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ADVANCED TECHNOLOGY UPPER STAGES FOR FUTURE LAUNCHERS

Abstract

The payload performance and flexibility of a launch vehicle is strongly dependent on the design of its
upper stage. Therefore, significant research effort is spent in Germany on the improvement of all such
future types. A research cooperation of German launcher industry, university academia, and DLR has
been initiated to work jointly on various identified needs of advanced cryogenic upper-stage technologies.
Different studies are also ongoing in the pre-definition of configurations with storable propellants.

The paper describes two different preliminary system designs for stages employing advanced technolo-
gies: 1. An experimental micro-stage with a very small storable propellant engine for LEO applications.
This vehicle is part of the multinational (France, Spain, Germany) cooperation Aldébaran investigating
future options of micro-launchers [1]. 2. An advanced small TSTO rocket with a payload capability
in the range of 2000+ kg in SSO and more than 1200 kg in higher energy orbits like MTO. The first
stage consists of a high pressure solid motor with a fibre casing while the upper stage is using cryogenic
propellants. Synergies with other ongoing European development programs are to be exploited. Previous
work had been published in [2].

The studies of the advanced upper stages include different engineering disciplines: • Preliminary stage
architecture and sizing, • Propellant storage, pressurisation, and feed system definition, • Structural
pre-sizing, • Avionics and subsystem definition • Trajectory optimisations

The relatively detailed design level allows for a viable stage mass and hence payload performance
estimation.

Finally, the paper identifies major development needs for successful realisation of such stages within
the next 10 years.
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