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Research of water hammer and its suppression methods
for spacecraft propulsion system
YAN Zheng, PENG Xiao-hui, CHENG Yu-qiang, WU Jian-jun
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Abstract: In order to investigate the water hammer dynamics of spacecraft propulsion

system during the priming and shutdown processes, dynamic simulation of a certain unified

propulsion system (UPS) was conducted firstly based on UPS simulator modeled previously.

Then the water hammer suppression effect of orifice and bent pipe on the propellant supply

pipeline was analyzed thoroughly. Results show that water hammer phenomena occur obvi-

ously in almost the whole propulsion system during the priming and shutdown processes.

However, the frequency and the peak pressure of water hammer during the priming process

are both lower than that of the shutdown process, especially the peak pressure. The results

also show that both the orifice and the bent pipe can suppress the oscillation of pressure and

flow rate significantly during the priming processes, but only orifice with small diameter can

suppress the water hammer effectively during the shutdown process. Moreover, in contrast

to their weak suppression of water hammer during the shutdown process, bent pipe can sup-

press the oscillation of flow rate especially effective in the priming process.
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Fig. 1 Sketch of unified propulsion system simulator
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Fig. 2 Water hammer of main engine in the priming process
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Fig. 3 Water hammer of main engine in the shutdown process
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