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Overview

The department of Aeronautics
and Astronautics at the TU Berlin is the
oldest space faculty in Germany. It has a
long and very successful tradition in small
satellite missions.

Berlin's Experimental & Educational Satellite
BeeSat (Launch date: Oct 2008)
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TUBSAT Microsatellites Project

Working Group Prof. Dr. U. Renner

Satellite Main Payload Mass Launcher IE)ZLtJ:Ch Operational status
TUBSAT-A S&F communications 35 kg Ariane-4 July 17,1991 | Last Contact Spring 2007
. Jan. 25, .
TUBSAT-B Earth observation 45 kg Tsyklon 1994 Failed after 39 days
TUBSAT-N/N1 S&F communications 8 kg, 3 kg SHTIL July 7, 1998 Mission ended (re-entry)
Earth observation May 26, .
DLR-TUBSAT (video) 45 kg PSLV 10999 Operational
MAROC- Earth observation . Dec. 10, .
TUBSAT (image) 47 kg Zenit 2001 Operational
Earth observation Jan. 10, .
LAPAN-TUBSAT (video) 56 kg PSLV 2007 Operational
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TUBSAT-A
Working Group Prof. Dr. U. Renner

TUBSAT-A has been launched 1991/06/17
onboard a Ariane 4. The orbit is a SSO with a
height of 780km and an inclination of 98°. It is
designed as a cube of 38x38x38cm and has a
mass of about 35 kg.

Mission goals:

Scientific Experiments

Store and Forward Communication
Communication via mobile groundstations
Data collecting from mobile transmitters

The satellite was 16 Years in operation!
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DLR-TUBSAT
Working Group Prof. Dr. U. Renner

DLR-TUBSAT was launched 1999/05/25 onboard
a PSLV-C2 into a SSO with 720 km and 98°
inclination. It designed as a cube of 32x32x32cm
with a total mass of 44.8kg.

Mission goals:

Technology Demonstrators
Earth Observation, 6 m
Attitude Control Experiments

DLR TUBSAT
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MAROC-TUBSAT
Working Group Prof. Dr. U.Renner

The MAROC-TUBSAT is a cooperation
between CRTS Morocco and the department
of aeronautics and astronautics at TU Berlin.
The Moroccan side build the payload and
handled the launch campaign and whereas
the German side was responsible for the
satellite bus.

The satellite has been launched 2001/12/10
with a Zenit rocket into sun-synchronous orbit
with an altitude of 1000 km and 98° . -
Inclination from the Baikonur Cosmodrome. MAROC TUBSAT
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LAPAN-TUBSAT
Working Group Prof. Dr. U.Renner

LAPAN-TUBSAT is a cooperation between
TU Berlin and the National Institute of
Aeronautics and Space of Indonesia. It was
launched with an Indian PSLV on Jan. 10,
2007.

It's design follows the TUBSAT family with
dimensions of 45x45x27cm and a mass of
about 56kg.

LAPAN TUBSAT
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Objective of chair of Astronautics

-to educate graduate students in the field
of astronautics with emphasis of system
engineering aspects

- goal: Bachelor and Master Degree
- Research in the fields of spacecraft

technologies and space (sensor) system
technologies

- Design, assembly and test of nano- and
pico satellites

- Mission planning and mission operations
of satellite missions
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High-Tech education

programme segment space segment
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Lecture Courses of chair of Astronautics

Space Mission

Space System

SIPEES [EMENEEg Design Planning and Operations

(Astronautics)

Spacecraft
Design
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Research

Active participation in research projects is an essential part of education at the
department of astronautics.

