
Re-usable Launch and Payload Delivery System 
 
1. Background 
Since the end of the NASA Space Shuttle programme on July 8, 2011 there has been no re-
usable orbital payload delivery system.  Despite massive investment in possible 
replacements, the future trade in commercial satellite launches seemed to indicate that such 
programmes would not be profitable.  Thus the X-33 and Constellation programmes, among 
others, were eventually cancelled and now NASA is pursuing the Space Launch System, a 
single-launch delivery system. 
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2. Project Aim 
Given the rise in space tourism, the continued use of the International Space Station (ISS), 
renewed interest in the moon and the lure of Mars, is a re-usable launch and payload delivery 
system now viable?  The main aims for this project will be to address the need for 
independent review of the various markets for such a system, to perform an assessment of 
current (and near-future) technologies so as to determine the feasibility of such an 
undertaking, and to complete an evaluation of the investment required so as to determine the 
viability of such a system.  Can the system be used as a stepping stone to the moon and to 
the further reaches of the solar system? 
 
3. Project Definition 
The project team will act as an independent academic advisory body reporting to space 
agencies, industry and government.  The overall objective for the project is to assess the 
viability of a new generation of re-usable space vehicles, including launch philosophy, vehicle 
design, choice of propulsion system(s) (including fuel storage), the requirements for payload 
(including human) and crew (if any), and future-proofing; what might this system be asked to 
do in the longer term.  Having identified the technologies upon which this programme 
depends, it will then be necessary to present a strategy for investment in these technologies 
over the next 10 years so that they reach maturity within the programme timescales.  Safety 
will be a common theme in all of these activities and an analysis of risk (and mitigation) will be 
needed.  The emphasis (and central design activity) should be on the integration of these 
technologies into a fully functioning system; market, infrastructure, vehicle and payload.  The 
viability of the system must acknowledge lifetime costs (research, development, manufacture, 
operation and disposal) so these will need to be examined in depth.  Detailed design or 
calculation of performance of the various component technologies will be required only where 
appropriate.   
 
The Project Team might consist of the following: Aeronautical Engineers for vehicle design 
and performance; Mechanical Engineers for vehicle and infrastructure deign; Civil Engineers 
for infrastructure design, especially if a different launch philosophy is chosen; Chemical 
Engineers for propulsion and fuel systems; Electrical Engineers for telemetry, guidance  and 
systems; and Medical Engineers for life-support systems. 


