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AlimRustem ASLAN, Ph.D., TA1IALM
Professor of Aerospace Engineering

VP, TAMSAT/AMSAR

Manager Space Systems Design and Dabbratory
ManagerSmallSaCommunicatiorhaboratory
UNISEGLOBAL S@ember

IAF Correspondant

NATOCSGSTO Panel Member

Astronautical Engineering Department

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

Area of expertise Design analysisand developmentof pico
and nanosatellite (five in orbit), manned and unmanned
rotorcraft systems (including prototypes) computational fluid
dynamics and aerodynamics, propulsion and, defense and

educationtechnologies
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With a history stretching back ove?45years(1773) providingtechnicaleducationwithin
a moderneducationalenvironmentand strongacademicstaff, Istanbul Technical
Universityd T Gsstimnglyidentified with architectural and engineeringducationin
Turkey

A Department of Astronautical Engineering since 1983

ISTANBUL TEKNIK UNIVERSITESI




=  ITU, Space Engineering

i3
2
5 e
f~f =
H =
-] =
2 3
2! % g
1

AEstablishment 1983 (ITU 1773)
A60 new students per year

ASpace related labs
A Spacecraft Systems Design and Testing
ASmall Satellite communication

AAIM:
AResearch and testing on nano satellites aatéllite
components

ATo have engineers with laboratory experience to serve
the national aerospace industry
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—e Space Engineering Curriculygt®

AEducation in space science and technologies
AFollows AlAAecomendations
AFully Accredited by ABHEI 2023

A Space related undergraduate courses
A Introduction to Space Engineering (st
A AstronauticaEngineering&DesigfCanSat Application) (1st)
A Aerospace structures (3rd year)
A Orbital Mechanicg(3rd year)
A Space environment, (4th year)
A Spacecraft Attitude Determination and Control (4th)
A Rocket and Electric Propulsion (4th)
A Spacecraft system design with application (SSD) (4th)
A Spacecraft communications (4th)
A Spacd_aw(elective

ISTANBUL TEKNIK UNIVERSITESI
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AD! 3UNRYF dzAOFf SY3IAYSSNA\
that graduates have knowledge ofbital mechanics,
space environment, attitude determination and control,
telecommunications, space structures, and rocket
propulsiof2 Q @

APQt NPINF Y Ydzald Fftaz RSYZ2y
design competence that includes integration of
astronauticaltopic€ Q ®

A(http:// www.aiaa.org/content.cfm?pageid=4y2



http://www.aiaa.org/content.cfm?pageid=472
http://www.aiaa.org/content.cfm?pageid=472
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AMSATTR + SMESs ITU

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

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

A Competencies:

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

I Modelling, simulation, CNC manufacturing, otomation, workshop

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

A Small scale spacecraft subsystem development:

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

A Reference projects :
I ITUpSATL, TURKSAT 3USAT , UBAKUSAT, ASELSAT
I FP7: QB50 BEEAGLESAT and HAVELSAT
i MIC, CLTP, DDC, DMC, NANOSATSYMP
I Many Industrial aerospace projects

ISTANBUL TEKNIK UNIVERSITESI
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- UNISEQR History ITU ™

AStarted Nov 2011, by three Istanbul Universities (ITL
NDU TurAFA YTU)

AOver 20 participant universities

ASupport of government, aerospace industry and
research institutions

A11 meetings so far hosted by starters and supporting
Institutions

AWorking on establishing UTEB as a legal entity
AVariousjoint CanSat/CubeSaictivitied projects
Alnternational cooperation
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2018 Summary ITU

Many National and international space activities:

A Nationaland InternationalCanSatRocketCompetitions

A Model Satellite and Spacecraft Design courses delivered at various places
A UBAKUSAfTroject with Japan is finished

A Water Quality Project Using Constellation of Nanosats with Tunisia completed
A AntennaSharing Project is going on

A ASELSATroject is going on

A Lagariand PIRI sat Projects are going on

A Rocketrystudies for hybrid and solid motor rockets

A Turkish Space minirgpmmunity 3rd AsteroidMeeting

A Testingof various satellite components/systems at F8SDTL, Istanbul

A Participationand presentations at various national and international events
including BSTI in Natal Brazil

A IAASG4.23tudies

A Helpto other local universities regarding CubeSat development

AHelpi 2 YlIye SESYSYUuFNEB YR KAIK &aO0OK22f .
A Getready for RAST2019 in Istanbul

A UNISEGLOBAL SC work

ISTANBUL TEKNIK UNIVERSITESI
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—¢ ITU SSDTL CUBESAT PROIDHCE

ITUPSAT1: 2009
TURKSAT 3USAT: 2013
BEEAGLESAT and HAVELSAT
UBAKUSAT: 2018
ASELSAT: 2019




Space Systems Design and Test Laboratory
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K T4SSDTL Development phases ITU ™