Main topics of research

- earth remote sensing

- space systems technology
- space sensor technology

- nano and pico satellite
missions
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Beesat

BeeSat (Berlin Experimental and Educational Satellite) is a pico satellite project
of Berlin Institute of Technology. The main objective of BeeSat is the on orbit
verification of newly developed micro reaction wheels for pico satellite
applications. (Launch: Mai. 2009)

Goals:

-on orbit verification of newly designed
reaction wheels

-verification of additional pico satellite
technologies

-education of students

BeeSat engineering qualification model
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Beesat

Characteristic

Meaning

Kind of the orbit

LEO 450-850 km

Radio communications

Frequency band: UHF, 435...436 MHz
Operation mode: half duplex
Transmit power: 0.5 W

Modulation: GMSK

Downlink Baudrate: 9600/4800 bits/s
Uplink Baudrate: 4800 bits/s

Dimensions

10x10x 10 cm?

Mass

1kg

Attitude determination
and control

6 sun sensors

2 three axis magnetic field sensors
3 gyros

6 magnetic coils

3 reaction wheels

Effective power

Solar array 1.36W min

On board computer:

Processor: ARM-7 based CPU, 60 MHz
RAM: 2 MByte SRAM

Flash (program): 16 MByte

Flash (telemetry): 4 MByte

Micro reaction wheels

mass incl. WDE: 1509

wheel dimensions: 20x20x15 mm
min. angular momentum: 1.5E-4 Nms
min. torque: 1.5E-6Nm

Operating period

1 year
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Verification of additional pico satellite technologies

The combination of highly sophisticated
miniaturized technologies and the advantage
of forming swarms or clusters of pico satellites
will result in completely new applications at
very low cost.

BeeSat board computer engineering
qualification model
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Space Mission Planning and Operations

Joint operation of the satellite
using the University Control Centers
and the ground station.
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Ground Station UHF-VHF

A small satellite communication ground station is
specifically designed for small satellites in LEO

The satellite ground stations are suited for a number
of different applications:

- Satellite command ground station
- Telemetry and tracking station

- HAM radio activities

- Educational projects
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Ground Station UHF-VHF

70cm TR
43048002 3

- All-Mode Transceiver UHF/VHF

- Steerable antenna

- Compact setup — 1 vaESU
- Remote operations (optional) CONTROLLER k-
- Educational value

- All-Weather-Rotator

- Compatible to R | :
TU Ground Station Network | -
; L | mopem
¢ TCPAP pc " INC3S
: ¥ MODEM
Clv —=  ANTENNA _ y
level Converter] | swiew [




Dapartrnznt of Aeronautics and Astronautics
Chaj Astronautics

Ground Station Network
Joint development with SME “ECM-Office” from Berlin at the frame TEMPUS-2006

and TEMPUS-2008.

Mission operations will be
performed by the mission
control center at the TU-
Berlin and a network of
cooperative ground
stations will be connected
to exchange satellite data.

Area of satellite receive for DLR-TUBSAT
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GEONETCast Data Reception System

Polar Weather Satellites METEOQSAT-2 at 0° Longitude HOT BIRD & a 13° £ Longitude

T

o Direct reception of high
resolution weather

Images Recsive Antenna
e 1 km ground resolution
* 15 minutes update rate g
Receiver
o Used for operations |
planning -
Real Tme Image Data Processing i
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Tempus: Modernising higher education
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; ENGINEERING CONSULTING

Tempus (The Trans-European mobility scheme for university studies)
supports the modernization of higher education and creates an area of
co-operation in countries surrounding the EU. TU Berlin is a grand holder
on the two Projects: TEMPUS 2006 (Uzbekistan) und TEMPUS 2008
(Russia, Ukraine and Kazakhstan).

Coordinator of this projects is ECM-Office (Berlin)
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Tempus IV: B
Neues Curriculum in Raumfahrttechnik (Uzbekistan)

|
ENGINEERING CONSULTING
AND MANAGEMENT OFFICE

- /Z// EESIm Education and Culture
B TEMPUS - Uzbekistan

.Koinot texnika sohasida yangi o'quv fani*
JHoabit y4ebHbIt Kype @ obnacmu KocMuYeckol mexHuxku"

- F

Konsortium I ' om—

¥ Technischo Universitit Bodin, Institut fir Luft- und Raumfahrttechnik ({DE) - Grandholder wwwiir tu-berfin.de

