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Faaliyet Alanlarimiz
Our Fields of Activity

Uydu Teknolojileri
Satellite Technologies

Haberlesme Sistemleri
Communication Systems

Optik Sistemler
Optical Systems

Uzaktan Algilama ve Goriinti isleme
Remote Sensing and Image Processing

Derin Uzay Gorevi
Deep Space Mission

Insanli Uzay Gorevleri
Manned Space Missions

Hakkimizda / About Us

TUBITAK Uzay Teknolojileri Arastirma Enstitiisii

Uzay Teknolojilerinde Tiirkiye’nin Oncilsii

TUBITAK UZAY, uzay teknolojileri alaninda Glkemizin teknolojik
bagimsizligini saglamak ve diinyadaki gelismeleri yakindan takip ederek
oncl olmak amaciyla faaliyetlerini stirdiirmektedir. Uydu sistemleri ve alt
sistemleri basta olmak (zere, optik sistemler, haberlesme sistemleri,
gorintl isleme, uzaktan algilama, derin uzay gérevleri ve insanl uzay
gorevlerine dair genis bir yelpazede projeler yiriitmektedir.

Enstitl, uzaktan algilama alanindaki calismalarini - derinlestirerek,
uydulardan alinan goérintileri isleyip hassas tarim, afet yonetimi ve
cevresel izleme gibi alanlarda algoritmalar ve yazilim araglari
gelistirmektedir. Bunun yani sira, RF tasarim, pasif ve aktif mikrodalga
devreleri, antenler ve 8zgin tabanbant haberlesme gibi ileri teknolojiler
Uzerinde de calismalarini stirdirmektedir.

2001 yilindan bu yana yer gézlem uydusu gelistirme alaninda faaliyet
gbsteren TUBITAK UZAY, yalnizca uydu Gretimi ile sinirli kalmayip, uydu
entegrasyon ve test (AIT) hizmetleri ile danismanlik gibi alanlarda da
ulusal ve uluslararasi is birliklerinin  merkez {ssi konumundadir.
Enstitimiiz, bu is birlikleri ile teknolojik yenilikler sunmakta ve kiiresel
alanda rekabet edebilecek coziimler tiretmektedir.

TUBITAK Space Technologies Research Institute

The Leading Organization of Tiirkiye in Space Technologies

TUBITAK UZAY continues its activities with the aim of ensuring Tirkiye's
technological independence in the field of space technologies and staying at
the forefront of global developments. The institute carries out a wide range
of projects, including satellite systems and subsystems, optical systems,
communication Systems, image processing, remote sensing, deep space
missions, and manned space missions.

By deepening its efforts in remote sensing, TUBITAK UZAY processes satellite
imagery to develop algorithms and software tools for precision agriculture,
disaster management, and environmental monitoring. Furthermore, the
institute continues to work on advanced technologies such as RF design,
passive and active microwave circuits, antennas, and unique baseband
communication systems.

Since 2001, TUBITAK UZAY has been active in the development of Earth
observation satellites, not only focusing on satellite production but also
providing satellite integration, and testing (AIT) services, as well as
consultancy in national and international collaborations. Through these
collaborations, our institute offers technological innovations and delivers
solutions capable of competing on the global level.

uzay.tubitak.gov.tr
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Tirkiye’nin Ik Milli YerGozlem Uydusu..< - e W

Tiirkiye’s First Indigenous Eg(tg Observation Sq;ellite 7

YORUNGE / ORBIT @ GORUNTU ALANI (1 KARE) / IMAGING AREA (1 FRAME)

687 km dairesel / 687 km circular 30 km x 30 km

3+Yil/ 3+ Years

93 kg

ilk Yerli Gozlem Uydusu

RASAT, Tiirkiye’nin ilk yer gdzlem uydusu olarak TUBITAK
UZAY tarafindan tamamen yerli imkanlarla gelistirilmis ve 17
Adustos 2017de Rusya'nin Yasny firlatma ({ssiinden
yoriingesine génderilmistir. 700 kilometre irtifada, giinese
senkron bir ydriingede goérev yapmis olan RASAT,
Tirkiye’nin uzay teknoloji leri alaninda badimsizlik hedefi
dogrultusunda atilan 6nemli adimlardan biridir.

Tarim, sehir planlama, afet yonetimi, haritacilik ve cevre
izleme gibi bircok alanda kullanilan veriler saglayan RASAT,
baslangicta 3 yil stirecek bir gbrev icin tasarlanmis olmasina
ragmen yaklasik 11 yil boyunca aktif olarak hizmet vermistir.

PAN7.5m - MSI15m

AGIRLIK / MASS “ FIRLATMA TARIHi / LAUNCH DATE
e 17 AGUSTOS 2011 / 17 AUGUST 2011

HiZMET OMRU / SERVICE LIFE PN  COZUNURLUK / SPATIAL RESOLUTION

Uydu, gtinde ortalama 4 kez TUBITAK UZAY yer istasyonuna
veri ileterek, Turkiye’nin uydu teknolojileri alaninda tecriibe
kazanmasini saglamistir. Tamamen yerli yazilim ve donanim
kullanilarak  gelistirilen ~ RASAT,  Tirkiye’nin ~ uzay
teknolojilerinde disa bagimhligini azaltma hedefine blyik
katkida bulunmustur.

23 Agustos 2022 tarihinde iletisimimizin kesildigi RASATtan
elde edilen bilgi ve deneyimler, Tirkiye'nin uzay ¢alismalarini

ilerletmis ve IMECE uydusu gibi daha ileri projelere temel
olusturmustur.

First Indigenous Earth Observation Satellite

RASAT, Tiirkiye's first Earth observation satellite, was developed
entirely with domestic resources by TUBITAK UZAY and launched
into orbit from Russia’s Yasny launch site on August 17, 2011.
Operating in a sun-synchronous orbit at an altitude of 700
kilometers, RASAT represents a significant step towards
Tiirkiye's goal of independence in space technologies.

Initially designed for a three-year mission, RASAT provided
valuable data in various fields such as agriculture, urban planning,
disaster management, mapping, and environmental monitoring
for approximately 11 years. The satellite transmitted data to the
TUBITAK UZAY ground station an average of four times a day,
helping Tiirkiye gain experience in satellite technology.

Ex
e

By utilizing entirely domestic software and hardware, RASAT
greatly contributed to reducing Tiirkiye's dependence on
foreign technology in the field of space.