Satellite
Design / Analysis / Production

AConceptual design
Meskop model
AEngineering model
AlightModel

ArotoflightModel

IstanbulTechnical UniversityFaculty of Aeronautics and Astronautic
http://usl.itu.edu.tr
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UBAKUSAT

B Size:3U

B Developed by

Istanbul Technical University (ITU)
Ministry of Transport, Maritime Affairs and

Communications (MTMAC)
(ARET—=)ILITHKE,
MLadE EM-EEEES)



Cooperation in the field of space

and aeronautics
(FEH -MZELSFICETLRN)

C+

JAXA and Republic of Turkey’s Ministry of
Transport, Maritime Affairs and Communications
(JAXAL PLa#E EMEREER)

1

e Provision of opportunity for long duration

material exposure
(FHLGEOERNMRBRBES)

e Deployment of one cubesat (3U)
(BMhETE1HR (3U) OmH)

e
1

p A HH REMOVE BEFORg
IMONa 30338
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VHF UPLINK
UHF DOWNLINK

[+
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el UBAKUSAT, Details

Mass3.2 kg
10*10*34cm, 3UCubeSat

*  Main payload a VHF/UHF Transponder

Input Frequency 145.940 - 145.990 MHz
Output Frequency 435.200-435.250 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




NBUL TEKNIK UNIVERSITESI




N

ustFL CLEAN ROOM, GETTING READY FOR LAL
-5 JAXA, TSUKUBA it
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Time:0

TEKNIK UNIVERSITESI

Main View (xy)

123456 ile kamera
dedigtrebilirsiniz
1: Main View

3:Side View 1
4: Side View 2

5. Full View
6. Satellite View

R: Uyduyu basglangig
konumuna sabitie

Cikmak igin ESC'ye basin
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ASELSAT MISSION )

S3L1583
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30 m Cozunurluk

Optik Goérlintl )
Veri

Transferi
8.0-8.4 GHz

TTC
VHF/UHF ‘

4 X-Bant Alici |
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Uydu
komuta
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ASELSAT

Figure 7. ASELSATs attitude for life time analysis
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Modular 6Upaltform fon hostedpaylods to provide
free platform andlaunchfor payloaddevelopers
without the burdenof finding a satellite/launch




- PROJECT ELEMENTSi

NANOSAT SYSTE

|
|
GROUND STATIO NANOSAT LAUNCH INFRASTRUCTUH

PLATFORM S
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Missionlifetime
PiriSatMass

Volume(launch
configuration

Payloadsnaxmass

Payload Experimental
AlSdemonstration

Launch

Min 1 year(expected min 3 yearg

Nanosatmax 10 kg

6U,
230mm*400mm*100mm

4 kg

A ReceiveAlSsignalsonboard
A Recordreceivedsignals

A Downlinkcollecteddatato GS
A Processindidentify vessels

Secondaryayload

A |- X RayDetector

A LinearTransponder

A LangmuireProbe RadiationMeasurement
A RAD HARBand microsatOBDH

ISTANBUL TEKNIK UNIVERSITESI
Asirlardir Gagdas
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http://www.nanosats.eu it

0.25U CubeSat

0.5U CubeSat

1U CubeSat

1.5U CubeSat

2U CubeSat

3U CubeSat

3.5U CubeSat

4U CubeSat

5U CubeSat

6U (1x6U) CubeSat

6U CubeSat

8U CubeSat

12U CubeSat

16U CubeSat

Other nanosats (1-10 kg)
Satlet

PocketQube

TubeSat

Other picosats (0.1-1 kg)

ISTANBUL TEKNIK UNIVERSITESI

Nanosatellites by types

Wwww. nanosats.eu

0 200

9o.4%
201
303 14.2%

140 6.5%

10.0%
20.1%
10.0%

10.0%

30.1%

36 1.7%
5528%
T7234%

1407%
251.2%
6o.3%
24114y

Y 372 17.4%

1007 47.1%

I Launched
I Not launched

400

600 800 1000

Nanosatellites
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PROJECT TARGETSTU

} Develop novel payloads for Turkey

} Developa platform that can be used without major
validation and verification for subseguent missions

} EncouragdJniversities and SMEs to develop
nanosatellite payloads to increase involvement of
people and institutions/companies in space
Technologies

} Providethe opportunity to developing countries
towards helping UN SDG 2030
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u NANOSAT will be comprised of s'Cperations TRLY
different TRL equipment — TRL 8
— . evelopme —_—
u TRL 9: Previously flown successfuf —— TRL7
equipment i 5
u TRL 8: Equipment qualified in — =
simulated relevant environment ongecnotay

