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ITU, Istanbul , Turkey   

by 360 Degrees by Orhan Durgut  

With a history stretching back over 245years (1773), providing technical education within 
a modern educational environment and strong academic staff, Istanbul Technical 
University όT¢«ύ is strongly identified with architectural and engineering education in 
Turkey 

ÅDepartment of Astronautical Engineering since 1983 



ITU, Space Engineering 

ÅEstablishment 1983 (ITU 1773) 

Å60 new students per year 

ÅSpace related labs 
ÅSpacecraft Systems Design and Testing 

ÅSmall Satellite communication 

ÅAim:  
ÅResearch and testing on nano satellites and satellite 

components 

ÅTo have engineers with laboratory experience to serve 
the national aerospace industry 



Space Engineering Curriculum 

ÅEducation in space science and technologies 

ÅFollows AIAA recomendations 

ÅFully Accredited by ABET till  2023 

ÅSpace related undergraduate courses 
ÅIntroduction to Space Engineering (1st year) 
ÅAstronautical Engineering&Design (CanSat Application) (1st) 
ÅAerospace structures (3rd year) 
ÅOrbital Mechanics, (3rd year) 
ÅSpace environment, (4th year) 
ÅSpacecraft Attitude Determination and Control (4th) 
ÅRocket and Electric Propulsion (4th) 
ÅSpacecraft system design with application (SSD) (4th) 
ÅSpacecraft communications (4th) 
ÅSpace Law(elective) 



Curriculum (AIAA/ABET) 

ÅΨΩ!ǎǘǊƻƴŀǳǘƛŎŀƭ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊƻƎǊŀƳǎ Ƴǳǎǘ ŘŜƳƻƴǎǘǊŀǘŜ 
that graduates have knowledge of orbital mechanics, 
space environment, attitude determination and control, 
telecommunications, space structures, and rocket 
propulsionΩΩΦ 

ÅΨΩtǊƻƎǊŀƳ Ƴǳǎǘ ŀƭǎƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŀǘ ƎǊŀŘǳŀǘŜǎ ƘŀǾŜ 
design competence that includes integration of 
astronautical topicsΩΩΦ 

 

Å(http:// www.aiaa.org/content.cfm?pageid=472) 

 

 

http://www.aiaa.org/content.cfm?pageid=472
http://www.aiaa.org/content.cfm?pageid=472


TΦ¢Φ«Φ bŀƴƻ{ŀǘ DǊƻǳǇ Ҍ  
AMSAT-TR + SMEs 

 
Å Faculty, researcher and students from Astronautical, Aeronautical, 

Mechanical, Electrics and Electronics departments, with 
interdisciplinary team work. 

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

Å Competencies:  
ï Design and development of nano/micro  satellites,  de-orbiting 

systems, rocketry 
ï Modelling, simulation, CNC manufacturing, otomation, workshop 
ï Affordable, reliable and fast environmental tests of nano/micro 

satellites and satellites subsystems (clean room, upto 50kg and 
50*50*50cm), 

Å Small scale spacecraft subsystem development:  
ï EPS, OBC, SDR,  Lineer Transponder, Modem, passive and 

active ADCS, structures and mechanisms (low cost, high 
precision, power and efficiency) 

Å Reference projects :  
ï ITUpSAT1, TURKSAT 3USAT , UBAKUSAT, ASELSAT 
ï FP7: QB50 BEEAGLESAT and HAVELSAT 
ï MIC, CLTP, DDC, DMC, NANOSATSYMP 
ï Many Industrial aerospace projects 



UNISEC-TR History 
ÅStarted Nov 2011, by three Istanbul Universities (ITU, 

NDU (TurAFA), YTU) 

ÅOver 20 participant universities 

ÅSupport of government, aerospace industry and 
research institutions 

Å11 meetings so far hosted by starters and supporting 
institutions 

ÅWorking on establishing UTEB as a legal entity 

ÅVarious joint CanSat/CubeSat activities/projects 

ÅInternational cooperation  

 





