
TECHNISCHE UNIVERSITAT MUNCHEN 
FACHGEBIET RAUMFAHRTTECHNIK 
PROF. DR.-lNG. HARRY 0. RUPPE 

Richard·W agne r·S tr.18 

80333 Munchen 

Tel.: 089 /289·16003 

Fax: 089/289·16004 

Forum der Luff- und Raumfahrttechnik Munchen 

Seminare der Universitaten, der DGLR, des VDI u.a. 

Do, 21. November '96 

Do, 28. November '96 

Do, 19. Dezember '96 

Do, 9. Januar '97 
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Do, 23. Januar '97 
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Flugwesen und Weltraumforschung 
Wintersemester 1996/1997 

Horsaal N1095*, 14.30 Uhr 

Kostengiinstige Erde/LEO-Transportsysteme der nachsten zwei Jahrzehnte 
Prof Dr. Peter Kramer 
Daimler-Benz Aerospace, Ottobrunn 

Markt und Entwicklung bei Kommunikationssatelliten 
Dr. Heinz Hermann 
DASA I Dornier Satellitensysteme GmbH, Ottobrunn 

ESA Aktivitaten zu zukiinftigen Raumfahrttransportsystemen (FESTIP) 
Dr.-Ing. Heribert Kuczera 
Daimler-Benz Aerospace, Ottobrunn 

Entwicklung und Produl<tion des Oberstufentriebwerl<s der Ariane 5 
Dipl.-Ing. Gunter Langel, Dipi.-Ing. Helmut Zewen 
Daimler-Benz Aerospace, Ottobrunn 

Columbus: Der europaische Beitrag zur internationalen Raumstation 
Dipl.-lng. Hans-Jorg Pospieszcyk 
Daimler-Benz Aerospace, Bremen 

Kryotechnik in der Raumfahrt unter besonderer Beriicksichtigung der Beispiele ISO und IBSS 
Dipl.-Ing. Albert Seidel 
Daimler-Benz Aerospace, Ottobrunn 

fRIDIUM: Die weltweite totale Mobilkommunikation 
Dipi.-Phys. Reiner Szep an 
Miinchen 

Entwicklungsprogramm eines Gleitschirm-Nutzlastsystems innnerhalb des ,Manned Space 
Program" (MSP) 
Dr. Gunther Petry 
Daimler-Benz Aerospace, Ottobrunn 

Sergej Korolev: Leben und Werk des grollen sowjetischen Raketenbauers 
Dr. Tan) a Jelnina 
Russische Akademie der Wissenschaften und Hermann-Oberth Raumfalut Museum e.V. 

Mondbasis-Entwurf: Fakten, Probleme, Moglichkeiten 
Dipl.-lng. Peter Eckart 
Fachgebiet Raumfahrttechnik, TU Miinclten 

* (im Nordgelande an der TheresienstraBe. zwischen Arc is- und Luisenstr.) 
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COLUMBUS: 
Der europaische Beitrag zur 
internationalen Raumstation 
o Technische Beschreibung 
o Implementierung 

H.-J.Pospieszczyk 
COLUMBUS System 
Engineering Manager 

Admin
Texteingabe
Achtung: Die Konfiguration wurde später leicht modifiziert. Der Name APM (Attached Pressurized Module) wurde in COLUMBUS geändert
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-------------------------------------- Raumfahrt-lnfrastruktur ----

PAYLOAD RESOURCES 

Payload Accommodation: 
10 active ISPRs in pressurized environment 
3 stowage racks in pressurized environment 
Mounting and resources provisions for payloads to be mounted in the APM center aisle 

Electrical Power: 
120 VDC, up to 13.5 kW average for payload operation; actual power availability 
depending on ISS timeline 

Thermal/Environmental Control( up to 14.5 kW): 
active P/L cooling by water loop 
heat removal by radiation/cabin air for P /L items external to racks 
vacuum and venting provision 
N2- supply 

Data/Communications: 
up to 32 Mbps downlink to be shared with all SSMB P/L 
up to 10 kbps uplink 

000 
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- - ---------------------- --- ----------- Raumfahrt-lnfrastruktur ----

APM MISSION AND CHARACTERISTICS SURVEY 

Mission Scenario 

• Objectives: 
Multidisciplinary Missions, including Material Sci
ence, Fluid Physics, compatible Life Science Disci
plines, Space Science and Technology Disciplines. 