Earth
Research to Prove

u TRL Z3: Hosted payloads Initial ~ Feasiiity
levels targeting TRL 8 before laungh
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space fallowing launch
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UNISEREVIEWS
=

-

Vi W zasesr JARL KA

Next generation cross Uinique amsmm'
NEXUS :UNISEC review

NEXUS development team
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usprL |AA SG4.23 DEBRIS MITIGATION
= GUIDELINES for SMALLSATS ITU

Chapter 2 H Chapter 1
Explain Debris Mitigation Guidelines Overview
(and relevant international/national h Process to identify best Post Mission Disposal (PMD) soluti
standards and laws) Manage space and ground safety

Will satellite 5
Chapter 4 remain in orbit ?e)rl]?gv\g?r?;to
Determine if satellite Chapter 3 for more than satellite from
will survive reentry ~hapler . 25 years after orbit sooner

Determine orbital mission is

lifetime of a satellite than 25 years?

Manage ground
safety

Manage space safety

Note: Removalwithin 25 yearsafter missionis the maximumallowable, strive for

shorter orbital lifetime sincethis threshold could be shortenedin the future and it

Will mass Need to is responsiblebehaviorto minimize your effectson other spaceoperators.
survive reduce B e i T
to the orbital

ground? lifetime?

survive to the

pTTTTTTTTTIs 1 ; Yes + _________________________________________________________________
1 Note: For | SN i : ) ; . !
| sacite mass gl o e e e e P2
rag forc increasin nduce nondrag forc

| :)EI%V; smogegr.;;f | garea ex ):Jsed to ¢ on satell?te 1 Note: (1) Dragforce: changein orientation, extend appendagesdeploy drag augmentation,etc. and '
' ypI ateria’s ' . hp et I (2) Nondragforce: solarsailand electrodynamidether !
 ho debris will | atmosphercdrag 1 |
| :

1 1

1

ground Y
_____________ 1 [T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
Chapter 7 | Note: PMD  Trade Study provides guidelines for @) effectiveness  (by |
Trade study results between options outlined in Chapters 5 and 6 t{IJ altitude, spacecraffunctionality,and mass),(2) efficiencyrelative to cost($, size,mass,and power), and '
? . . (3) complexity/reliability Effectivenesss measuredby reduction of lifetime while minimizing collision |
Controlled guide selection of best approach for your satellite ! '
1

! time-area(i.e., reduceorbital lifetime but do not increasehazardto other spaceobjectsin the process)

reentry required

>

ISTANBUL TEKNIK UNIVERSITESI
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@ Technical Presentation atithe6%ession of the o7 90
\ /““ISEBGLOBAL

Committee.on the'Peaceful Uses of OutercSpace ml o tosens o

GLOBAL ANTENNA SHARING PROJECT
for achievindgsustainabl®evelopmentoals

Prof.Dr AlimRustemAslan

UNISEGLOBABteeringCom.Member

Manager Space Systems Design and Test Laboratory
Istanbul Technical University, Faculty of Aeronautics and Astronautics
Istanbul, Turkey
astanr@itu-edu.tr
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Antenna Sharing

Alncrease the number dfacking antenna

By connecting morantenna
Time Resolution Increass!

ISTANBUL TEKNIK UNIVERSITESI
Asirlardir Cagdag
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—e GSN Device it "

A Receiver

A Output in 1Q data (raw data)

A Centralized demodulation and
decoding are done by software
defined radio (SDR) at Central
Server.

A TLM transfer

Front Panel

A Transmitter (optional)

................. — - | A Encoded and modulated I1Q data
| = - - of from Centralized SDR at Central

=o - server and transmits uplink signa

to satellite.

Rear Panel

Kyushu Institute of Technology, BIRDS Project 44 12/28/2018
ISTANBUL TEKNIK UNIVERSITESI
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CA N SAT D e S i g n CanSAT Nedir?

Amerika Birlesik Devletleri’nden diinyaya yayilan bir
kavramdr. ingilizee “Can” ve “Satellite” sozciiklerinin
irlesimind; yd: gelmistir. Diger anlamu ise
Model Uydu tammmlamasidir. Model uydu modem
uydularin  temeli ol yapilarn dell 3
dgrencilere  tamtilmasi  ve merak uyandimasi
diisiincesiyle bugiin Diinya’min pek ¢ok yerinde
yansmas1 yapilan bir etkinlik tiriidiir.  Gergek
uydularin aksine; boyutlari (330 mililitrelik kola sisesi)
ve kiitlesi en fazla 350 gr olan ve bir aragtirma roketi
ile gok diisiik irtifaya (1000 m den az) cikanlan
minyatiir uydudur.

o
B

anddevelopment
WORKSHOPS in

CanSAT Temelli Uzay Egitiminin Hedefi

Uzay ve bilimleri alaninda yetismis insan
giictinii  artirmak amaciyla CanSAT tasarimi  ve
imalatim bir egitim arac: olarak kullanmaktir.

