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Analysis for Performance Parameter Sensitivity of Staged Combustor Cycle
Kerosene/Oxygen Rocket Engine

XIE Yu, ZHU Wei, ZHOU Chenchu, LI Chenpei, HU Haifeng
(Xi'an Aerospace Propulsion Institute, Science and Technology on Liquid Rocket Engine Laboratory, Xi'an, 710100)

Abstract: The performance of staged combustion cycle engines is affected by various uncertain factors, where even minor
disturbances may cause the engine's operating conditions to deviate from the designed parameters, compromising system stability. To
investigate the influence of uncertain factors (e.g., manufacturing tolerances, turbine and pump performance) on the performance of
staged combustion cycle engines, 120-ton LOX/kerosene engine is selected as the research object. A combined approach of single-
factor sensitivity screening and Monte Carlo-based multi-factor coupled sensitivity analysis is employed to assess the impact of these
disturbances. The results indicate that volume-related factors (e.g., gas generator and thrust chamber) have negligible effects on engine
system performance. In contrast, turbine efficiency and nozzle diameter exhibit moderate influence. Under multi-factor coupling
conditions, the impact of nozzle diameter on system performance parameters is relatively minor, whereas the turbine stator flow area
significantly affects gas generator chamber pressure. Additionally, turbine efficiency and the pump heads of both fuel and oxidizer
pumps also influence system performance parameters, albeit with distinct patterns. These findings demonstrate that the combined
single-factor/multi-factor sensitivity analysis method provides valuable engineering guidance. Special attention should be paid during
design and manufacturing to critical factors such as turbine stator flow area and turbopump efficiency.
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Fig.1 Sensitivity analysis process based on Monte Carlo
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Fig.2 Schematic diagram of engine system
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Fig.3 Comparison between simulation and experiment
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Fig.4 Single factor sensitivity-of engine
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Fig.5 Frequency distribution of output parameter
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