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Abstract

The Propulsion and Space Research Center of the Technology Innovation Institute in Abu Dhabi
(UAE) is expanding its research activity in the field of space propulsion with two projects related to the
development of a sounding rocket powered by a hybrid rocket engine, and the development of a liquid
bi-propellant rocket engine for in-space applications.

This paper presents an overview of the development and testing of a 250 N N2O/Propylene liquid rocket
engine originated in this framework. Green propellants remain a subject of interest in the propulsion
community due to their non-toxic nature, offering safer handling and reduced environmental impact
compared to traditional storable propellants. Yet the challenge is to achieve performance comparable to
standard hydrazine-based systems.

Specific focus is placed on the injector design, whose configuration was selected to be of the coaxial-
swirling type. The injector design, preliminarily carried out through classical theoretical models, was
evaluated through cold-flow testing to characterize its performance, the effect of surface roughness from
additive manufacturing, and validated against nominal design parameters and CFD simulations.

Subsequently, the engine hot-fire testing results are presented to assess its operational performance,
combustion stability, and overall efficiency. Preliminary results indicate promising performance metrics,
supporting the feasibility of N2O/Propylene as a viable green propellant combination for in-space propul-
sion systems.
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