2018 Summary 
Many National and international space activities: 

ÅNational and International CanSat/Rocket Competitions  

ÅModel Satellite and Spacecraft Design courses delivered at various places 

ÅUBAKUSAT project with Japan is finished 

ÅWater Quality Project Using Constellation of Nanosats with Tunisia completed 

ÅAntenna Sharing Project is going on  

ÅASELSAT Project is going on 

ÅLagari and PIRI sat Projects are going on 

ÅRocketry studies for hybrid and solid motor rockets 

ÅTurkish Space mining community, 3rd Asteroid Meeting  

ÅTesting of various satellite components/systems at ITU-SSDTL, Istanbul 

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

ÅIAA-SG4.23 studies  

ÅHelp to other local universities regarding CubeSat development 

ÅHelp ǘƻ Ƴŀƴȅ ŜƭŜƳŜƴǘŀǊȅ ŀƴŘ ƘƛƎƘ ǎŎƘƻƻƭǎ ŦƻǊ άƛƴǘƻ ƻǊōƛǘέ ŎƻƴǘŜǎǘ 

ÅGet ready for RAST2019 in Istanbul 

ÅUNISEC GLOBAL SC work 



Turkish Satellite Road Map 



                                     -- LAGARI 

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

+x 

+z 



STM LAGARI HI RES 
  

MICRO SAT CONSTELLATION 



ITU SSDTL CUBESAT PROJECTS 
ITUPSAT1: 2009 
TURKSAT 3USAT: 2013 
BEEAGLESAT and HAVELSAT: 2017 
UBAKUSAT: 2018 
ASELSAT: 2019 



Space Systems Design and Test Laboratory  
 

ĶT¦-SSDTL Development  phases  

Satellite 
Design / Analysis / Production 

 

 
Ground Station 

 

Test & Integration 
 Infrastructure / Payloads  

/ Systems 
 Thermal Vacuum, Vibration,  

EMC 

Istanbul Technical University - Faculty of Aeronautics and Astronautics  

http://usl.itu.edu.tr 

ÅConceptual design 
ÅDesktop model 
ÅEngineering model 
ÅFlight Model 
 
ÅProtoflight Model 



X BAND and VHF/UHF GROUND STATIONS at ITU 



VHF/UHF GROUND STATION 



INTEGRATION and TEST at ITU 



INTEGRATION and TEST at ITU 







UBAKSAT MAIN MISSION: Voice Comms 



 
UBAKUSAT, Details 

Mass 3.2 kg 
10*10*34cm, 3U CubeSat 



TVAC 



CLEAN ROOM, GETTING READY FOR LAUNCH, 
JAXA, TSUKUBA 

Photo Courtesy of JAXA, TSUKUBA 









ASELSAT MISSION 



ASELSAT 



31 



                                     -- PIRI-SAT 

Modular 6U paltform for hosted paylods: to provide 
free platform and launch for payload developers  
without the burden of finding a satellite/ launch 



PROJECT ELEMENTS 

NANOSAT  SYSTEM 

GROUND STATION* NANOSAT 

HOSTED PAYLOADS 

PLATFORM MAIN PAYLOAD 

LAUNCH INFRASTRUCTURE 



PIRI SAT TECHNICAL SPECS 
Parameter  Targeted value 

Mission lifetime Min 1 year (expected: min 3 years) 

PiriSat Mass Nanosat, max. 10 kg 

Volume (launch  
configuration 

6U,  
230mm*400mm*100mm 

Payloads max mass 4 kg 

Payload: Experimental 
AIS demonstration 

ÅReceive AIS signals onboard 
ÅRecord received signals 
ÅDownlink collected data to GS 
ÅProcess and identify vessels 

Launch  Secondary payload 

Å I- X Ray Detector 
Å Linear Transponder 
Å Langmuire Probe, Radiation Measurement 
Å RAD HARD nano/microsat OBDH 



http://www.nanosats.eu 

http://www.nanosats.eu/


PROJECT TARGETS 

}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 

 

 



uNANOSAT will be comprised of 
different TRL equipment  

uTRL 9: Previously flown successful 
equipment 

uTRL 8: Equipment qualified in 
simulated relevant environment on 
Earth 

uTRL 2-3: Hosted payloads initial 
levels targeting TRL 8 before launch 

u¢w[ тΥ 9ǉǳƛǇƳŜƴǘΩǎ ŦƛǊǎǘ ǘŜǎǘƛƴƎ ƛƴ 
space fallowing launch  

 

 

TECHNOLOGY READINESS LEVELS 



INTERNATIONAL COOPERATION 



UNISEC REVIEWs 



Chapter 1 
Overview  

Process to identify best Post Mission Disposal (PMD) solution 
Manage space and ground safety 

Chapter 2 
Explain Debris Mitigation Guidelines 
(and relevant international/national 

standards and laws) 

Will satellite 
remain in orbit 
for more than 
25 years after 

mission is 
over? 

