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Abstract

For a developing nation, the path to an independent orbital space launch capability is hard-won.
It must be forged through the creation of multiple competencies, often from the ground up, in areas
such as propulsion technology development, ground test infrastructure, launch infrastructure, human
capital development and supply chain management. Together these elements represent an ecosystem of
capabilities.

The Aerospace Systems Research Institute leads the effort to give South Africa, and the African con-
tinent, an independent commercial satellite launch capability. The institute is actively engaged across the
full spectrum of ecosystem challenges with the primary goal being a test flight of a two-stage Commercial
Launch Vehicle (CLV) before the end of this decade.

In this paper, we describe recent achievements towards our goal including the commissioning of South
Africa’s first suborbital space launch facility and the construction of a liquid rocket engine ground test
facility for orbital engine development. ASRI’s Propulsion Test Facility (PTF) is nearing completion at
Denel Overberg Test Range and will be unique on the African continent, providing the institute with a
high-cadence test capability for liquid rocket engines in the development and manufacturing phases. The
PTF includes multiple test cells and a vertical full-stack test stand for the single-stage suborbital test
vehicle (STeVe), on which we expect to fly the SAFFIRE engine for the first time.

Beyond this, ASRI has secured government support for the development of an advanced manufacturing
facility comprising state-of-the-art machines, where key components of the SAFFIRE liquid rocket en-
gines, the orbital CLV small-satellite launch vehicle, the STeVe sounding rocket and low-toxicity on-orbit
monopropellant thrusters will be manufactured, along with parts for the Phoenix hybrid rockets built by
the institute and used in record-breaking student-led launch campaigns.

The paper also describes ASRI’s small-scale engine test facility used for ignition and on-orbit propulsion
systems research. In addition, progress in the SAFFIRE, CLV and STeVe programmes will be described
providing important context for the work being done. ASRI is leading the way to an African space launch
capability and this paper highlights the role that a raft of new infrastructure has played in enabling
progress.
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