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Abstract

In November 2021 the ReFEx project passed the Critical Design Review (CDR) and is undergoing final integration and
testing at the Institute of Space Systems in Bremen. The German Aerospace Center (DLR) is developing this flight
experiment since 2018 as a technology demonstrator for aerodynamically controlled RLV stages. The flight experiment
will take place in 2024 from Koonibba Test Range (KTR) in Southern Australia using a VSB-30 sounding rocket. It will
inject ReFEx into a trajectory typical of returning stages.

Since the main means of control are aerodynamic actuators only (contrary to classical propulsive means of stage return)
several specific technologies required for this type of reusable stage will be tested. This includes the demonstration of
a heading change of more than 30°, providing not only valuable flight data at the other end of the spectrum for RLVs
(Reusable Launch Vehicle) from propulsive return flights [1], but also added capability with very flexible divert
capabilities.

The dimensions of ReFEx are a length of 2.7 m, a wingspan of 1.1 m, a mass of approx. 400 kg and is very densely packed
with internal systems [1]. In addition, the vehicle features articulated main wings folded under a main fairing. Only these
special adaptations allow the use of the cost effective unguided VSB-30 sounding rocket.

This paper provides an update of the flight experiment since its last presentation at the EUCASS in 2019, highlighting
the main mission goals, challenges in terms of mission planning as well as the AIV activities currently underway at the
Institute of Space Systems in Bremen. In addition, light will be shed on the procedures used to estimate the reliability
of the experimental vehicle. The result of this analysis leads to failure response modes, which are a key factor in the
flight safety analysis, which is described in more detail in a dedicated paper.
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