On August 23, 2022, communication with RASAT was lost, but
the information and experiences gained from the satellite
have advanced Tiirkiye's space endeavors and laid the
groundwork for more advanced projects like the IMECE
satellite.
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Yiiksek Cozindrliikli Yer Gozlem Uydusu-
High Resolution Earth Observation Satellite

YORUNGE / ORBIT
¢ 686 km Dairesel / 686 km circular
@ HiZMET OMRU / SERVICELIFE (e
5+Yil / 5+ Years Ly

AGIRLIK / MASS

409 kg

Yiiksek Coziiniirliiklii Yerli Uydu

TUBITAK UZAY ve TUSAS is ortakligiyla
iiretilen GOKTURK-2 diinyanin dort bir
yanindan 2.5 metre ¢6ziiniirliikte goriintii
alabilmektedir.

Tirk Silahli Kuvvetleri ve diger kamu kurum
ve kuruluslarinin uydu goérinti ihtiyaclarini
karsilayan GOKTURK-2; uzay alaninda
teknoloji ve alt yapinin gelistirilmesi, uzman
insan gicundn yetismesi imkanini da sagladi.

GORUNTU ALANI (1 KARE) / IMAGING AREA (1 FRAME)
20 km x 20 km

COZUNURLUK / SPATIAL RESOLUTION
PAN2.5m-MSI5m

FIRLATMA TARIHi / LAUNCH DATE
18 ARALIK 2012/ 18 DECEMBER 2012

GOKTURK-2, Tarkiye ve civarindan aldigi gérintileri
aninda  Ankara’da  bulunan  yer istasyonuna
gonderebilmektedir. Yerden 686 kilometre yiikseklikte
yoriingeye yerlesen uydu, diinyanin herhangi bir
noktasindan gorint( alabilmektedir.

GOKTURK-2 bulundudu, giinese es zamanl kutupsal
yoriingede Diinya etrafinda bir turu 98 dakikada
tamamlamaktadir.

18 Aralik 2012°de uzaya firlatilan Tirkiye’nin yiksek
¢OzanGrlakld milli kesif uydusu GOKTURK-2, diinyanin
her bdlgesinden gorlinti alabilmektedir.

\

High Resolution Indigenous Satellite

GOKTURK-2 which is built by the TUBITAK
UZAY - TUSAS partnership, is able to take
images with 2.5 meter spatial resolution
from all around the world.

GOKTURK-2 meets the satellite images needs
of Turkish  Armed Forces and other
governmentak institutions and organizations;
also provided the opportunity to grow expert
human power and the development of
technology and infrastructure in the field of
space.

Istanbu

At a distance of 686 kilometers from the ground,
GOKTURK-2 satellite is at a sun-synchronous orbit and
can take images from any location on earth. The polar
orbiting satellite completes one orbital revolution
around earth in 98 minutes.

GOKTURK-2 can send images captured from Tirkiye
and its vicinity to the ground station in Ankara instantly.

Turkiye’s high resolution national reconnaissance
satellite GOKTURK-2 which was launched on 18 Dec
2012, can take images from anywhere on Earth.

uzay.tubitak.gov.tr
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Uydu ve Uydu Alt Sistemleri Gelistirme Projesi <L
Satellite and Satellite Subsystems Development Project

v id

YORUNGE / ORBIT S  COZUNURLUK / SPATIAL RESOLUTION
g 686 km dairesel / 686 km circular ¥y PAN 0.99 m - MSI3.96 m

2l FIRLATMA TARIHi / LAUNCH DATE

15.04.2023 16 km x 16 km

HiZMET OMRU / SERVICE LIFE KUTLE / MASS

5YIl/ 5 Years ~750 kg

IMECE Projesi

TUBITAK UZAY tarafindan tasarlanip gelistirilen ve iretilen IMECE,
Tiirkiye'nin ilk yerli ve milli metrealti ¢oziiniirliikli yer gozlem
uydusudur. 15 Nisan 2023 tarihinde Tiirkiye saati ile 09:48'de basariyla
uzaya firlatilmistir.

Bu sayede Tirkiye, yer gézlem uydu gorintlst tedarik eden bir lke
konumundan ¢ikmis, kendi kamerasini Gretebilen ve hatta ihra¢ edebilen
bir tlke haline gelmistir.

686 km irtifada giinesle es zamanli ydringede gérev yapan IMECE,
Tarkiye'nin yuksek ¢cozinarlikla yer gozlem uydusu gérintisi ihtiyacini
karsilamaktadir. IMECE Uydusu, codrafi kisit olmaksizin diinyanin her
yerinden gorintli cekebilme yetenegine sahip olup, savunma, afet
yoénetimi, cevre ve sehircilik, tarim ve ormancilik gibi pek cok alanda
hizmet vermektedir.

GORUNTU ALANI (1 KARE) / IMAGING AREA (1 FRAME)

Projenin baslangicindan bu yana 300'e yakin personelin gérev aldid
IMECE Projesi ile tilkemizde kurulan uydu sistemleri gelistirme ve test
altyapilarl sayesinde, tim tasarim, Gretim, montaj, entegrasyon ve
test faaliyetleri Tirk mihendisler tarafindan gerceklestirilmistir.

IMECE Projesi, ilkemizin kritik uzay teknolojilerine sahip olmasini
saglamanin yani sira, bu alanda yetismis insan giicii ve bilgi birikimi
kazanilmasina da katki saglamistir. Proje ile Tirkiye, kendi yiksek
¢Ozinarltklu gorintileme uydusunu tasarlayip Gretebilen bir tlke
konumuna ulasmistir.

Proje kapsaminda elektro optik uydu kamerasi, haberlesme sistemi,
tepki tekeri, elektrikli itki sistemi ve motoru, yildiz izler ve ucus
bilgisayari TUBITAK UZAY tarafindan gelistirilmistir.

IMECE Project

IMECE, designed, developed, and manufactured by TUBITAK UZAY, is
Tiirkiye's first domestically produced sub-meter resolution earth
observation satellite. It was successfully launched into space on April 15,
2023, at 09:48 (Turkish time).

As part of the project, Tiirkiye’s first space-compatible electro-optical
camera was designed, developed, and produced. This milestone enables
Tiirkiye to transition from being a country that relies on foreign sources for
Earth observation satellite imagery to one capable of producing and even
exporting its own cameras.

