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ADVANCEMENT OF 1IN HYDROGEN-OXYGEN THRUSTER DESIGN AND PERFORMANCE

Abstract

In response to the growing interest in developing cleaner space propulsion solutions, including small-
scale systems, a series of research activities have been conducted at COMOTI, Romania, focusing on
water propulsion systems. These systems are considered promising candidates due to their advantages,
such as ease of handling, high storage density, low-cost propellant, and the ability to achieve high thrust
levels and specific impulse. This paper highlights the design evolution of a 1N thruster intended for
AOC maneuvers, comparing performance of the initial experimental modular configuration to the current
compact breadboard version, which features a significant size reduction. The experimental program was
designed to meet the target of 1N vacuum thrust and specific impulse exceeding 300s, while demonstrating
the system’s reliability. The results show consistent performance across both atmospheric and vacuum
tests, in both pulse and continuous operation modes. The thruster operates on hydrogen-oxygen gaseous
mixtures, with both components assumed as resulted from water electrolysis, and is fed by a system
that controls and monitors multiple input parameters along the flow path, from the gas sources to the
expansion nozzle, at various acquisition rates. Ultimately, this thruster will be integrated into a complete
water electrolysis system, comprising an electrolyser and storage system capable of operating across a
broad pressure range.



