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Abstract

This paper presents a conceptual design of advanced space systems architectures for near-Earth ob-
ject (NEO) missions [1-4] enabled by new extra-large launch vehicles such as Ares V. The concept of a
crewed mission to a NEO has been studied since the Apollo program, and it is getting much attention
nowadays because of the availability of the Orion Crew Exploration Vehicle (CEV) in the near future
through NASA’s Constellation program. The Ares V, planned to be available in 2020, will be able to
launch a 55,000-kg payload into an interplanetary trajectory with C3 = 25 (km/s)2, while a Delta IV
Heavy can launch a 6,000 kg payload with C3 = 25 (km/s)2. This paper describes a crewed exploration
mission to asteroid Apophis during its close Earth encounter in April 2029 as well as a post-keyhole
deflection mission employing standoff nuclear explosions prior to its possible collision with the Earth in
2036. The technological advances required for such technically challenging NEO missions enabled by the
Ares V are also further discussed. In this paper, asteroid Apophis is used as an illustrative target NEO
to demonstrate the performance, modularity, and operational flexibility of the proposed space systems
architectures enabled by the Ares V.
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