Operating at an altitude of 686 km in a sun-synchronous orbit, IMECE
meets Tirkiye's need for high-resolution satellite imagery. The IMECE
satellite is capable of capturing images from anywhere on Earth without
geographical limitations and serves various sectors such as defense,
disaster management, environmental and urban planning, agriculture
and forestry.

Thanks to the satellite systems development and testing
infrastructures established in Tiirkive under the IMECE Project,
nearly 300 personnel have been involved since the project’s
inception. All design, production, assembly, integration, and
testing activities have been carried out by Turkish engineers.

In addition to advancing Tirkiye’s capabilities in critical space
technologies, the IMECE Project has contributed to the
development of skilled manpower and expertise in this field.
Through this project, Tiirkiye has become a country capable of
designing and producing its own high-resolution imaging
satellite.

Within the scope of the project, an electro optical satellite camera,
communication system, reaction wheel, electric populsion system
and thruster, startracker and onboard computer was developed
by TUBITAK UZAY.



Tiirkiye’nin ilk Milli Haberlesme Uydusu

First Indigenous Communication Satellite of Tiirkiye
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Tiirkiye’nin Ilk Milli Haberlesme Uydusu
Ttrkiye’s First National Communication Satellite

Tirkiye’nin ilk Milli
Haberlesme Uydusu

Tiirkiye'nin ilk yerli ve milli haberlesme uydusu TURKSAT 6A, 9
Temmuz 2024 tarihinde Tiirkiye saatiyle 02.30'da, SpaceX'in
Falcon 9 roketiyle ABD'nin Florida eyaletindeki Cape Canaveral
Firlatma Ussti’nden uzaya firlatildi.

Firlaticidan  ayrilmasi  sonrasinda gegici  yoriingesinden nihai
yoriingesine ulasmas! i¢in bes yoriinge yikseltme manevrasini
basariyla gerceklestiren TURKSAT 6A, kendi sistemleriyle nihai
yoriingesine ulasan ilk yerli uydu olarak tarihe gecti.

TURKSAT 6A Projesi, TUBITAK KAMAG 1007 Kamu Kurumlari
Arastirma ve Gelistirme Projelerini Destekleme Programi kapsaminda
yUrituldd. Proje yoneticisi TUBITAK UZAY olup, TUSAS, ASELSAN ve
CTECH proje ortaklari arasinda yer aldi.

1314

TURKSAT 6A uydusunun ydriingede géreve alinmasi ile dlkemizin
haberlesme uydulari alanindaki ihtiyacinin énemli bir bolimu
uydunun hizmet 6mri olan 15 yil boyunca karsilanmis olacak ve ayni
zamanda haberlesme uydusu gelistirebilen 11 Gilke arasina tlkemizin
de girmesi sadlanacaktir. TURKSAT 6A uydusu sayesinde, Tirkiye'nin
yani sira Avrupa, Kuzey Afrika, Asya kitasindaki kapsama alanlari ile
cok genis bir kitleye hizmet ulastirilabilecektir.

Proje kapsaminda ucus bilgisayari, gii¢ daditimi birimi, elektrikli itki
motoru, yildiz izler, kimyasal itki sistemi, tepki tekeri, 1sil kontrol
arayiiz birimleri, tepki tekeri, gtines algilayici, gii¢ diizenleme birimi,
yakit tanki, yakit besleme birimi, gii¢ isleme ve kontrol birimi
TUBITAK UZAY tarafindan gelistirilmistir.

Tirkiye’s First Indigenous
Communcation Satellite

Tiirkiye's first indigenous communication satellite, TURKSAT 6A,
was launched into space on July 9, 2024, at 02:30 Turkish time from
Cape Canaveral Launch Complex in Florida, USA, aboard SpaceX's
Falcon 9 rocket.

After separating from the launcher, TURKSAT 6A successfully
performed five orbit-raising maneuvers to reach its final orbit from its
temporary orbit, becoming the first domestic satellite to reach its final
orbit using its own systems.

The TURKSAT 6A Project was carried out under TUBITAK KAMAG 1007
Public Institutions Research and Development Projects Support
Program. TUBITAK UZAY was the project manager, and project
partners included TAl, ASELSAN, and CTECH.

AVRUPA / EUROPE () TORKIYE / TURKEY . ASYA / ASIA

With the launch of the TURKSAT 6A satellite into orbit, a significant portion of
Tirkiye's communication satellite needs will be met for 15 years, which is the
satellite’s service life. At the same time, Turkiye will join the ranks of 11
countries capable of developing communication Satellites. Thanks to the
TURKSAT 6A satellite, services will be provided to a broad audience, with
coverage regions including Tirkiye, Europe, North Africa, and Asia.

Within the scope of the project, a flight computer, power distribution unit,
electric propulsion motor, startracker, chemical propulsion, reaction wheel,
thermal control inferface units, reaction wheel, sun sensor, power regulation
unit, fuel tank, fuel feed unit, power processing and control unit was
developed by TUBITAK UZAY.

uzay.tubitak.gov.tr




Ay Arastirma Projesi: Tiirkiye'nin Derin Uzay Yolculugu
Lunar Research Project: Turkiye's Deep Space Journey

Ay Arastirma Programi Projesi, Tiirkiye’nin Ay’da varlik
gdsteren yedi iilkeden biri olma hedefine yonelik énemli bir
adimdir. Bu proje ile Tiirkiye, ilk kez Diinya disinda bir gok
cisminin yoriingesine girerek operasyonlar gerceklestirecek
ve gelecekteki derin uzay gorevleri icin altyapi olusturacaktir.

Ay Arastirma Programi Projesi'nin lideri olarak TUBITAK UZAY,
ilk Ay gérevinin gorev tasarimi ve operasyonlari ile ilk milli
derin uzay aracinin tasarimi, gelistirilmesi, testleri ve
firlatiimasindan sorumludur. IMECE ve TURKSAT 6A'dan elde
edilen proje yonetimi, sistem muhendisligi, firlatma ve
operasyon slreclerindeki  tecrlibeler, Ay gdrevlerinin
basarisinda kritik bir rol oynayacaktir. Bununla birlikte milli
imkanlarla diger paydaslar tarafindan gelistirilen bir¢ok sistem
deilk kez bu gorev ile Ay’da ve dolayisiyla derin uzayda tarihce
kazanacaktir. Bdylece bu oénemli adim, Tirkiye'nin uzay
teknolojilerindeki yetkinligini daha da giiclendirecektir.

