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Fluid-Structure Interaction Analysis for Pulsation Damping in Fuel Rail
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ABSTRACT

Complex pressure pulsation phenomenon in fuel rails is generated by rapid opening and closing of injectors
and it commonly causes undesirable noise. In this study, fluid-structure interaction analyses based on CFD and
FEM have been conducted to examine the pulsation damping characteristics for different shapes of fuel rails. It is
shown from the present results that the fuel rail with a high aspect ratio rectangular cross section seems to be best
in order to reduce the pressure pulsations. It also agrees well with the previous experimental test by Mizuno, K. et

al.
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2.2.2 Mechanical Coupling on Interface
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Fig 2. Computational road map for FSI analysis.
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Fig. 3 Fuel rail model with 4 injector valves.
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Fig. 4 Various cross sections of fuel rail models (unit:
mm)
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Fig. 5 Computational CFD grid and FEM mesh
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(b) Power Spectrum (Square)
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Fig. 6 Computational results for the model with perfect
square cross section (with FSI)
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Fig. 7 Computational result for the model with perfect
square cross section (Fluid only)
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(a) Displacement (Rectangular)
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Fig. 8 Computational results for the model with
rectangular cross section (40x10)
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Fig. 9 Pulsation damping for different cross section
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