Do you want to 
remove the 

satellite from 
orbit sooner 

than 25 years? 

No No 

Note: Removal within 25 years after mission is the maximum allowable, strive for 
shorter orbital lifetime since this threshold could be shortened in the future and it  
is responsible behavior to minimize your effects on other space operators. 

Chapter 3 
Determine orbital 

lifetime of a satellite 
 

Manage space safety 

Yes 

Do Not Know 
Yes 

Need to 
reduce 
orbital 

lifetime? 

Chapter 5 
Propulsion and increase 

drag force(1) by increasing 
area exposed to 

atmospheric drag 

Chapter 6 
Induce non-drag force(2) 

on satellite 

Yes 

Chapter 7 
Trade study results between options outlined in Chapters 5 and 6 to 

guide selection of best approach for your satellite 

Don
e 

Note: Case studies of related laboratory & space demonstrations will be embedded in Chapters 5 & 6. 

Note: PMD Trade Study provides guidelines for (1) effectiveness (by  
altitude, spacecraft functionality, and mass), (2) efficiency relative to cost ($, size, mass, and power),  and 
(3) complexity/reliability. Effectiveness is measured by reduction of lifetime while minimizing collision 
time-area (i.e., reduce orbital lifetime but do not increase hazard to other space objects in the process). 

Note: (1) Drag force: change in orientation, extend appendages, deploy drag augmentation, etc. and  
(2) Non-drag force: solar sail and electrodynamic tether 

Chapter 4 
Determine if satellite 
will survive reentry 

 
Manage ground 

safety 

Don
e 

Don
e 

No 
Will mass 
survive 
to the 

ground? 

No 

Yes 

Note: For 
satellite mass 
below 500kg of 
typical materials 
no debris will  
survive to the 
ground. 

Controlled 
reentry required 

IAA SG4.23 DEBRIS MITIGATION 
GUIDELINES for SMALLSATS 



25 JUNE 2018 

ALĶM R¦STEM ASLAN, UNISEC-GLOBAL 

 

 

 

 

 
GLOBAL ANTENNA SHARING PROJECT  
for achieving Sustainable Development Goals 
 

Agenda item 10 
Technical Presentation at the 61st Session of the  
Committee on the Peaceful Uses of Outer Space  

Prof.Dr. Alim Rustem Aslan 
UNISEC-GLOBAL Steering Com.Member 

Manager, Space Systems Design and Test Laboratory 
Istanbul Technical University, Faculty of Aeronautics and Astronautics, 

Istanbul, Turkey 
aslanr@itu.edu.tr 

 



VIENNA PRESENTATION 



Antenna Sharing 

ÅIncrease the number of tracking antennas 

 

By connecting more antenna 

Time Resolution Increases! 



44 12/28/2018 Kyushu Institute of Technology, BIRDS Project 

GSN Device 

TLM Transfer Module  Receiver 

Front Panel 

Å Receiver 
Å Satellite downlink signal reception 
Å Output in IQ data (raw data) 
Å Centralized demodulation and 

decoding are done by software 
defined radio (SDR) at Central 
Server. 

Å TLM transfer 
Å Transfer IQ data or processed data 

to Central Server 
Å Transmitter (optional) 
Å Satellite uplink signal transmission 
Å Encoded and modulated IQ data 

from Centralized SDR at Central 
server and transmits uplink signal 
to satellite. 

Rear Panel 



TUNISIA PROJECT 



ÅCANSAT Design 
and development 
WORKSHOPS in 

 

ÅUAE, January 2018 

ÅJordan, April 2018 

ÅLebanon, 
September 2018 

ÅEfforts towards 
2030 goal 



University of Sharjah CanSat Course 

Å8-10 January 2018 

Å15 CanSat teams 



Lebanese International University  
CanSat Course 

Å24-29 September 2018, 15 CanSat teams 



SHARJAH-SAT-1 

ÅHands on CubeSat training, November 2018 

Å3U CubeSat, XRD, Camera, Launch 2021 



USA CANSAT COMPETITION 

 



3rd TURKSAT CANSAT CONTEST  
20-22 September 2018 


