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Abstract: To improve the simulation capability of the liquid propulsion system model for compressible flu-
ids, the pipeline models for slightly compressible fluid and compressible fluid have been developed respectively
to investigate the hydraulic transients of feed lines in the present work. With one—dimensional finite volume meth-
od programmed under Modelica on MWorks platform, the models are suitable for a staged combustion cycle en-
gine simulation package. Different from the slightly compressible fluid model, the speed of sound does not appear
explicitly in the governing equations of the compressible fluid model. Instead, an equation of state for real fluid,
SRK EoS, is solved in conjunction with the conservation equations to simulate the compressibility for modeling
the wave propagation. The pressure surges of liquid hydrogen, liquid oxygen and liquid methane in a feed system
have been predicted due to valve closing, and the results show that the utilization of SRK equation of state in com-

pressible fluid model avoids the dependence on fitting the internal energy equation, which reduces the difficulty
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of modeling. And with the compressible model, the simulations of liquid oxygen and liquid methane are more ac-

curate, that the maximum error does not exceed 2%, while the simulating error of liquid hydrogen is about 9%.

The amplitude and frequency of impact pressure at the upstream of valve simulated by the slightly compressible

fluid model are larger, compared to the compressible fluid model. Since density fluctuation calculated by the com-

pressible fluid model is less than 3%, the assumption that transient flow of liquid is slightly compressible would

be acceptable, especially for engineering application.

Key words: Pipeline model; Water hammer; Slightly compressible fluid; Compressible fluid; Finite

volume method
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