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A numerical analysis of the delivery pressure wave in a 210-kW/cyl fuel injection pump

for medium-speed diesel engines
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Abstract: This paper presents a numerical analysis of the delivery pressure wave in a 210-kW/cyl fuel injection pump (P.
Corporation, Changwon-si, Korea) for medium-speed diesel engines using Ansys Fluent R15.0. Results obtained from experiment
and from numerical analysis of the fuel delivery pressure wave were compared and found to be similar, thereby confirming the
reliability of the numerical analysis of the delivery pressure wave in the fuel injection pump.
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Figure 3: CFD modeling for fuel injection pump

Figure 4: Forces acting on delivery valve
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Table 1: Experiment and CFD conditions
Method Experiment CFD
Items
Revolution speed (rpm) 370 370
Control rack position (mm) 21 21
Inlet pressure (bar) 3.5 3.5
High pressure pipe (mm) ®5 x 770 ®5 x 770
Fue.l injection valve 320 120
opening pressure (bar)
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Table 2: Mesh and time step size

Items Value
Nodes 6962062
Cell zones 22
Face zones 135
Time step size (sec) 5.652¢-05
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Table 3: Fuel cam angle and delivery pressure at main delivery events

Fuel cam angle and Fuel cam angle (°CA) Delivery pressure (bar)

Events clivery pressure Experiment CFD Experiment CFD

Start of delivery -20.75 -20.75 177.77 190.96

Maximum delivery pressure -17.50 -17.50 610.55 619.22

End of delivery -12.50 - 187.62 206.14
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Table 4: Pressure and velocity inside barrel at main delivery events

Inside barrel Velocity
Pressure (bar)
Events (m/s)
Start of delivery 194.87 25.15
Maximum delivery pressure 617.32 28.13
End of delivery 207.64 30.55
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Figure 10: Pressure contour and velocity vector at end of

delivery
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