« ECM-Office, Berlin (DE) - Koordinator  www.ecm-office.de

© Hogeschool voor Welenschap en Kunst, Do Nayet Instituut (BE} - Parinor www, wenk be
Partner in Usbekistan;

« Fakuitit fiir Luftfahrttechnik, Staatiiche Technische Universitat Taschkent - Zieluniversitit

« Minisry of Higher and Secondary Special Education {p‘
© Staatiiche AG .die Luftfahrtproduktionsvereinigung von V.P. Tschkalov” w
« Zentrum Kir Raumfahrtforschungen der Wissenschaftsakademle N &
_-—
www.ncr-igai.eu 2009 - 2wwtes Projokgahe W
' ' Neues Curriculum in Raumfahrttechnik / NCR" _

* * * * $ jr
Entwicklung und Ausarbeitung des neuen  Einrichtung eines Einrichtung enes s
Implementierung des neven  modularen Statelenbavtabors  berufsorientienten DE NAYER
Bachalor Curriculums berulsbezogenen und giner Computer-zentrums

JRaumfahritechnik® und Studlen-angebotes Satellitenboden- far CAD/ICAM/CAE @M
Satellitentachnik” CADVCAMICAE station In TSTU
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TEMPUS IV

Curricula Reform in Space Technology in Kazakhstan,
Russia, Ukraine

-CRIST-

i B
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Tempus IV: Curricula Reform in Space Technology in  AvoWanacemeNT oFFice
Kazakhstan, Russia, Ukraine
- Curricula Reform in Space Technology in KZ, RU, UA
Peghopruposatue 06pazoeamensHbiX NpoZpamm & 06nacmu KOCMUYECKUX
mexHonoaut e pecnybnuxax KasaxcmaH, Poccusn, YkpauHa

Twpus W I = EN wm ™

Projektkonsortium
q Progsit liwngent o TEMPUS
" Gty Techinschn Unsvers bl Berin, bl fir Lt wnd Remlinmeches (DF)
v Kaosim ECM Ofice. Barin (DE)
Padowr Lossis Hogeachonl Do Nayur inaltud 05E) » Fostys - & )
v lslerverstiter K2 Eurmsmre NaBionse Usevmrstdl « Koagands Staaicim Teitrinstn
AL Dt Seatiche 1 A - Bayrree n B 10 Luf und Fonambutetmchiia
Sitwaene U i fie Lufh- und R
UA. Dng L - \ e Lo ates ! i

v Urisnliwnds Orgertatatuines und Pt
0E  Dumtacha Gund echaft £ LA st Rissmiunet Liardnet-Obert o V.
KZ  Msvslenum uwnu .mr-:amu'u Nt o Rauminwt Agantur » induairie usd +Eng g Cwtur "l Traender

ow L » + Zurtram Sitzraste et « Blaw A Prest Sonce Cartvm “TSSI-Pugms®
Ik raatces Stk bt s,n.m NES* « Mmahatvay Comgurny
UA It und * Yoy Wormtnabonebdn (i Hesndna « Mgt

NS =D m @
2R X1 L ey

Projektziele
Yo Neve Cumicula Mcro- und Peosatelsen, Funkkommundaton Kir Raurrdahrt, CAINCAM/CAE fir Sanoitten,
- Elekironik und Elkirotechnik, Raumtabdmanagsmant & inlemationsl Sushess CRIST
. { rfrastruktur Labore fir Seeenbau, Sslelienbodemiabonsn tk
¢ PC-Pool Seteitendasgn, Businessplainung und Modellerung Sk b et

Natzwerks Sasdtentodenstationen, Regonake Koordnatons- und Tecnnologietiroy (KA T)
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Tempus IV: Curricula Reform in Space Technology in E
Kazakhstan, Russia, Ukraine iﬁ%‘%ﬁiﬂé‘éﬁéﬁ”ﬁgﬂiﬁ&
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