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Control technology and simulation for oil-hydraulics
Kazushi SANADA”

This study presents a simulation model of pipeline dynamics as an example of control technology and
simulation for oil-hydraulics. The author proposed the optimized finite element model of pipeline dynamics,
which is finite element approximation of the equation of motion and the continuity equation of uncompressible
fluid flow in a pipe. Grid spacing for the finite element approximation is adjusted in order to improve accuracy
of natural angular frequencies of the model against theoretical values. The optimized finite element model is
represented by a state equation widely used in the field of control engineering. It is easy to implement the
model to commercial simulation software. As an example, control technology and simulation using the
optimized finite element model applied to common-rail injection system is introduced. Usage of the finite
element model improves accuracy of control technology and simulation.
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Fig. 2 Interlacing grid system
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Fig. 4 Transient pressures pPqyt
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Fig. 5 Common-rail fuel injection system

Fig. 6 Simulation model using the optimized finite
element model
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Fig. 7 Simulation results
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