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Abstract

Electric Propulsion Systems (EPSs) are increasingly preferred in modern space missions due to their
lower propellant mass requirements, higher specific impulse, and longer operational lifetime compared
to conventional chemical propulsion systems. T UBITAK UZAY initiated HALE project in 2010 develop
a national Hall Effect Thruster (HET) and establish Turkey’s first electric propulsion test facility. The
project was completed in 2018, resulting in the country’s first laboratory-model EPS. Within this scope,
two different HET systems gained space heritage which means they are operating successfully in space
were developed: 1.5 kW thruster for GEO and 300 W thruster for LEO. Engineering and qualification
models of both thrusters were subjected to qualification test campaigns in accordance with ECSS. Fur-
thermore, in order to broaden HET product portfolio of TUBITAK UZAY and to address the needs
of upcoming small satellite and deep-space missions, a new low-power HET has been developed. This
thruster is specifically designed for platforms requiring high efficiency and precise thrust control within
limited power budgets. This flexibility enables compatibility with a wide range of spacecraft platforms,
from microsatellites to small deep-space missions. The modular design approach also allows optimiza-
tion according to mission duration, orbital maneuvering needs, station-keeping requirements, and overall
spacecraft power availability. As a result, the system provides an adaptable, efficient, and scalable propul-
sion solution to support both current and future mission concepts. HET operates within anode power
range of 150-250 W and is capable of generating thrust levels between 5-10 mN, depending on the selected
operating point. By adjusting key parameters such as discharge voltage, propellant mass flow rate, and
the thruster’s performance characteristics including specific impulse, efficiency, and thrust output can
be tailored to meet mission-specific requirements. HET has cylindrical geometry 98mm outer diameter
and 64mm height. Thruster weight is 1.2 kg. Performance of low-power HET has been tested at differ-
ent power levels with same Xenon mass flow. Thruster was tested between 100V-300V anode voltages
with 9 sccm Xe mass flow. Thruster current at different voltages as given; 100V-0,76A, 125V-0,79A,
150V-0,87A, 175V-0,93A, 200V-0,94A, 225V-0,97A, 250V-1,02A, 275V-1,04A, 300V-1,07A. Between the
operation points thrust level varies from 5 mN to 10 mN. The relationship between xenon flow rate,
generated thrust, and plume distribution was analyzed to characterize thruster performance behavior.
The results provide insight into thrust variation and plume characteristics as a function of propellant flow
rate, contributing to performance optimization and validation of the developed propulsion system.



