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Abstract

The Green SWaP project aims to produce hydrogen and hydrogen peroxide in orbit using water as
the primary resource. Producing hydrogen directly in orbit enables its immediate use as a propellant
for auxiliary propulsion systems. The project’s objective is to design and test a Solar Thermal Thruster
(STT) prototype capable of delivering 1 N of vacuum thrust and a specific impulse of 500 s, thereby
contributing to advancements in space propulsion technology.

To verify that the STT meets the required performance targets, a custom-designed thrust stand is
needed to experimentally validate the thrust generated by the nozzle. The constraints associated with
solar thermal thruster testing arise from the required thrust measurement range, which varies according
to operating and environmental conditions (vacuum or ambient), the mass of the thruster prototype,
and the challenges related to heat shielding and accessibility during testing. These factors necessitate
the development of a new thrust stand specifically tailored to the demands of solar thermal propulsion
experiments. The proposed system represents the first European test bench explicitly designed for So-
lar Thermal Thruster characterization, marking a significant step forward in dedicated ground testing
capabilities for this propulsion technology.

This paper presents the design of a novel thrust stand that integrates load cells with an adjustable
leverage system, enabling scalable measurement capability across the full thrust range required for STT
development. In addition, the paper describes the calibration methodology, which employs a pulley-
based system implemented during the thrust validation campaign to demonstrate the stand’s capability,
reproducibility, and accuracy.

The main advantage of the proposed thrust stand lies in its ability to measure a wide range of thrust
levels with high accuracy while maintaining low cost and operational simplicity. Compared to existing
load-cell and pendulum-based configurations, the new design offers enhanced versatility and cost efficiency.
Due to its simplicity, affordability, and ease of operation, the thrust stand is also suitable for cold gas
thruster testing, enabling cost-effective propulsion experiments that reduce development time and design
effort, ultimately contributing to more accessible space technologies. In future developments, the facility
will be upgraded to incorporate solar concentration features, enabling representative testing conditions of
STT prototypes under realistic operational scenarios.
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