Proje kapsaminda yapilacak bilimsel arastirmalar, Ay’daki
suyun kokeni, kutup bolgelerinde bulunan su buzunun
incelenmesi, yerel manyetik alan yapilari ve yiizey isil dzellikleri
gibi kritik konularda uluslararasi bilim dinyasina 6nemli
katkilar saglayacaktir. Tiirkiye, bu kesifler ile uluslararasi alanda
bilimsel deger treten (lkeler arasindaki yerini giiclendirecektir.

Bu gorev, Tirkiye’nin uzayda yerli ve milli sistemlerle varlik
gostermesiyle uluslararasi alandaki prestijini artiracaktir. Ay
yorlingesinde yapilacak operasyonlar, Tirkiye’nin bilimsel ve
teknik is birligi aglarindaki konumunu gliclendirecek, yerli uzay
sanayiinin ihracat potansiyelini artiracaktir.

GOREV HARITASI / MISSION MAP

The First Turkish Lunar Mission of the Moon Exploration Program |
marks a significant step toward Tiirkiye’s goal of becoming one of the

few countries with a presence on the Moon. With this project, Tiirkiye

will operate a spacecraft on a celestial body beyond Earth for the first
time while developing an important infrastructure for future deep
space missions.

Ay Arastirma Programi

(1] | , |} L1 L ]
Turkiye’nin llk Ay Gorevi
As the leader of the First Turkish Lunar Mission, TUBITAK UZAY is 3 7 ‘ e :
responsible for the mission design and operations as well as the design, T T k F t L M
development, tests and launch of the first deep space spacecraft of ur l y e S l r S Un ar I SSI On
Tiirkiye. The experience gained in project management, Ssystems
engineering, launch and operational processes during IMECE and
TURKSAT 6A projects, will play a critical role in ensuring the success of \k A ©
the lunar missions. In addition, many systems developed by Turkish # \
companies and institutions will be operated on the Moon for the & 5§ \ i
first time with this mission and, therefore, will gain deep space "GN ;
heritage. In this manner, this important milestone in Turkish space v‘A

program will further enhance Tirkiye’s competence in space ¢ %
technologies.
&

The scientific research conducted as part of the mission will make
significant contributions to the international scientific community,
addressing critical topics such as the origin of water on the Moon, the
exploration of water ice in the lunar polar regions, local magnetic field
structures, and surface thermal properties. These discoveries will
enhance Tirkiye’s position as a nation contributing to global scientific
advancements.

This mission will elevate Tiirkiye’s prestige in the international arena by
establishing a presence in space with indigenous and national systems.
The operations conducted in lunar orbit will reinforce Tirkiye’s position
within scientific and technical cooperation networks and further
strengthen the domestic space industry.
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uzay.tubitak.gov.tr




Tiirk Astronot ve Bilim Misyonu
Turkish Astronaut and Seience Mission

Tiirk Astronot ve Bilim Misyonu, Tiirkiye'nin uzaydaki ilk insanli
bilimsel projesidir. TUBITAK UZAY tarafindan viiriitiilen bu
projeyle, Alper Gezeravcl Tiirkiye’nin ilk astronotu olarak
Uluslararasi Uzay Istasyonu’na génderilmistir.

Astronot secim sirecine yaklasik 36 bin kisi basvurmus, zorlu
testler sonucu Alper Gezeravcl ve yedek aday Tuva Cihangir
Atasever secilmistir. Basinda genis yanki bulan bu stireg, Tiirkiye'nin
uzay hedefleri konusunda baytk bir ilgi uyandirmistir.

Alper Gezeravcl, AXIOM-3 goreviyle SpaceX Crew Dragon uzay
araclyla ISS’e gdnderilmis ve burada 18 giin boyunca 13'biilimsel
deney gerceklestirmistir. Bu deneyler, biyoloji, biyoteknoloji, fizik
ve insan arastirmalari alanlarinda dnemli veriler saglamistir. Uzayda
yapilan bu c¢alismalar, Tirkiye'nin bilimsel arastirmalarina katki
sunmustur.

9 Subat’ta diinyaya basariyla dénen Gezeravci, Turkiye’nin insanl
uzay misyonunu basariyla tamamlamistir. Tark Astronot ve Bifrzl
Misyonu, Tarkiye’nin uzaydaki varligini giiclendiren tarihi bir adim
olmustur. .

Yoriinge Alti Arastirma Misyonu
Sub-Orbital Research Mission

The Turkish Astronaut and Science Mission is Tiirkiye's first
manned scientific project in space. Led by TUBITAK UZAY, Alper
Gezeravcr was sent to the International Space Station (ISS) as
Tiirkiye’s first astronaut through this project.

The astronaut selection process, saw around 36,000 app/icants,'
with Alper Gezeravci chosen as the primary astronaut, and Tuva
Cihangir Atasever as the backup astronaut following rigorous
testing. This process received widespread media coverage and
generated significant interest in lTUrkiye 's space ambitions.

On January 19, 2024, Alper Gezeravci was sent to the ISS by the
SpaceX Crew-Dragon spacecraft as part of the AXIOM-3 mission.
During his 18-day stay, he conducted 13 scientific experiments in
fields such as biology, biotechnology, physics, and human research.

These experiments provided valuable data for Turkey’s scientific.. -

endeavors.

Successfully returning to Earth on February 9, 2024, Gezeravci
completed Tiirkiye's first manned space mission. The" Turkish
Astronaut and Science Mission represents a historic Step in
strengthening Tiirkiye’s presence in space.

Tiirkiye’nin ikinci astronotu Tuva Cihangir Atasever, 8 Haziran
2024 tarihinde Virgin Galactic’in VSS Unity araci ile
gerceklestirdigi  yoriinge alti arastirma ucusunu basaryla
tamamlamustir. Tiirk Astronot Bilim Misyonu Projesi kapsaminda
gerceklestirilen bu ucus, Tiirkiye’nin uzay arastirmalarindaki
onemli adimlarindan biri olarak 6ne ¢cikmaktadir.

Tasiyicl ucak, VSS Unity aracini 14 kilometre irtifaya tasidiktan
sonra roket motoru ateslenmis ve arac 90 kilometre yikseklige
ulasmistir. Toplamda vyaklasik 1 saat 10 dakika siren ucusta
Atasever, mikro yercekimi ortaminda (¢ dakika siren serbest
diisiis asamasinda yedi bilimsel deney gerceklestirmistir.

