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Computational analysis of a variable-thrust engine

Tang Hu, Zhang Tao, Liu Changbo
(Xi‘an Aerospace Propulsion Institute, Xi‘an 710100, China)

Abstract: A variable—thrust engine uses a regulator to control the flowrate and a flowrate posi-
tioned pintle injector to control the injection pressure drop, thus to maintain a stable injection veloc-
ity. In this paper, based on the characteritics of the engine system, the main components models are
established and simulated. At the end, the influence of flow resistance in the pipeline upstream the
engine on the engine performance is analyzed.
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Fig.1 Schematic of the variable~thrust engine
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Fig.2 Propellant pipeline model
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Fig.3 Pintle valve model
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Fig.4 Pressure curve of the combustion chamber
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Fig.5 Pressure curve of oxidizer inlet
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Fig.6 Pressure curve of fuel inlet
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Tab.1 Effect of pressure drop in pre~engine pipe

% W %S Ap=0.003MPa Ap=0.1MPa Ap=0.3MPa
EUAMAOES P 0.17% 6.45% 7WJ%
BEAOEH Pi 0.17% 6.36% 17.4%
MEEESN Pe 0.06% 3.18% 8.53%
SALH B Qo 0.10% 3.23% 8.61%
LSRR . 0.09% 3.15% 8.40%
REH .k 0.007% 0.077% 0.195%
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