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Flutter feature and its prevention strategies of the

double pressurization check valves connected in series
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Abstract; In order to solve the gas leakage problem of the check valves applied in the tank of new
generation rockets, structure and working principles of the check valve were analyzed, and the AMESim
model of the double pressurization check valves connected in series was created. Based on this numerical
model, the flutter feature of the spool was studied, and the results indicate that compared with the single
check valve model, the flutter phenomenon will be more severe after two check valves were connected in
series. Besides, if the tube capacity between two check valves was increased, the flutter phenomenon will
be weakened effectively. At last, three flutter prevention strategies were proposed, and contrastive re-
search on the technical feasibility between different prevention strategies was conducted according to the
numerical analysis results and the engineering experience. The study results obtained will be helpful to
improve the reliability of the tank pressurization system in new generation rockets.
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Fig.1 Structure of check valve
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Fig.3 AMESim model of double check valves connected in series
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Fig.8 Spool displacement curve of the single check valve
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Fig.9 Pressure curve of the single check valve
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