17 |18
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Tiirkiye's second astronaut, Tuva Cihangir Atasever, successfully

completed a suborbital research flight on June 8, 2024, aboard
Virgin Galactic's VSS Unity vehicle. This flight, carried out within

the scope of the Turkish Astronaut Science Mission Project, stands «"“

out as one of Tiirkiye's significant steps in space exploration.

After the carrier aircraft lifted the VSS Unity vehicle to an altitude of

14 kilometers, the rocket engine ignited, propelling the vehicle to
an altitude of 90 kilometers. The entire flight lasted approximately

1 hour and 10 minutes, during which Atasever conducted seven
scientific - experiments in the three-minute _freefall phase in a

microgravity environment.
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TUBITAK UZAY Yer istasyonu
TUBITAK UZAY Ground Station

TUBITAK UZAY Yer istasyonu, Tiirkiye’de yerli ve milli
imkanlarla ilk kez gelistirilen 7.3 metre ve tedarik
edilen 5.4 metre capinda iki anten barindirmaktadir.
RASAT, GOKTURK 2 ve IMECE uydularinin test, devreye
alma ve operasyon siireclerinde etkin bir sekilde
kullanilmis olup, halen aktif olarak hizmet vermeye
devam etmektedir. Ayrica, TUBITAK UZAY tarafindan
gelistirilecek olan IMECE 2-3 gibi yeni uydu projel-
erinde de kullanilacaktur.

TUBITAK UZAY Yer istasyonu’nda bulunan donanim-
larin koordineli ¢alismasini saglayan istasyon kontrol
sistemi yazilimi, uydu komuta kontrol yazilimlar ve yer
gozlem uydulan tarafindan ¢ekilen gériintilerin
anlamlandinimasini  saglayan veri kiymetlendirme
yazilimi da TUBITAK UZAY tarafindan gelistirilmistir.

Bu sistem ve yazilimlar sayesinde asagidaki veri alma
ve gonderme, izleme ve kontrol, telemetri ve komut,
veri isleme ve depolama, zamanlama ve senkroni-
zasyon, kurtarma ve yeniden yapilandirma gorevleri
basarili bir sekilde gerceklestirilmektedir.

Yer istasyonu, uydu operasyonlarinin basarisi icin
hayati 6neme sahiptir ve Enstitiimiiz biinyesinde
gelistirilen uydularin isletmesi icin kullaniimaktadir.

The TUBITAK UZAY Ground Station houses two 7.3-meter
antennas, developed for the first time in Tirkiye with domes-
tic and national resources, as well as two 5.4-meter antennas
that were procured. The station has been effectively used in
the testing, commissioning, and operation of the RASAT,
GOKTURK 2, and IMECE satellites and continues to serve
actively. It will also be utilized in new satellite projects such
as IMECE 2-3, which are to be developed by TUBITAK UZAY.

The station control system software, which ensures the

coordinated operation of the hardware at the TUBITAK UZAY

Ground Station, along with the satellite command and
control software and data evaluation software that enables
the processing and explotation of images captured by
earth observation satellites, have also been developed )
by TUBITAK UZAY.

Thanks to these systems and software, the following tasks
are successfully carried out: data reception and transmission,
monitoring and control, telemetry and command, data
processing and storage, timing and synchronization,
recovery, and reconstruction.

The ground station is vital to the success of satellite opera-
tions and is used for the operation of satellites developed at
the Institute.

GK2  Kalan Siire : Gegis Siresi :  00:07:51 |9 =
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TUBITAK UZAY YER ISTASYONU

YER ISTASYONLARINDAKI SISTEMLER YERLI
IMKANLARLA TASARLANIP URETILIYOR

DESIGNING AND PRODUCING SYSTEMS IN
GROUND'STATION WITH LOCAL FACILITIES

uzay.tubitak.gov.tr




Optik Sistemler Arastirma ve Uygulama Laboratuvari

Optical Systems Research and Application Laboratory

Ulkemizde gelistirilmekte olan uydu kameralarinda
kullanilan “biiyiik 6lcekli” optik ekipmanlarinin 6nemli
bir kismi yurt disindan ithal edilmektedir. Bu tiir
tiriinlerin hem maliyeti yiiksek hem de kritik teknoloji
olmalarindan dolayr teminlerinde ciddi giicliikler
yasanmaktadir.

Bu dnemin farkinda olan TUBITAK Uzay Teknolojileri
Arastirma Enstitiist, Kalkinma Bakanligrnin destedi ile
milli bir Optik Sistemler Laboratuvarinin kurulmasina
karar verilmistir. OPMER biinyesinde uydu kameralarinin
tasarlanmasi ve ihtiyac duyulan optik ekipmanlarin
gelistirilmesi icin strddrdlen cesitli isin calismalari
yapiimaktadir.

Optik sistemlerin  temini ile ilgili bilgi birikiminin
artirlmasi, ihtiyac duyulan optik sistemlerin yerli ve
Ozginlestirilmesi,  ekipmanlarin ~ (lke icerisinde
belirlenecek  AR-GE  calismalari  ile  beslenen
strdardlebilirliginin -+~ sadlanmasi  icin  calismalar
yaratialmektedir.

Ayrica Ulke icinde kullanilmayan alanlarin géz 6nlinde
bulundurularak, ihtiya¢c duyulan optik sistemlerin yerli
uretim imkanlari ile Gretilmesi ve disa bagimliligi azaltan
ek sistemlerin tasarimi ve Gretimi gerceklestirilecektir.

24

A significant portion of the “large-scale” optical
equipment used in satellite cameras being developed
in our country is imported from abroad. There are
serious difficulties in procuring such products because
they are both costly and critical technology.

Aware of this importance, TUBITAK Space Technologies
Research Institute has decided to establish a national
Optical Systems Laboratory with the support of the
Ministry of Development.

At OPMER, studies are carried out to design satellite
cameras and to develop the required optical equipment
to the system level.

It has a critical importance for our country to
systematically create knowledge about the mentioned
optical  equipment,  nationalize  the  required
infrastructure and  workforce, manufacture the
equipment in our country, and ensure the sustainability
of the production by feeding it with R&D studies.

In order to develop imaging systems with different
application areas, optical components will be designed
and produced with OPMER.