• Mission Duration: 
Variable as a function of APM launch date and ISS 
life-time. 

• Orbit: 
Nominal Range between 335 km and 460 km at 
51.6 Degree Inclination. 

• Payload Accommodation Capability for: 
- 10 Active International Standard Payload Racks 

(ISPR) in pressurized Environment. 
- 3 Stowage Racks in pressurized Environment. 
- Mounting and Resources Provisions for Pay-

loads to be mounted in the APM Center Aisle. 

�D�e�s�i�~�:�n� and Performance 
• Design Life: 

15 years via on-orbit maintenance. 

• Overall Dimensions: 
6.4 m Length; 4.5 m Diameter. 

• Launch Mass: 
12,500kg (incl. 2,500kg P/L). 

• On-Orbit P/L Mass: 
9 ,OOOkg max. 

• Electrical Power: 
120 VDC, sized for max 20k W. 

• Data I Communication: 
Up to 32 Mbps down/up to 10 kbps up via ISS. 

• Environmental Control: 
Sized for 3 crew members, total 
heat rejection up to 22k W. 

• Resources: 
All Resources except Data Processing by ISS. 

• Launch/Retrieval Vehicle: 
NSTS (Shuttle/Orbiter). 

• Servicing: 
In Situ via IV A and EVA using NSTS 
90 days resupply cycle. 

000 
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---------- ------------ ---------------- Raumfahrt-lnfrastruktur ----

LAUNCH/RETRIEVAL CONFIGURATION 

Z NSTS 

" 

931.26" 
(23654.04) 

XNSTS 

1202.73" 
(30549.38) 

1108.33" 
(28151.5) 

••191 z 
I APM 

I 
Atsl 

SECTION A-A 
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-------------------------------------- Raumfahrt-lnfrastruktur ----

EXTERNAL CONFIGURATION 

I 2ooo.o 4895.34 ... ·1-- I 
I �~�·�I� I I . . .! i I 

+ZAPM 

6143.1 
SSMB I APM 

YAPM ... lnl 

Venting 
Press. Rei. Valve 

YAPM 

Note: MDPS not shown 

Negative Press. 
Rei. Valve 

Depress. Assy 

PassiveCBM 
(SSMB/APM Interface) 
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-------------------------------------- Raumfahrt-lnfrastruktur ----

INTERNAL CONFIGURATION 

3 !EO< RACI<S 

P/L RACK LOCATION 

12 PAYLOAD RACKS: ( IO><ACTIVE. 2>6'ASSIVEl 

�~� 
L'/11 SIIIINUE 1Wl<IPASSI1n" l:J./ CEO< LOCATJCN 

Cr-DT PART CF APMl 

S/S EQUIPMENT LOCATION 

�0�0�0 �~� 
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-------------------------------------- Raumfahrt-lnfrastruktur ----

Water 
Valves 

PORT CONE 

MODULE SIDE 

Note: CMUl and VTCl not to scale 

Note: Principle only, not all items shown 

IMVValve 

�~�§�'�I�M�V�F�a�n� 

Temperature Sensors 

CONE SIDE 
000 
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---------------------------------- Raumfahrt-lnfrastruktur ---

STARBOARD CONE 

+ZAPM +ZAPM 

Depress Valve Depress Valve 

Module Side Cone Side 
00 
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------------------------ - - ----------- Raumfahrt-lnfrastruktur ----

SUBFLOOR ARRANGEMENT 
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---------------------------------- Raumfahrt-lnfrastruktur ---

FUNCTIONAL ARCHITECTURE 

MAIN FUNCTIONS/FAILURE TOLERANCE 

APM Function Failure Tolerance 

Thermal Conditioning 1 

N2 Supply for P/L 0 

Module Ventilation 1 

Atmosphere/femperature and Humidity Control 1 

Prevention of Loss of Atmosphere 1 

Fire Detection 1 

Vacuum and Venting Services to P /L 0 

Module Illumination 1 degraded after 1 Failure 

System Level Monitoring/Control 1 

Power Distribution 1 

Up/downlink Communication for System/Payload Data 1 

Voice Communication 0 

�~� Video/Data Distribution and Processing for System/Payload 1 
00 
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Raumfahrt-lnfrastruktur 4..8 
...---