Tiirkiye” de CanSAT projeleri gergeklestirebilecek ve
uluslararasi1 CanSAT yansmalarma katilabilecek kisi
sayisim  artrmak amaciyla katiimeilart  CanSAT
tasarmn  ve imalati konusunda uygulamah olarak
egitmektir. Bu egitime katilan kisilerin tiniversite ve
kurumlarma dondiikten sonar CanSAT projelerine
liderlik ve d: L1k 1 k1 ktedi

1
1 bek

S st

UAE January2018
Jordan, April 2018

Lebanon
September2018

Effortstowards
2030goal

ve Uzay Bilimleri, Uzay

Kurs Ucreti: 1500 TL
Kurs ticreti, kurs dokiimanlarim,
masraflarini igermez.

lS’l*\‘r\'Hl'Ir, TEKNIK UNIVERSITESI
e Sponsorlar:

Uzay alaninda ¢alismak, birl,fgi sahibi olmak
savunma sanayii firma yonetici ve ¢aliganl

) (&0 sivon, ¥ — =2 3
MODEL UYDU

CanSAT Egitim Adimlar
Gorev Analizi ve Sistem Gelistirme
Donanim Entegrasyonu
Yazilhm Gelistirme
Mikrodenetleyici Programlama
GPS Entegrasyonu
Giines Paneli Entegrasyonuve Giig Sistemi

Telemetri Sistemi Entegrasyonu
Algalma ve Inis Sistemleri Tasarimi
Mekanik Tasarmm
Yer Istasyonu Gelistirme
Test ve Firlatma
Gorev Sonras: Veri Analizi

Kimler Katllabiv

Bilimleri v

iIMALAT EGITIMI VE TASARIMI

III. CanSAT Uygulamasi

AMAC

CanSAT egitimi, uzay sistemleri alanmda kendini
gelistirmek isteyen farkli disiplinden &grencilere uydu
tasarmm ve uydu teknolojileri gelistirme konusunda ileride

karsilasabilecekleri sorunlan onceden gostermek. onlara
¢oziime yaklagtirier bir  zihin  yapisi  ve tecriibe
X dirmay1 clay ygulamali bir model uydu
tasarim ve tiretim yontemidir.

Boylece, uzay teknolojileri ve uygulamah uzay

miihendisligi alaninda en etkili egitim verme bigimidir.
Katihmeilara ekip ¢ahsmasi yapma firsati ve disiplinler
aras1 sistem miihendisligi ile kendi uydularimni tasarlama,
imal etme ve firlatma firsati sunmaktadir.

CanSAT Temelli Uzay Egitiminin i¢erigi

a.  Etkili bir disiplinler aras: egitim aracidir,

b. Disiik Maliyetle proje gelistirilir,

c. Gorev analizi yapilarak proje siiregleri planlanr,

d. Tasanim, imalat, test ve firlatmaya kadar tiim si
uygulamah olarak tecriibe edilir,

e. Risk analizleri yapilir,

f. Gorev sonu ve. analy

durumu degerl

Parachute
Separation

uygulamali dersleri, uydu yapiminda kullamlan malzemeleri ve firlatmay: icermektedir. Konaklama

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

sunayturkdogan@yalova.edu.tr
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Universityof SharjanCanSat Coursél'U

A8-10 January2018
A15 CanSateams

ISTANBUL TEKNIK UNIVERSITESI
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CanSat Course ITU ™

A24-29 September2018, 15 CanS&tams

ISTANBUL TEKNIK UNIVERSITESI
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AHands on CubeS#tining, November2018
A3U CubeSat, XRDameraLaunch2021
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CanSat Competition Winners

Sponsors 2018 Winners

First Place
University of Manchester, UK
Manchester CanSat Project

U.S.NAVAL

Second Place
fEBS{J%ﬁ-FRO%t(L Bulent Ecevit University, Turkey

grizu-263

Third Place
Istanbul Technical University, Turkey
APIS AR-GE

Fourth Place
Hacettepe University, Turkey
Team CERVOS

NASA Goddard

Fifth Place
Arizona State University, USA
Team BUTTER (Ballistic Universal Times Trajectory Egg Recovery)

= TARLETON

STATE UNIVERSITY



usp  3rd TURKSAT CANSAT CONTEST;
20-22 Septembe018 ITU ™




