launch for payloac

without the burden of finding a sate

© 2019 UNISEC-Global. All rights reserved.

Launch 2020 or 2021

ods: to provide
developers

lite/launch _ ..
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PROJECT TARGETS  * SLUNISEG A2

» Develop novel payloads for Turkey

» Develop a platform that can be used without
major validation and verification for
subsequent missions

» Encourage Universities and SMEs to develop
nanosatellite payloads to increase involvement
of people and institutions/companies in space
Technologies

» Provide the opportunity to developing
countries towards helping UN SDG 2030

© 2019 UNISEC-Global. All rights reserved.



ASTM . LAGARFAINISECAES

Launch August 2020

Hi Res EO, PAN <2m, MS<8m
Micro Sat, <70kg, operational satelllte

© 2019 UNISEC-Global. All rights reserved.

...................................



TURKEY-TUNISIA PROJECT »/IINISEG TRk
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Water Quality Monitoring with
Network of CubeSats [ ==
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CANSAT HANDS ON WORKSHOPS:; UNISE A=,

e CANSAT Design and s ) D (8%, =

development IMALAT EGITIMI VE TASARIMI

III. CanSAT Uygulamasi

b CanSAT Nedir?
Amerika Birlesik Devletleri'nden diinyaya yayilan bir
kavramdir. ingilizee “Can” ve “Satellite” stzciiklerinin
birlesiminden meydana gelmistic. Diger anlanu ise

Model Uydu tammlamasiir. Model uydu modemn
uydularn temeli olusturan yapilann modellenerek
Ogrencilere  tamtilmas1  ve merak  uyandirmas
diiglincesiyle bugiin Diinya'mn pek g¢ok yerinde
yangmasi yapilan  bir etkinlik tiridir.  Gergek

. uydulann aksine; boyutlar: (330 mililitrelik kola gisesi)
ve kiltlesi en fazla 350 gr olan ve bir arastrma roketi
ile gok digtk irtifaya (1000 m den az) gikanlan

minyatiir uydudur.

AMAC

CanSAT  egitimi, uzay sistemleri alanmda kendini

gelistirmek isteyen farkli disiplinden Sgrencilere uydu

tasanm: ve uydu teknolojileri geligtirme konusunda ileride

kargilagabilecekleri sorunlan onceden gostermek. onlara

cozime yaklagirier bir  zihin  yapist  ve tecribe
l bir model uydu

tasarm ve iiretim yontemidir.

Boylece, uzay teknolojilen ve uygulamah uzay
mithendisligi alaninda en etkili efitim verme bigimidir.
Katihmalara ekip gahsmasi yapma fisat ve disiplinler
aras: sistem miithendisligi ile kendi uydulanmn: tasarlama,
imal etme ve firlatma firsats sunmaktadur.

° ° CanSAT Temelli Uzay Egitiminin Hedefi “anSAT Egitim Adumlary CanSAT Temelli Uzay Egitiminin ierigi
Uzay mithendisligi ve bilimleri alanmda yetigmis insan Gérev Analizi ve Sistem Gelistirme a.  Etkili bir disiplinler aras: eZitim aracidur,
. piictinii  artrmak  amaciyla  CanSAT tasarmm  ve Donanim Entegrasyonu b. Maliyetle proje gelistirilir.
imalatim bir egitim araci olarak kullanmakfir. Yazihm Geligtirme c. Gorev analizi yapilarak proje siiregleri planlamr,
lurluve de CanSAT pmjeicﬂ gcmcklesmcbﬂeeck ve Mikrodenetleyici Programlama d. Tasarim, imalat, test ve firlatmaya kadar i
I CanSAT labilecek kisi GPS Entegrasyonu uygulamah olarak tecriibe edilir.
sayisini  artimak  amaciyla  katilimeidan  CanSAT Gimes Paneli Entegrasyonuve Giig Sistemi  e.  Risk analizleri vapihr.
tasarm  ve imalati konusunda uygulamah olarak Telemetri Sistemi Entegrasyonu f. Gorev sonu. ve amali

epitmektir. Bu egitime katilan kisilerin dniversite ve Algalma ve Inis Sistemleri Tasarimi

e G e e S
' - liderlikve ap Yer [stasyonu Gelistirme
Test ve Firlatma

Girev Sonrast Veri Analizi
.

