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Dynamic Simulation and Analysis of Flow Regulator of
Hydrogen/Oxygen Rocket Engine
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Abstract: The flow regulator is the key component to realize the thrust regulation of liquid propellant rocket engine. The
dynamic model of the flow regulator is established according to the structure and working principle of the flow regulator of a
hydrogen-oxygen engine, and the simulation calculation model of the flow regulator is established by using AMESim software. The
simulation work is carried out by using the simulation model of the flow regulator: calculating the flow characteristics of the regulator
under different working conditions, verifying the steady-flow characteristics of the regulator, simulating and analyzing the dynamic
characteristics of the regulator, and analyzing the influence of the structural parameters on the dynamic characteristics of the regulator.
The simulation results reveal the flow and dynamic characteristics of the flow regulator, and provide a direction for the improvement
and optimization of the flow regulator.
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Fig.2 Dynamic simulation model of flow regulator
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Tab.l Steady state parameters of regulator
T A JE J1/MPa i L1 J)/MPa N TR EE/K HE/(kgrm™) JRE R/ (kgs™)
100% T 45.1333 38.1706 115.627 1126.17 50.3215
80% T4t 42.2146 29.6683 113.432 1128.68 39.8638
60% T4 36.0031 22.3010 112.788 1118.82 31.0018
%2 AHRRSEHEHESER
Tab.2 Simulation results of flow characteristics of regulator
ZH Hh ]l 1 71/ MPa ¥ FEALF /mm FEF R/ (kgs™) TERZE/%
100% LHLERASE 44.5333 19.6582 50.3215
100% 13475 BAH 44.5307 19.6356 50.3015 ~0.0397
80% LI faAE 41.5702 22.2510 39.8638 0,053
80% 0L HAH 41.5687 22.2288 39.8426
60% LA A 35.3427 23.1805 31.0018
60% Tt B AH 35.3419 23.1610 30.9784 00733
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Fig.3 Flow variation under step perturbation
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Fig.6 The step response of the plunger displacement
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Fig.7 The frequency response of the flow rate and plunger

displacement
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Fig.8 Amplitude-frequency characteristic curve of flow regulator
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diameter of different damping holes
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