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Professor of Aerospace Engineering

VP, TAMSAT/AMSAT-TR
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Area of expertise: Design, analysis and development of pico-
and nanosatellite (four 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 T @

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

* Over 20 participant universities

* Support of government, aerospace industry and
research institutions

* 11 meetings so far hosted by starters and supporting
Institutions

* Working on establishing UTEB as a legal entity

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

* International cooperation
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* 1 UTEB Meeting (total of 11 meetings) during RAST2017
* 3rd Turkish CanSat Leader Training Course planned

* Turksat CanSat Competition by TURKSAT with UTEB (drop CanSat using
multicopter, September 2017)

* Participation in DMC

e 8th Nsat and 5th UG Organization

* PARS Rocket group competition in USA (June 2017)

* APIS CanSat team fouth place overall in USA (June 2017)
* RAST2017

* Ongoing projects (QB50, Tunisia, UBAKUSAT, ASELSAT)

e Turkish Space mining community being established

e Efforts Towards an association continuing

* Meetings with Turkish universities interested in CubeSats

» Support of aerospace industry

* Turkish Space Agency is expected

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



usS

i

ACTIVITIES 2017 i ¢

RIGC/ISNET, ICASE2017

MIC4, DMC, IREC, USA CANSAT, TURKSAT CANSAT

VARIOUS

ISTANBUL TEKNIK ONIVERSITES|
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MEETINGS ITU

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

* 11 Military Museum RAST2017 22 June 2017




= RAST 2017 June 2017  itg'®
ISTANBUL

CALL FOR PAPERS
8t International Conference on

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

RAST 2017
June 2017, Istanbul, Tiirkiye

wWww.rast.org.tr

¢ IEEE CLILY.R
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““ISEG TURKEY

Unlversny Space Engineering Consortium
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= ITU SSDTL CUBESAT PROJECTS ITU"
' j,f-' ITUPSAT1: 2009

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

ASELSAT: 2019
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USTAL BeEagleSAT ana
—° 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

HAéELSAN‘ 7

sevenTH FRAMEWORK
PROGRAMME
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~ MNLP

~ Control Card

~ADCsS
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QB50: BEEAGLESAT/HAVELSAT it

* MNLP

» Control Card

ADCS
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= DEPLOYMENTS and BEACON ITUY

. HAVELSAT deployed on 16 May 2017

. BEEAGLESAT deployed on 26 May 2017

. Both were heard by many amateur stations
. Followed by ITU GS

. First few weeks HAVELSAT was usually in
eclipse, issues with voltage values, frequent resets,
Then recovered normal values

. BEEAGLESAT had good sun shine!
. High tip off rates for both CubeSats
about 15-20 deg/sec
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BEACON DECODER and READINGS
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Unit | Example | Conversion| Decoded

Input Cells

Intermediate Step

Result

Decimal Size
Decoding Information {Char} |Unit
OMNOLTR Call sign 6 character CallSign ]
RECOVERY OBC Mode 0=LEOP, 1=RECOVERY, 2=NORMAL, 3=SAFE 2
Bat Volt. y=(x+60)/20 2|v
Bat Curr. y={x-127)/127 2|A
3V3 Curr. y=x/40 2|A
5\ Curr. y=x/40 2|A
Comm Temp y={x-60)/4 2|dC
EPS Temp y={x-60)/4 2|dcC
Bat Temp y={x-60)/4 2|dC
All Voltage, Current and Temperature
Mote: values should be converted to Decimal
from Hexadecimal prior to decoding
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BEEAGLESAT BATTERY VOLTAGE

UusS

26 May — 25 September

Battery Voltage (V)

8,40

8,20

8,00

7,80

7,50

das-57
das-7
d35-17
das-6T
das-41T
das-gT
das-1
d5-T1
das-6
dag-£
das-g
dag-g
dag-1
Bny-0g
2ny-gz
8ny-az
B4
Bny-zZ
2ny-0Z
Eny-gT
Bny-aT
Bny-pT
any-ZT
3ny-0T
any-g
any'-g
Bny-fr
any'-z
Inf-1E
Inf-62
Inf-£2
Inf-5z
Inf-£Z
Inf-TZ
Inf-61
Inf-£1
Inf-s1
Inr-€T
nf-11
Inf-6
Inf-£
Inf-5
g
IAf-T
unr-6¢
unf-£Z
unf-67
unf-gZ
unj-1g
unf-gT
unf-£1
unf-gT
unf-gT
unf-TT
unr-g
unf-£
unf-g
unfr-g
unfp-t
Aew-0g
Aew-8t
Aen-9Z

40
7,20
7,00
6,80
6,60
6,40

ISTANBUL TEKNIK ONIVERSITESS



Egy’L BEEAGLESAT EPS TEMPERATURE
26 May — 25 September

Temperature (degC)

40,00

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00

26-May 2-Jun S-Jun 16-Jun 23-lun 30-lun F-lul 14-Jul 21-]ul 28-Jul 4-Aug 11-Aug 18-Aug 25-Aug 1-Sep B-Sep 15-Sep 22-32p
!