Kimler Katilab

e Efforts towards 2030 goal

N
Parachute
Separation

Kurs Uereti: 1500 TL
Kurs ficreti, kurs dokiimanlarini, uygulamali dersleri, uydu yapiminda kullamlan malzemeleri ve firlatmay igermektedir. Konaklama
masraflarin 1¢Crmez.

ILETISIM: bkil edutr, ali. edu.tr

Sponsorlar: sunayturidogan@yalova edu

© 2019 UNISEC-Global. All rights reserved.




100 Graduate Students 3 UNISEC A

iy €
‘ 2nd CANSAT! MODEL SATEI.LITEI TRAINING

JLIU, KHIARA CAMPUS, 23-28 SEPTEMBER 2019

CanSat — Model Satellite
Intro to CanSat, Mission Definition and Sensors

Prof.Dr. Alim Rustem Aslan
Manager, Space Systems Design and Test Laboratory
Istanbul Technical University, Faculty of Aeronautics and Astronautics,
Istanbul, Turkey
aslanr@itu.edu.tr

ISTANBUL TEENIK UNIVERSITESI

0’ 090
¥ A -
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Course Content: “Cansat as an educational too
 Formation of the CanSat Teams (of 6 students)
e |ntro to CanSat, Mission Definition and Sensors
e |ntroduction to CanSat Hardware and Software
* |ntroduction to programing of microcontrollers
e Introduction to programing of GPS
e CanSat Ground Station Development
e (CanSat Structural Design
e CanSat Design and Development
e CanSat Decent and landing system design
e CanSat final Integration and functional checks
e CanSat drop test, ground station track and controls
e Post launch (drop test) analysis
* Reporting and presenting

© 2019 UNISEC-Global. All rights reserved.
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DAY by DAY HANDS ON WHIISER

1. September 23: Intro, teaming, equipments and tooling,
CanSat development on breadboard (table top model),
STM MCU and buzzer operations

2. September 24: CanSat development on breadboard, rest
of subsystems

3. September 25: CanSat development on PCB

4. September 26: CanSat development on PCB, placement
in Structure and Drop Testing

5. September 27: Flight test in the field, post flight
analysis, reporting

6. September 28: Presentations and grading, Ceremony

\ /“NISEGGLOBAL

...................................
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CUBESAT DESIGN and "“ISEGTURKEY
HANDS ON WORKSHOPS

Arthur C Clarke Institute for Modern
Tﬂchnﬂlﬂgiﬂs, Katubedda, Moratuwa

.. SCNRS

anjl_mll n_nnla Aol Bigandt ibsgll ulonl
UNIVERSITY OF SHARJAH National Council for Scientific Research

!

A

HY

/
f

'lI

-
o
J-r“/

/
1

Sixth International Conference on mrgzhag *{9 /
¢ Design of the 1st Lebanese Nano-Satelite .
( A AEROSPACE SCIENCE - SEeHane 4
& ENGINEERING  Sewili raculty of technology —Lebanese University, Saida  sissdi ds
I eallaboration with
» LIgiild y
- November 12-14, 2019 Pr. A, Rlistem Aslan

Islamabad, Pakistan From 30 September to 1 October 2019,
Faculty of Technology — Library Hall - Saida
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1 ““ISEGTURKFY
CubeSat design and hands ofi~"

training to Lebanese Universities

LEBANESE

N NO

SATELLITES . JoinUs -

CUBESAT TECHNOLOGY PROJECT

Toward Developing the First Lebanese NanoSatellite.