OPMER

‘ OPTIK SISTEMLER ‘

MILLILESIYOR

INDIGENOUS OPTICAL
SYSTEMS

uzay.tubitak.gov.tr



HALL Etkili itki Motoru Gelistirme Altyapisi
Test Facility Establishment Project for Hall Thruster System Development

Kalkinma Bakanhgi destedi ile TUBITAK UZAY  HALE Project - which was initiated by TUBITAK UZAY in

tarafindan 2010 yilinda baslatilip 2018 yili sonunda 2070 with the support of the Ministry of Development and

tamamlanan HALE Projesi’nde Tiirkiye’nin ilk uydu completed at the end of 2018. Tiirkiye’s first electric

itki sistemi gelistirme laboratuvari kurulmus ve  propulsion system development laboratory was

yine bu proje kapsaminda Tiirkiye’nin ilk elektrikli established, and again within the scope of the project,

itki sistemi tiim ekipmanlari ile gelistirilmistir. Tiirkiye’s first electric propulsion system was developed
with all of its equipment.

Kurulan laboratuvar, 100 m* 100,000 sinifi temiz

alana sahip olup 5 kW giice kadar olan elektrikli itki The electric propulsion laboratory has a 100 m2 100,000

sistemlerinin performans testlerinin yapilabilmesi class clean room and has all the necessary equipment to

icin gerekli olan tiim donanim ve techizata sahiptir.  perform performance tests of electric propulsion systems

Bu kapsamda laboratuvar, uzay ortamini simille  up to 5 kW. In this context, the laboratory contains vacuum

eden 3 farkh boyda vakum kabini ve bu kabinler  chambers of 3 different sizes that simulate the space

icinde system oOzelliklerini belirlemek amaciyla  environment and all necessary test setup (such as

kullanilan gerekli tiim test cihazlarini (itki dl¢ciim thrust measurement device, Langmuir and

cihazi, Langmuir ve Faraday plazma dl¢iim uglari Faraday plasma probes) used to determine the

gibi) barindirmaktadir. system properties in these chambers.

Proje kapsaminda gelistirilen sistemde yer alan The developed system equipment
1500 W ve 300W Hall Etkili itki Motorlar, Katot, including 1500 W and 300W Hall Effect
Yakit Besleme Birimi, Giic isleme ve Kontrol Birimi, Thrusters, Cathode, Propellant Feed Unit,
kurulan bu laboratuvarda yerli olarak tasarlanmis,  Power Processing and Control Unit were
tiretilmis ve test edilerek uzay kalifikasyonlan designed, manufactured and space
tamamlanmistir. Bu sistemler, Alcak Yer Yoriinge qualified by required tests within the
goriintiileme uydusu ve TURKSAT 6A haberlesme  scope of the project. These systems are
uydusunda kullamlmis olup halihazirda tarihce operating in a LEO Earth Observation
kazanmaktadr. Satellite and TURKSAT 6A Telecom Satellite
and getting flight heritage.
Ayrica uydu itki sistemleri alaninda gelecegin
teknolojisi olarak kabul edilen sistemlerden biri In addition, the fact that electric propulsion
olarak Kabul edilen elektrikli itki sistemlerinin yerli ~ systems are considered as one of the future
olarak iiretilebiliyor olmasi Tiirkiye’nin bu alandaki technology of satellite propulsion systems, ability to
disa bagimhihgini en aza indirmektedir. produced as domestic product minimizes Tiirkiye's
foreign dependency in this field.
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Tiirkiye’nin ilk Milli Uydu Gériintiisii Portall
Tirkive’s First Indigenous Satellite Image Portal

TUBITAK UZAY, Uydu Goériintii isleme ve Geoportal
Olusturma  Projesi (GEOPORTAL)  kapsaminda
Tiirkiye’ninilk milli uydu gériintiisii portal olan GEZGIN
Portal’ni gelistirdi.

Rasat uydusundan indirilen ham gdrintiler geometrik
ve radyometrik dlizeltmelerin ardindan codrafi
referanslama islemi vapilarak GEZGIN Portal'na kisa
stirede aktarilmaktadir.

RASAT gérintleri; haritacilik, afet izleme, ormancilik,
kentsel planlama gibi alanlarda kullanilmaktadir.
GEZGIN Portal'na badlanilarak;

-Cizim ile arama

-Sinirlara gore arama

-Yer ismine gore arama

-Koordinat bilgisi girilerek arama

-Dosya yUikleyerek arama

oOzellikleri  kullanilarak istenilen alana ait RASAT
gordntleri hizl ve kolay bir sekilde indirilebilmektedir.

@tupkiye-ggx-}?r

Tiirkiye Cumhuriyeti vatandaslari e-Devlet Kapisi iizerinden
istenilen alana ait RASAT gériintiilerini iicretsiz olarak
indirebilirler.

o GEZGIN Portal’nda yer alan arsiv gériintiilerini sorgulaya-

rak istediginiz bdlgenin zaman igerisindeki degisimlerini
inceleyebilirsiniz. ’

® By logging into GEZGIN Portal, archive imagery of desired

region may be searched to observe changes within the time.

e Diinya’nin farkli bolgelerinden segilmis segme goriintiiler
blog.gezgin.gov.tr adresinden paylasiimaktadir.

e Selected images from different parts of the world are

shared at blog.gezgin.gov.tr.

04.10.2012 29.07.2013

TUBITAK UZAY developed the GEZGIN Portal, Tiirkiye’s first B
indigenous satellite image portal, within the scope of Satellite Image [

Processing and Geoportal Creation Project (GEOPORTAL).

The raw images downloaded from the RASAT Satellite are transferred
to the GEZGIN Portal after geometric and radiometric corrections, and
geo-rectifications are performed.

RASAT images are used in areas such as mapping, disaster monitoring,
forestry, urban planning.

Requested images can be easily downloaded by searching on the
GEZGIN Portal using the features given below;

-Search by drawing

-Search by political borders

-Search by place name

-Search by entering the coordinate information

-Search by uploading file

Using its features, you can download all images to

the desired area quickly and easily.

www.gezgin.gov.tr
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GEZGIN Portal’nda yer alan arsiv gériintiilerini
sorgulayarak istediginiz b6lgenin zaman
icerisindeki degisimlerini inceleyebilirsiniz.

The changes in theselected region over spesific
time can be analyzed by querying the archive
images on the GEZGIN Portal.

www.gezgin.gov.tr

uzay.tubitak.gov.tr




GAP Bélgesi’nde Hassas Tarim ve Siirdiiriilebilir Uygulamalarin Yayginlastiriimasi Projesi
Widespread Application of Sustainable Precision Agriculture Practices in Southeastern Anatolia

Project Region

Sanayi ve Teknoloji Bakanligi GAP Bdlge Kalkinma idaresi
Baskanligi tarafindan desteklenen proje kapsaminda,
oncelikle giibre olmak {izere dodru tarimsal girdiyi
(giibre, su ve ilag, vh.), dogru konumda, dogru zamanda,
dogru oranda uygulayarak optimum verim oranlarina
ulasmak icin hassas tarim calismalari yiiriitiilmektedir.