ISTANBUL TEKNIK ONIVERSITES!



us BEEAGLESAT ALTITUDE
26 May — 3 November 2017

BeEagleSat Altitude (km)

425.000

420.000

415.000

410.000

405.000

400.000

395.000
390.000
385.000
380.000

375.000

ISTANBUL TEKNIK ONIVERSITES!
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E§y’L HAVELSAT BATTERY VOLTAGE
26 May — 25 September

Battery Voltage (V)
8,40

8,20

7.40

6,40
16-May  23-May  30-May &-Jun 13-Jun 20-Jun 27-Jun 4-Jul 11-Jul 18-Jul 25-Jul 1-8ug B-Aug 15-Aug 22-Aug 20-Aug 5-Sep 12-Sep 19-Sep 26-5%ep
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us HAVELSAT EPS TEMPERATURE
16 May — 26 September 2017

Temperature (degC)

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00
16-May  23-May  30-May &-Jun 13-Jun 20-Jun 27-lun 4-Jul 11-Jul 18-Jul 25-Jul 1-Aug B-Mug 15-Aug 22-Aug 29-Aug 5-Sep 12-Sep 19-Sep 26-Sef
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us HAVELSAT ALTITUDE
26 May — 6 November 2017

HavelSat Altitude (km)

425.000

420.000

415.000

410.000

405.000

400.000

395.000

390.000

385.000

380.000

L TEKNIK ONIVERSITES]




'L ITU®

o TES
ULASTIRMA DENIZCILIK .
VE HABERLESME BAKANLIGI

MEXT, JAXA, KIT,
ITU, AMSAT-TR, ERTEK, GUMUSH

UBAKUSAT




OBJECTIVE T ¢

* Turkey — Japan Space co-operation between
academic and government institutions

e Launch of a Turkish CubeSat from Japanese Launch
facilities



E§y’|_ UBAKUSAT, Details

Mass 3.25 kg
10*10*34cm, 3U CubeSat
TAMSAT Transponder and CardSatellite

* 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, SSB, CW, FSK etc.)

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

* Battery 30Whr

* Passive Magnetic Stabilization system

ISTANBUL TEKNIK UNIVERSITES!
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MASS BUDGET

Component Name Number of Units Unit Unit Weight Total Weight
2 mm Spacer 20 Number 0.11 2,20
3 mm Spacer 18 Number 0.15 2,70
5 mm Spacer 6 Number 0.24 1,44
10 mm Spacer 4 Number 0.46 1,84
15 mm Spacer 20 Number 0.67 13,40
OBC Card+2 memory cards+battery 1 Number 58.0 58,00
Transponder 1 Number 127.5 127,5
Microsat 1 Number 68 68,00
EPS 1 Number 82.5 82,50
Mechanic Card 1 Number 40.5 40,5
PMACS 1 Number 98.5 98,50
Batteries 1 Number 257 257,00
Structur Holders With Short Rods 3 Number 18.5 55,5
Structur Holders With Ambilical Conne 1 Number 34 34,00
Structure 2 Number 80 160,00
Cables 16 Number 3 48,00
Washer 20 Number 0.12 2,40
Large Structure Holders 2 Number 21,5 43,00
Upper-Lower Covers 2 Number 38.5 77,00
Antenna (51 cm)(with Connector) 2 Number 4 8,00
Antenna (19 cm) (with Connektor) 4 Number 2 8,00
Antenna Cables (with Connektor) 6 Number 6,75 40,50
Solar Panel 1 1 Number 145.5 145,55
Solar Panel 2 1 Number 148.5 148,50
Solar Panel 3 1 Number 147 147,00
Solar Panel 4 1 Number 147.5 147,50
1U Solar Panel 1 Number 48 48,00
RBF Pins 2 Number 3 6,00
Additional Mass 2 Number 615 1230,00
CPUT 1 Number 97 97,00
PCB Card (Flag) 1 Number 28.5 28,5

NpuUl AN NIVERDILIED)