CubeSat Technology toward sustainable In Lebanon, the National Council for Scientific Research
development (CNRS-L) is the public institution in charge of science-
E policy making.

Project Scope

R + Given the benefit scale of space-related applications, the

' CNRS-L will leverage CubeSat technology toward
Capacity Building Trainings +

sustainable development.
Space Program Governance S We will do this by supporting the research and education
Structure

in Lebanon in the space field as well as providing
] opportunities for space technology transfer to the
Firat Culiesat Sostinte ’ CL:AJ.R” O BD“JJ U.J’-'i 3” Q«J-R—LI Lebanese scientific and professional communities.

National Council for Scientific Research

Closing Ceremony Under the Technical Assistance Facility program to the

Government of Lebanon, the. CNRS-L is worlang in
partnership with Crown Agents and OMSAR to launch

© 2019 UNISEC-Global. All rights reserved. \-_’:/“NISEG éLééf\L
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Amatuer GS Design and 0 ,|||||s[(:1r,ﬁ,m(,5Y

Establishment
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Training Cu beSat (EDUSAT)  S/UNISEEA:S

ISTANBUL TECHNteAL-UN
PACE|SYSTEMS DESI

Develop actual
. Mission

W software for
CubeSat

© 2019 UNISEC-Global. All rights reserved.



SAREGIPSTHIE o ceSehir High VUNISEC 42
students)

Basogretmen’in izinde
Goziimiiz Yiikseklerde

Bahgesehir Koleji 6grencileri, uydu tasanmiyla dijital yetkinliklerini
gelistirmek icin CanSat Nano Uydu Calistayi’'nda bulusuyor, en hakiki
miirsidin izinde Basogretmen Mustafa Kemal Atatiirk'i aniyor.

Son Basgvuru Tarihi: 14 Ekim 2019, Pazartesi

#gozimizylkseklerde

8-9 Kasim 2019 10 Kasim 2019

Bahcesehir Koleji Bahgesehir Koleji
Makkastepe Kampiisi Atakent Tema Kampisd
3 .
Bahcesehir
Koleji

_ L ] ...
a m |
e an T . — \'_*/ GLOBAL
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SPACE MINING WORKSHOP  S/UNISEG 42

1 ASTEROITMADENCILIGI VE
METEOR BILIMI QéHSTAYI

16 ARALIK 2019 EGE UNiVERSiTESi ][
FEN FAKULTESI KONFERANS SAI.ONU

Serdar Hiiseyin YILDIRIM (Tiirkiye Uzay Ajansi Ba§kﬁ
Prof. Dr. Alim Riistem ASLAN /7. ooz :
Dog. Dr. Lokman KUZU A 77 %= Halit MIRAHMETOGLU %_’: N
Do¢. Dr. Ozan UNSALAN Amt. Ast. Zafer EMECAN R
Dr. Ogr. Uy. Selcuk Topal Rl Mehmet Ekin YALCINKAYA

LEON www.ozanunsalan.com/astminmet Tkyein st Kaynag

CONGRESS kozmikanafor.com

© 2019 UNISEC-Global. All rights reserved.
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| MODEL UYDU
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TEMMUZ 2020
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© 2019 UNISEC-Global. All rights reserved.

3LUNISER A2

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

APIS
HIGH SCHOOL
CANSAT
COMPETITION
July 2020

- el Lot
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Plan for 2020 and beyon s

e 8 th UNISEC GLOBAL and 10th NanoSatellite
Symposium in Istanbul, July 2020

e Continue CubeSat projects
e Support to Regional Space Projects

e Support to schools and other educational
institutions (space technology seminars)

e Keep it multidisciplinary, multi institutional and
international
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We Look Forward To a
Sustainable Fruitful Cooperation

Towards being a civilization living
in the Solar System

Alim Rustem ASLAN
Istanbul Technical University

Department of Astronautical Engineering
+90532 480 3449
aslanr@itu.edu.tr

usttl.itu.edu.tr
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