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a b s t r a c t

In the framework of the next generation launcher activity at ESA, a top-down approach
and a bottom-up approach have been performed for the identification of promising
technologies and alternative conception of future European launch vehicles. The top-
down approach consists in looking for system-driven design solutions and the bottom-up
approach features design solutions leading to substantial advantages for the system. The
main investigations have been focused on the future launch vehicle technologies.
Preliminary specifications have been used in order to permit sub-system design to find
the major benefit for the overall launch system.

The development cost, non-recurring and recurring cost, industrialization and opera-
tional aspects have been considered as competitiveness factors for the identification and
down-selection of the most interesting technologies. The recurring cost per unit payload
mass has been evaluated. The TRL/IRL has been assessed and a preliminary development
plan has been traced for the most promising technologies.

The potentially applicable launch systems are Ariane and VEGA evolution. The main
FLPP technologies aim at reducing overall structural mass, increasing structural margins
for robustness, metallic and composite containment of cryogenic hydrogen and oxygen
propellants, propellant management subsystems, elements significantly reducing fabrica-
tion and operational costs, avionics, pyrotechnics, etc. to derive performing upper and
booster stages.

Application of the system driven approach allows creating performing technology
demonstrators in terms of need, demonstration objective, size and cost. This paper
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outlines the process of technology down selection using a system driven approach, the
accomplishments already achieved in the various technology fields up to now, as well as
the potential associated benefit in terms of competitiveness factors.

& 2014 IAA. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Advances in technology have been implemented in
launch vehicles improvement or new launch vehicle
design. The latter case applies to Falcon 9 for what
concerns large use of Al–Li alloys to improve stages
performance, non-pyrotechnic systems, advances in Mer-
lin design etc. In case of European LV, improvement on
flying launch systems and advances in new ones can be
obtained by use of suitable technology, either innovative,
either off-the-shelf, applicable to launch systems. In any
case the crucial key for any technology to be taken on-
board is its benefit in terms of payload mass and cost,
while preserving/improving reliability and allow growth
potential.

In the frame of the FLPP program, a special focus has
been given to the upper stage “efficiency”, which will
permit to limit the lower compound size (using the same
technologies) and a better overall performance [1].

In order to make the new launch systems profit of new
technologies and modern design, a top-down, bottom-up
approach has been used. This paper shows how this approach
has been used for the conception of the NGL main structures.
The optimized design of these structures is essential for
minimization of mass and cost of the overall system.

There are two main goals in the FLPP technology activity:

� Maturing technology for decision key points required
by any future launcher's development.

� Acquiring new launcher technologies and associated
system integration capabilities, an essential condition
for the proper preparation of the future. Such technol-
ogy developments allow reducing risks and time to
market of the possible new developments, and are
crucial for reducing cost and enhancing the long term
competitiveness of European industry. Furthermore,
they may also benefit possible evolutions of the current
launchers.

2. High level requirements

In the frame of FLPP program, system investigations
have been performed by AIRBUS-DS and ELV for the
establishment of future European launch systems.

For the purpose of this paper, a launch system having
its first qualification flight in 2025 or before has been
considered. The envisaged performance in GTO permits to
cover both institutional and commercial market by launch-
ing single payloads.

One of the main drivers for the launch system design is
the recurring cost at a given launch rate and given time
after the qualification flight. The recurring cost constraint
is one main aspect of the top-down, bottom-up approach
used for the next European launcher design. Other require-
ments are related to operational aspects, development cost
and reliability.
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