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Abstract

The Ascendence on Ares project presents a comprehensive mission design for Mars exploration, in-
corporating a dual-lander system consisting of a Mars Ascent Vehicle (MAV) and a cargo lander. The
MAV, housing two crew members, and the cargo lander, equipped with excess fuel storage, are designed
to facilitate a self-sufficient fuel transfer and crew support system using an innovative airship and Lander
Storage and Manipulation System (LSMS).

The airship, optimized with a 30-meter radius spherical design, integrates atmospheric sensors, a
pressure control system, and a Command Communication and Chandelling (CCH) framework. It operates
in conjunction with a Guidance Navigation and Control (GNC) system enhanced by Terahertz (THz)
communication for precise maneuvering. The airship’s one-sided valve regulates pressure differences,
ensuring stable operations.

The MAV supports crew survival with automated environmental control sensors and includes an
external depressurized chamber for EVA-to-IVA suit transitions, optimizing space and living conditions.
The cargo lander, featuring six 500 kg N2O4 tanks and an integrated LSMS, supports fuel transfer
operations. The LSMS employs a foldable crane system for efficient fuel handling and transfer between
the cargo lander, MAV, and airship.

The descent mechanism for both landers utilizes a traditional pulse firing approach complemented
by a Hypersonic Inflatable Aerodynamic Decelerator (HIAD) for optimal landing precision. The cargo
lander’s airship unfolds and inflates post-descent, using hydrogen gas to achieve its operational shape.

Upon successful deployment, the airship facilitates fuel transfer operations with the MAV, guided by
a computerized system and THz communication. The fuel transfer is meticulously monitored and con-
trolled to ensure uniform distribution. The system’s efficiency is further ensured by automated processes,
minimizing manual intervention and potential errors.

The final phase of the mission includes the MAV’s ascent to Mars’ 5-sol orbit, utilizing a Reaction
Control System (RCS) with MMH and N2O4 propellants. Comprehensive communication and power
management strategies, including autonomous local networks, are employed to maintain system stability
throughout the mission. Cost estimates, mass matrices, risk assessments, and compliance matrices are
presented, demonstrating the mission’s feasibility and alignment with its objectives.

This integrated approach promises an effective solution for Mars exploration, addressing both crew
support and fuel logistics, and setting a precedent for future interplanetary missions.
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