APM FUNCTIONAL ARCHITECTURE 

C) 

0 
C) 

1553 Bus 

'=====1553 Bus 
�~� Power 

I 

�~� 1 Main Power 
: PDU I I I 1 Feeder 1 

�~� I L.umW1aries �~� UO"''"""" I Main Power 
' ' PDU 1 1 Feeder2 

P/L LOCAL BUS 

Proc. o ... 

APM Composite Data 1----------------:--- Down-Unk 

videoroata f ., Video to/from �~� 1 ! I �-�=�.�~� PrCCfnTt" 5
· I SSMB 

l I I I 
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High Rate Data 
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1553 Bus 1 

HEAD-SET 

'TTI.Std. UtiityPanei• 
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SSMB I APM r---- ------- ------- -
Vacuum SPACE Venting 

LEGEND: 

=r= MIL-sTD-1553 BUS (red.) Eilstd. Utitity Panel• 

Page 17 r:::JCK:X:J LAN 802.3 (red.) 

If Mod. Temp. 
IL_ Loop 
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IMVSupply 

IMVReturn 
�~� I :J 1 Condensate Return 

N2 
APM I SSMB 
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--------------------------------------- Raumfahrt-lnfrastruktur 

OPERATION MODES 

Mission Start Event * Qualitative Description 

Phases APM Modes 

Initialization Unberthed Survival (APM Grapple by SSMRS and switch-on of Minimum survival mode of APM by provi-
grappled by SSMRS) SSMRS power to APM sion of power via SSMRS to APM for ther-

mal conditioning only 

Berthed Survival Connect utilities, availability of power for Survival mode of APM based on external 
essential Command & Control functions resources from ISSA 

Support Preparation for nominal APM operations Initial activation from survival to full system 
performance including crew support but 
excluding P/L operations 

Ops under reduced Perfor- Support (manned) (Re-)preparation for nominal APM ops ex- - Re-activation to full system performance 
mance eluding P/L excluding P/L operations 

Support (unmanned) (Re-)preparation for nominal APM ops ex- Re-activation to full system performance 
eluding crew & P/L excluding crew and P/L operations 

Housekeeping Setting of APM to a reduced but active Survival conditions for crew (max. 2 per-
mode including min. crew support, exclud- sons w/o activity) and equipment 
ing P/L ops 

Stand-by (unmanned) (1) Setting of APM to a reduced but active Survival conditions equipment (incl. P/L); 
mode excluding crew support and P/L ops allows quick re-activation 

Berthed Survival (2} Switch to exclusively power to heater and Degraded survival of APM and P/L based 
essential Command & Control function on external resources; EVA suit necessary 

Routine Ops Nominal (manned) Start of P/L and crew ops In orbit nominal operations with crew in-
eluding maintenance and servicing 

Nominal (unmanned) Start of P/L ops In orbit nominal autonomous operations 

Legend: • End event identical with start event of phase that follows 
1) Objective: Contingency repair 
2) Objective: Power saving 
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------------------------ - --------------- Raumfahrt-lnfrastruktur - ---

Programmphasen 

o Vorstudien: Machbarkeit 

o Phase A: Konzept Studie 

o Phase B: Projekt Definition 
Detaillierte Definition/Spezifikation 
Angebot f"tir Phase Cffi 

0 Phase C: Entwurfsdefinition 
Detaillierter Entwurf 
Breadboarding 
Kompatibilitat (Design integration/integrity) 

o PhaseD: Fertigung und Integration (Zusammenbau) 

o Phase E: Betrieb 

Verifikation (Certificate of Qualification) 
Abnahme (Certificate of Acceptance) 

Nutzlasteinbau 
Start 
lnbetriebnahme 
Operationeller Betrieb 
Entsorgung 

Mit gestuften 
formellen 
Uberpriifungen 

0 0 0 4 ( 