Pilot alanlarda vapilan denemelerde HA ve uydu
gorantileri  kullanarak, dedisken oranli  glbreleme
uygulamalari ile en ylksek maliyetli girdi olan glbre
kullaniminda %25’e kadar tasarruf saglanmustir.

Proje kapsaminda gelistirilen Hassas Tarim Uygulama
Yazilimi ile uzaktan algilama algoritmalari kullanilarak:

* Degisken Oranli Glbreleme
* Anomali Tespiti
+ Uriin Deseni Haritalama
* Yabanci Ot Tespiti
« Uriin Rekolte Tahmini
analizleriile hassas tarim calismalari gerceklestiriimektedir.

S6z konusu hassas tarim analizleri web tabanli GAP
HASSAS  (Ciftci-Danisman  Araylz(l) ile sunularak,
ciftcilerin ve tanm danismalarinin Glineydogu Anadolu
Bolgesi’nde yetistirilen Grtnlerinin gelisimlerini izleyerek
optimum verim elde etmelerine olanak saglanmaktadir.

In the scope of Widespread Application Of Sustainable ‘3
Precision Agriculture Practices in Southeastern Anatolia Project |

Region (GAP), funded by Ministry of Industry and Technology-
Southeastern Anatolia Project (GAP) Regional Development
Administration, in order to reach the optimum yield rates by
applying the optimum agricultural inputs (fertilizers, water
and pesticide etc.), at the right location, right time and right

rate, precision agriculture applications are carried out.

Variable rate fertilization was executed by using UAV
and satellite imagery resulted in the fertilization
use by 25% in test fields.

By using remote sensing algorithms with the
Precision Agriculture Application Software
developed within the scope of the project:

* Variable Rate Fertilization
* Anomaly Detection
* Crop Mapping
* Weed Detection
* Crop Yield Forecasting
Precision agriculture studies are carried out.

These precision agriculture analysis are available to the farmers
and consultants in the Southeastern Anatolia Region via Farmer-
Agricultural Consultant Web Interface in order to monitor
development of their crops to optimize their crop yields.

16 yilinda cekilen hiperspektral goriintiiler ile farkh iiriinlerin gelisiminin izlenmesi
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Balistik Goriintii Analizi ve Tanima Sistemi
Ballistic Image Analysis and Recognition System

TUBITAK tarafindan gelistirilen ve diinyadaki en iyi  Developed by TUBITAK, BALISTIKA® stands out as one of
balistik inceleme sistemlerinden biri olan BALISTIKA®,  the premier ballistic examination systems globally, adept
silahlarin kovan ve cekirdek iizerinde biraktiklar izleri 3 af analyzing the three-dimensional traces left by firearms
boyutlu inceleyebilmektedir. Elde edilen delilleri veri  on casings and projectiles. By cross-referencing collected
tabanindaki tiim delillerle karsilastirarak olaylarin hizi  evidence with a comprehensive database, it facilitates
bir sekilde aydinlatiimasini saglamaktadir. the swift resolution of incidents.

BALISTIKA® ile atesli silahlarin kovan ve mermi cekirdekleri  With BALISTIKA® forensic ballistic experts can scrutinize
Gzerinde biraktiklari izleri inceleyen balistik uzmanlar, bu  the unique markings on casings and bullet cores to
izleri karsilastirarak kovan ve mermi cekirdeklerinin ayni  determine whether they originated from the same firearm.
silahtan atilip atiimadidina karar verebilmektedir. Olaya  This capability aids in identifying the weapons and
karismis silah ve faillerin tespit edilmesiyle adli vakalarin  suspects involved in cases, enabling quick resolutions
kisa sirede, disik maliyet ve yiksek verim ile  while maintaining cost-effectiveness and high efficiency. It
aydinlatilmasi sadlanmakta ve hukuki bir sorumluluk  isinstrumental in guiding legal experts in making informed
Gstlenen uzmanlarin dogru karar vermesinde énemli rol  decisions.
oynamaktadir.

BALISTIKA® operates across multiple countries and 30
Birden cok iilkede ve 30 farkli bélgede hizmet veren  different regions, efficiently processing and correlating
BALISTIKA®, 3 milyondan fazla delili rahatlikla isleme ve  over 3 million pieces of evidence. The system boasts a
iliskilendirme yetenegine sahiptir. %90’dan fazla kardes  remarkable success rate of over 90% in identifying sibling
delil bulma basarisina sahip olan sistem 50.000°den fazla  evidence and has established connections among more
kardes delil irtibati kurmustur. than 50,000 related pieces of evidence.

BALISTIKA

BALISTIK GORUNTU ANALIzI
VE TANIMA SISTEMI

INDIGENOUS BALLISTIC IMAGE ANALYSIS
AND IDENTIFICATION SYSTEM

| VERI ELDE ETME / DATA ACQUISITION

Akill yazilim ve donanim sistemi sayesinde yiiksek kaliteli
gorintilerin olusturulabilmesine olanak saglar.

The intelligent software and hardware System enables the
creation of high-quality images.

| DELIL ISLEME / EVIDENCE PROCESSING

Goruntiler, kanitlar, vakalar ve bireyler hakkindaki bilgilerin sunucu birimi
yardimiyla muhafaza edilebilmesine ve eslestirilebilmesine olanak saglar.

It allows the information about images, evidence, cases, and individuals to
be stored and matched with the help of a server unit.

SORGU VE GORUNTULEME / QUERY AND VISUALIZATION

Olusturulan gorantdlerin dnceki verilerle karsilastirilabilmesine
ve analiz edilmesine olanak saglar.

It enables the generated images to be compared with and
analyzed against previous data.

uzay.tubitak.gov.tr



Uretim ve Entegrasyon Altyapilarimiz
Production, assembly and Integration Facilities

e

TUBITAK UZAY biinyesinde yiiriitilen projelerin elektronik kart tretimleri
ve uzay uyumlu kablo Gretimleri toplamda 600 m? Temiz Oda alaninda
gerceklestiriimektedir. Trkiye’nin Temiz Oda kosullarinda ilk ve tek uydu
elektronigi Gretim merkezi konumunda laboratuvarimizda asagidaki altyapilar
mevcuttur.