USTAL TIMELINE . .. (@)
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« UBAKUSAT will be shipped to Kyushu
Institute of Technology, Japan by the
end of 2017

* It will be handed over to JAXA in early
2018.
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ASELSAT
First High Resolution High Speed CubeSat
of Turkey

Prof.Dr. Alim Ristem Aslan

Space Systems Design and Test Lab
Istanbul Technical University
Istanbul, Turkey
aslanr@itu.edu.tr, http://usl.itu.edu.tr

ASELSAN, ITU-USTTL, GUMUSH, ERTEK iTUNOVA

Lot

T
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ASELSAT MISSION

30 m Cozundirlik

Optik Gorinti
Veri

Transferi
8.0-8.4 GHz

TTC
VHF/UHF ‘

4 X-Bant Alici |
istasyonu

Uydu
komuta
ISTANBUL TEKNIX U kontrol
\oefunti Cand istasyonu
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SUB SYSTEMS T ¢
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— * Manyetometre

+ Radyator
= « Gorev Yuku - X Bant Verici

« Gorev Yikl— X Bant Verici Yuzey Anteni
» UHF/VHF Modem

. Yonelim Belirleme ve Kontrol Alt Sistemi

- Pil

» Elektrik Guc Sistemi
~ Gorev Bilgisayari— Kimlik Belirleme Modemi

= * Yap! Alt Sistemi

» Gorev Yukl - Kamera

« Anten Alt Sistemi
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Modular paltform, AlS sensor, Langmuir probe,
..S.Band transmitter



Hi Res, PAN 2<, MS<8m Micro
-~ Satellite about 70kg
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Development of intelligent control modules for

nano satellites

5 meetings, 3in 2016-2017, .~ wewe L

Monastir Tunisia 8
1-4.10 and 20-23.12.2017

Istanbul: 28.11-2.12.2016

TURKEY - TUNISIA joint Project

TITITHT T
EEEEEE
i
- .:‘.%: 3 :g
T T
1

Mission: monitoring dam water .
parameters (levels, salinity, pollution, ’"'""°°°“ﬁ:%
temperature, etc.) in Tunisia and - ek

MENA using ground sensor data.
*Increase space awareness

ISTANBUL TEKNIK ( T\I\hRSII_’)ﬁ?xI



—. PARS ROCKET TEAM T

* Hybrid rocket development

3th place in 10K hybrid
category IREC 2017
UTAH, USA

......



uspAL APIS CANSAT TEAM 4th PLACE in USA =
=2 COMPETITION ITU™

CanSat Competition

2016 Winners

Home Mission Teams 2017 Winners Photos Documents Contact Us

2017 Winners
U S NAV First Place
ES EARC University of Petroleum and Energy Studies, India

LABORATORY Team Astral

Second Place

VIT University, India
SEDS VIT

! Third Place
s RO Arizona State University
[ARLETON

STATE UNIVERSITY Team Jelly

Fourth Place

7 Istanbul Technical University, Turkey
y - N APIS Ar-Ge

r\menc;n/(ronauucal Society Fifth Place
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CanSat and its benefits vvereITU """

discussed at a forum

‘l'.
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,i.

haping Future Cor
OAaW

STANBUL TEKNIK ONIVERSITES! www.globalsatshow.com
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* CANSAT Design
and development
WORKSHOPS in

* UAE, January 2018

 Jordan, April 2018

e Efforts towards
2030 goal

ISTANBUL TEKNIK UNIVERSITES!
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MODEL UYDU

iIMALAT EGITiMI VE TASARIMI

1. CanSAT Uygulamasi

CunSAT Nedie? SIS

Amenks Birkesik Devleden 'oden dinyava yayilo be . g ¢

h\mnh Inﬂn«'lm u'sumwumudu—- CanSAT '*ih"" sy wlicnbery -l—uhm-huh
Diger anleeu bse ecdytemck .:'qn r-u-H-u-qdmh :aas - uyds

Moddel  Ugeln mumhm-udn Mnﬂ wy* -mthm ‘IC:-.W. uuholo;i pﬁwﬂ- i derade

e fmadi o f

v Mmu‘humbulihnquuwwmln

degreneil sk e )

Mm':;h Tugtin Dln;'-"':; :1 )w\'mi: Lasmlinuay)  essglayan i i bir model uyde

tasarun ve Uretim youtesidis.

yumgueny  yigelany bir ethinlik sl Gergek
svduilarss whsine Deryttlan (330 mililierti holn ppesl)
ve Kitlesd en Gods 350 o ol v bir arastinns okl
e gok ALk itihya 11000 m den W) ol
sinyailly updude

