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ANALYSIS OF THE DESIGN AND MEASUREMENT PARAMETERS OF THE
HALL THRUSTER

Abstract. This paper analyzes the design of the Hall thruster and determines the main
measurable parameters affecting its efficiency. Key parameters such as thrust, power
consumption, specific impulse, plasma distribution, thermal regimes, and operational stability
of the thruster are considered. The obtained results can be used for further optimization of the
thruster design and improvement of the energy efficiency of Hall thrusters.
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AHAJII3 KOHCTPYKIIi TA BAMIPIOBAHHS TAPAMETPIB
XOJUIOBCBKOI'O IBUT'YHA

AHoTauis. Y 1iif po6oTi MPOBEAEHO aHAIIi3 KOHCTPYKIIii XOJJIOBCEKOTO IBUTYHA Ta BH-
3HAUEHO OCHOBHI BHMIpIOBaJIbHI BEJIMYMHH, 1[0 BIUTUBAIOTH Ha HOTO e(eKTHBHICTh. Po3ris-
HYTO KJIIOYOBI ITapaMeTpH, TaKi sIK TAra, ClOKHBaHA MOTYKHICTh, IMTOMHI iMITyJIbC, PO3IIO-
LT TUIA3MH, TEMIIEpaTypHI PeXXHUMH Ta CTa0UIBHICTS poOoTH ABUryHa. OTpUMaHi pe3yIbTaTH
MOXYTbh OyTH BUKOPHCTaHI [UIsl HOAANBIIOI ONTHMI3alii KOHCTPYKIIT Ta MiABUIICHHS eHep-
TeTHYHOT e(heKTUBHOCTI XOJUIOBCHKHX JABUTYHIB.

KurouoBi ciioBa: XoJutoBCbKuUil IBUT'YH, TSra, TUTOMHI IMITyJIbC, MAarHiTHE MOJIE, BU-
MIpIOBaJIbHI BETMYUHH, PEKTHBHICTb.

Hall thrusters are a promising type of electric propulsion system for spacecraft. They
provide high efficiency in propellant utilization, long operational lifetime, and stable perfor-
mance in extended space missions. A key advantage of these thrusters is the ability to pre-
cisely control the thrust vector, making them ideal for satellite orbit correction [1]. This study
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presents a detailed analysis of the thruster's design and identifies the key measurement param-
eters required for performance evaluation in various operating modes.
1. Hall Thruster Design

Main structural components anode, cathode, magnetic system, ionization chamber,
power supply system, and support systems.

Operating principle the interaction of ionized gas with a magnetic field generates
thrust, ensuring ionization stability and reducing electrode erosion.

Construction materials and their effect on efficiency the use of heat-resistant materi-
als, minimizing erosion impact on working components, and selecting the optimal
composition of the propellant.

Interaction between the magnetic field and plasma analysis of magnetic field lines,
identification of the zone of maximum ionization, and optimization strategies for the
magnetic system [2].

2. Measurement Parameters

Thrust (mN) measured using thrust stands to improve accuracy.

Power consumption (W) determined by measuring the voltage and current at the an-
ode and analyzing energy efficiency.

Specific impulse (s) calculated as the ratio of thrust to propellant flow rate, which is
a key parameter for evaluating thruster efficiency in long-duration missions.

Plasma distribution analyzed using probe measurements, spectroscopy, and numerical
modeling.

Thermal regimes studied using thermocouples and heat flow simulations.

Thruster operational stability assessed by analyzing changes in thrust characteristics
and plasma parameter fluctuations during long-term testing [3].

3. Analysis of Experimental Data

Analysis of thrust dependence on power supply parameters impact of voltage, current,
and propellant type on thruster characteristics [2].

Study of the influence of the magnetic field on thruster stability evaluation of mag-
netic field uniformity and its role in maintaining optimal plasma conditions [3].
Comparison of experimental results with theoretical calculations validation of math-
ematical models against experimental data.

Assessment of thruster lifespan impact on operational characteristics under different
load conditions [1].

The conducted analysis provides deeper insight into the structural features of the thruster
and identifies the key parameters affecting its efficiency. The obtained results can be used for
further design optimization, improving energy efficiency, and enhancing the longevity of Hall
thrusters. The research also confirms the importance of precise control over the magnetic field
parameters and propellant properties to ensure stable thruster operation in extended space

missions.
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