—T U B I T A K— Assembly of PCB boards and production of space compatible harness are
performed in Clean Room environment which is 600 m? in total within TUBITAK

UZAY. Infrastructures of our laboratory, which is Turkey’s first production
center of space electronics with clean room environment, are listed below:

Nem Alma Ozellikli Akilli Depolama Sistemleri Buharli-Vakumlu Lehimleme Firini Bilesen Bacak Sekillendirme Cihazi
Smart Storage with Dehumidification Vacuum Vapor Phase Soldering System Component Lead Bending Too!

—m
,ln

SMD Dizgi Cihazi PCB Yikama Makinesi Krem Lehim Uygulama Cihazi Kablo Orme Masalari Kablo Test Cihazi Elile Uretim Hatti
SMT Pick and Place Machine PCB Cleaning Machine Solder Paste Screen Printer Harness Tables Cable Stripping Machine & Pull Tester Hand Producing Line

33|34 uzay.tubitak.gov.tr




Muayene Altyapilarimiz
Our Inspection Infrastructures

“Gerceklestirilen muayenelerde IPC, ESA (ECSS) ve NASA tarafindan yayinlanan ilgili standartlar temel alinmaktadir.”

“The inspections are based on the relevant standards published by IPC, ESA (ECSS) and NASA.”

X-Ray incelemeleri

Devre elemanlarinin i¢ metalik yapilari ve reflow teknigi ile yapilan
BDK lehim baglanti yapilarinin incelemeleri icin X-i1sini ile gériintileme
teknigi kullanilmaktadir.

X-Isini teknidi kullanilarak;
* BGA lehim baglanti degerlendirmeleri
* Metalik Hatlarin kontroli
« Yonga teli baglant teyidi

« Delik ici gecis ve lehim dolgu kontrolleri tahribatsiz muayene imkani
ile degerlendirilmektedir.

@ X-Ray Inspections
X-ray imaging technique is used to examine the internal metallic
structures of the circuit elements and the PCB solder connection
structures made with the reflow technique.

Using the X-Ray technique;

* BGA solder connection evaluations
« Control of metallic lines

* Chip wire connection confirmation

* Through-hole penetration and solder filling controls are
evaluated with the possibility of non-destructive testing.

35|36
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@ Termal Kamera Degerlendirmeleri

Cevresel test sonrasi BDK (izerindeki komponentlerin isil degerlerinin
takibi ile arizall komponent tespiti ve BDK'nin degerlendiriimesi
saglanir.

Thermal Camera Reviews

Thermal camera images helps to inspect PCBS by detecting the defective
component via monitoring the thermal values of the components on the
PCB after environmental tests.

@ Gorsel Muayene

Stereo Mikroskop (1-2) ile baski devre kartlarinin ve lehim
badlantilarinin uygunlugu degerlendirilmektedir. Bu kapsamda,

* Bos BDK degerlendirilmeleri (3)

* Lehim baglantilari degerlendirilmeleri (4-5)

* Mikro-kesit degerlendiriimeleri ve (6)

* Hata analizi stirecleri de stereo mikroskop ile takip edilmektedir.

Mikro-Kesit inceleme

Bos veyakomponent montajiyapilmis BDKi¢ yapisal hataolusumlarinin
detayli gorsel incelemeleri ve boyutsal dlctimlerin yapilabilmesi
icin, bolgenin mikro kesitinin alinarak degerlendirilmesini sadlayan
tahribatli muayene metodudur.

Micro-Section Inspection

It is a destructive inspection method that allows detailed visual
inspection of internal structural defect occurrences and dimentional
measurement of the micro-section of the defective region from
mounted or empty PCB.

@ Visual Inspection

The compatibility of the printed circuit boards and solder connections
is evaluated with the Stereo Microscope (1-2)

* Empty RAC evaluations (3)

* Evaluation of solder joints (4-5)

* Micro-section evaluations (6) and

* Error analysis processes are also monitored with a stereo microscope.

“._. F
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Test Altyapilarimiz
Our Testing Infrastructures

Isil Vakum Test Altyapilan

TUBITAK UZAY Isil Vakum Test Altyapilari, uydu ekipmanlarinin tasarim
ve ucusa hazir olduklarinin dogrulanmasi icin gerekli olan uzayin sl
ve vakum kosullarini simile etmektedir. Test altyapilari ekipman ve alt
sistemlerin test gereksinimlerini karsilayacak sekilde genis kapsamli
bir kabiliyete sahiptir. Bu altyapilar uydu ekipmanlarinin gelistirme,
muhendislik degerlendirmesi ve kalifikasyon testleriicin kullaniimaktadir.

Thermal Vacuum Test Facilities

TUBITAK UZAY Thermal Vacuum Test Facilities simulate thermal and
vacuum space environment which is necessary for the verification of
spacecraft equipment design and flight readiness. The Test Facilities
offer a wide range of performance capability, which can be matched
to the test requirements of equipment and subsystems. Typical uses of
these facilities have included development, engineering evaluation, and
qualification testing of spacecraft components.

EMI/EMC Test Altyapisi

Gelistirilmekte olan uzay ekipmanlarina, MIL-STD 461F standardina gére
gerekli olan EMI/EMC testleri gerceklestirilmektedir.

EMI/EMC Test Facility

Required EMI/EMC tests are performed to the being developed space
equipments according to MIL-STD 46]F standard.

@ Titresim Test Altyapisi

Titresim Test Altyapisi, uydu ve ekipmanlarin firlatma sirasinda maruz
kalacagdi statik, dinamik ve akustik ytkleri simle ederek bu yiklere
dayanimlarini dogrulamaktadir.

Vibration Test Facility

Vibration Test Facility verifies the survivability of spacecraft and its
equipment to static, dynamic and acoustic loads by simulating the
launch conditions.

Pirosok Test Altyapisi

Pirosok Test Altyapisi, uydu ve icerisinde bulanan alt sistemler ile
ekipmanlarinin uydunun firlaticidan ayrilmasi, giines panelleri,
antenlerin agiimasi ve diger piro teknik aktiveler sirasinda maruz
kalacadi sok kosullarini simiile ederek bu kosullara olan dayanimlarini
dogrulamaktadir.

Pyroshock Test Facility
Pyroshock Test Facility, verifies the survivability of spacecraft and
its equipment by simulating the separation, solar panel - antenna

deployment and other pyro-technic activities which cause shock loads.

Tl
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