Biplece, weay  tluokglden  ve  aypulamel  wmy
mhmdishgl almads en etkili efitm verme biganidic
Katslmcilam okip galyman yapima finanr vo duwhlu
amu sistom midendisligi ile xoudi sydal

] et vy firkatine fiesaty sk sk

CanSAT Temelli Usny Kgitlninln Hodef CanSAT Egitios Adimbert CanSAT Tewelli sy ¥ gitiontain fgerigh

Uzny wtibeodaligi ve bilioden alaunds yctisey lnsan Garey Analiz ve Sislest Geligtinne a. Edhll b disiplinles s ofition amculyy,
oo atemek amoayls  CeSAL tsan w Dusanm Lwegrasyonn b Dustik Makiyerle peoje gebsriilic,

malaninn bir egnim aracs olaeak kollsaakine Yankm Geligtinme ¢ Cdeey amalin yapilsk peaje sdreg lert plasdane.
Lurkiye" de CamSAL projelen geroldeptinebrdecck ve Makrodenetleyics Progrem|men A Tessexon imalae, sest ve Srlvemayn kadar vim
whmleszrw C mSAT ymn-\lmu Lelabilocok kiyi GI'S Emegrasyonm il menale ul-i Meartibe oie.

srywin i I (‘mb.\T Gtiney Panedi Estegrasyomsve Gbs Sisemi ¢ i -

tassryn v Tmlat \om-md- uypluml ook Tulertein Sistwmm Frivgrissunm r
efitmckeie Bu ofitims katilms Xigilerin Ouivenite v Algalnm v fesy Sintomdurt Tassrime
Snrumdams dadifilen wmmr CanSAT mdm Mekmk Tassran
Tiderlih ve o4 e vapesalan ekl Yer basavoans Gellginne
Test ve Furlainin
Glmew Soest Vil Asalin /
Klmler Katllab ir

Parschuio
Separation

Kury Uereth: 1500T1
Kurs Uerets, kurs dokimankermi, uygulnmaly desslers, uydu yaprrmnda kaflanitan malzemeleni ye firlatmay) igermektodsr. Konakians
n'.'umﬂ.u:m Igeme.

ILETIZIM, bk hestysbove odu 1. sl o, (Il

SpOﬂSOﬂar: SUnay TUPKISGANGYSON 00U YT
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We Look Forward To a Fruitful
Cooperation

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
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IMALAT

MODEL UYDU

EGITIMI VE TASARIMI

1. CanSAT Uygulamas:

steciklermn
tlopminden meydam golmagtic Diger anlaau e
Mahl l'yiblmlnlln-ath Mlﬂ--&m
tenoli
Wlm R T T ) uwubm-u
yumgueny  yigrday b ekl e " o
m-tmm-onmmm
ve kil en Gy 350 g ol v bie arashinns okl
dle ok AlLUk initya (1000 m den w) okl
winyalily wydinde

CanSAT Temselli Usny ¥giinsialn 1odent

Uzay alaninda caligmak, bilgi sahibi ol
savunma sanayii firma yonetici ve galsa
ve Uzay Bilimleri, Uzayﬁlhml |

Kury Ueretls 150011

Tnserinn v wvidn eknologilent pelogtine
Larplagabadeceklen R A, cules
mmwmﬁuww
Lavmul ylay pyaul bir model  upde
tasarumn ve Uretin youtesudis.

Boplece, waay  tluokgilen  ve  uypulamel  wany

An=wy

™me

Kizrs deren, kurs dokimankermi, uygulnmaly deeslers, uydia yapimmnda kaflantan malzemeleri ye firlatmayy igermektedsr. Konakianss

matsenflara igenes.

Sponsorlar:

ILETIGIM, bk hestywbove adu tr. s oA
Sy TUrRSGANEHOW odu T




USTAL | T.U. NanoSat Group +UTEB+ . .. (@

AMSAT-TR + SMES s @

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



us JOINT UNDERTAKING of ACADEMIA
=_y Governement, Aerospace Co. and SMEs ITU """

* |stanbul Tecnical University

AES Aero (SME)
Ertek Ltd. (SME)
Gumush Space(SME)

HAVELSAN GUMUSH 7/4’—5’:5

ASELSAN ~= aselsan

« AMSAT-TR Lt ek

e Turkish University Union of Space Education _
* Turkish Aerospace Industries -

* TURKSAT Co. TAI

* Ministry of Transportation, Communications
1 NIK ONIVERSHTE! 46

..Sabanc .
Universitesi

N TURKSAT



