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Abstract: To address the problems of power balance and vibration noise caused by the complex
coupling of the hydraulic drive system and hydrogen pressurization system in the ionic liquid
hydrogen compressor, a multi-system coupling dynamics model of three-stage ionic liquid
compressor was constructed based on SimulationX, and the transient dynamic properties of the
hydraulic drive system and hydrogen pressurization system were investigated. The dynamic
properties of the piston under the action of hydraulic oil and hydrogen in the start-up stage and
stable operation stage were obtained through multi-cycle simulation. The tangential and normal
resultant forces of the crankshaft were calculated to analyze the influence of piston forces at all
levels on the imbalance of the crankshaft. The system was operated under variable operating
conditions, and the non-uniformity of the motor speed was investigated under different inlet

pressures. It is found that frequent changes in valve opening and compressibility of hydraulic oil
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caused fluctuations in the speed of the compression piston, a sudden change in the resultant

external force occurred at the upper and lower dead centers of the piston, and the balance of the

crankshaft could be effectively improved by reducing the secondary piston force. As the inlet

pressure decreased from 30 bar to 15 bar, the non-uniform coefficient of the motor speed was less

than 1% under various operating conditions, the change in inlet pressure caused instability in the

operation of the system. thus affecting the energy consumption of the system. The study results

can provide a reference for the design optimization of ionic liquid hydrogen compressors.

Keywords: hydrogen compressor; hydrogen pressurization system; hydraulic drive system;

multi-system coupling; transient dynamic properties
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Fig. 1 Structure of ionic liquid hydrogen compressor
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Fig. 2 Three-stage ionic liquid hydrogen compressor system

zkxb. xjtu. edu. cn




204 W% o i

PN

%559 %

5T SimulationX 8 F, X R F RGEHHEE

TR D AL R G 3 ) 205 BB AL, 5

PR 9K Bl - R i A8 B RGBS 3 ) F e

i, R LAHM T B FBRAR SRS CH TAE
1 BFREKAAESIG TR

Table 1 Operating parameters of the ionic liquid hydrogen

compressor
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Fig. 3 Dynamics subsystem model and input signals
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Fig. 4 Transmission subsystem model
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of a triplex hydraulic pump
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