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Abstract

New-Space trend of satellites miniaturization and their fast production is generating two cascading
effects on the systems currently developed by leading space sector players: on one side there is a growing
interest in services offered in orbit, while on the other hand, there is an increased attention on low-risk
and easy management during on-ground operations. In particular, the space propulsion revolution tends
to progressively convert toxic propellants into green safe-handling alternatives and, in parallel, carries on
the research on self-pressurized technologies to improve system performances through volumes’ minimiza-
tion. The purpose of this paper is to present the design and manufacturing of the RECS (RE-fueling
Conceptual Solution) experiment, realized under the collaboration of the Space Propulsion Laboratory
(SPLab) at Politecnico di Milano and D-Orbit. Such experiment aims to in-orbit validate the analytical
self-pressurization and mass flow rate models, developed within the same academic and company contexts.
The final aspiring objective is to advance the research field of in-orbit servicing with a particular focus on
satellite refueling. D-Orbit reserved a 6U to accommodate the hosted payload inside ION Satellite Carrier.
More in detail, the design choices that have led to the current final configuration, as well as the “Concepts
of Operations” (CONOPS) to retrieve the experimental validating data will be presented. The system
implements Nitrous Oxide as working fluid, since its pivotal role in self-pressurization configurations, and
will acquire data of pressure, temperature, and mass flow rate. RECS represents a novel experimental
apparatus entirely designed with Commercial Off-The-Shelf (COTS) components and finally, RECS is
designed ad hoc to test in-orbit the validity of the fundamental assumptions in mathematical models
describing self-pressurizing two-phase fluids.
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