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Abstract If the traditional hydrazine-type uniformly distributed injector was used in a hydroxylammoni-
um nitrate (HAN) thruster, the temperature in the center of the catalyst bed near the injector is lower
than the temperature on the edge, and the conversion rate of the reactants in the center is lower than that
on the edge, and the reactant mass fraction in the center is higher than that on the edge, which will affect
the operating life of the thruster. Aiming at the problem that the center of the catalyst bed is easy to over-
load by using the traditional scheme of the injector in the HAN thruster, a design method of the injector’s
flow distribution named “dense outside and sparse inside” was proposed, and the design theory of this

method was given. Firing tests of a 60 N HAN thruster with a traditional injector and a new-type of injec-
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tor were carried out. The results show that the 60 N HAN thruster with the traditional uniformly distribu-

ted injector fails after working for 680 s, while the thruster with the new special flow distribution injector

can work steadily for 1 200 s. The new injector design method provided a reference for the engineering

applications of the long-life HAN thruster.

Key words non-toxic HAN thruster; injector; flow distribution; theory of design; long life-time
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Fig.1 Schematic diagram of the HAN thruster
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Fig.2 Schematic diagram of the injector
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Fig.3 A typical schematic diagram of the small holes
distribution in the injection plate of the

monopropellant hydrazine thruster
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Fig.4 Locations of the thruster used for numerical

simulations
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Fig.5 HAN mass fraction distribution at different

positions in the catalyst bed
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Fig. 6 Temperature distribution at different positions

in the catalyst bed
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Fig.7 Schematic diagram of concentric circles of

propellant distribution
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Tab.1 Distribution parameter of the small holes in the injection plate for two different schemes
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Fig.8 Distribution diagram of the small holes in

the injection plate of two different schemes
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