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Optimization of Thruster Catalyst Beds using
Catalytic Decomposition Modeling of Hydrogen Peroxide

Sangwoo Jung* - Sukmin Choi* - Sejin Kwon*"

ABSTRACT

High test hydrogen peroxide has been widely developed as green propellant for thrusters. Hydrogen
peroxide is decomposed in the catalyst bed to produce the thrust. Catalyst bed design optimization is
considered through existing model for catalyst beds. To verify the model, static firing tests were
conducted under various conditions using a 100 N scale H;O, monopropellant thruster. Temperature
and pressure estimations from the model were well correlated to the experimental data. The model is
used to obtain optimal design parameters by analyzing the catalyst capacity and pressure drop data
for various simulated conditions. Catalyst beds can be optimized from the analysis of the catalyst

capacity and pressure drop correlation through catalyst bed modeling.
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Fig. 1 Schematic of homogeneous two—phase flow
model in catalyst bed(e=0 : pure liquid, e=1
: pure gas and vapor)
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Table 1. Standard experiment condition for 100 N
HO, thruster
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Fig. 4 Axial profile of temperature(up) and
pressure(down) comparison with
experiment result at  16-18 mesh
condition
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Table 2. Model calculation result — Optimized
Catalyst Capacity at 30 bar, 10-16 mesh
condition

Catalyst Capacity (g/s - cm’)

o e A7) (L/D)
(8/9) 1 0.75 0.5
67
(100%) 4.69 481 4.88
50.25
75%) 4.75 4.85 4.88
34
50%) 481 4.87 4.93

Table 3. Model calculation result - Pressure drop
across the catalyst bed at 30 bar, 10-16
mesh condition

2 725% (bar)

e A 7wl (L/D)
(8/9) 1 0.75 0.5
67
100%) 43 2.43 1.09
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75%) 3.13 1.78 0.8
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50%) 2.03 1.16 0.53
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