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Design of High Pressure Fuel Pump Control
System for GDI Engine

LIU Guanlin"?*", MIAO Yuanyuan',GONG Jinke'
(1. College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082,China;

2. Mechanical Engineering Academy, Hunan International Economics University, Changsha 410205, China)

Abstract: Aiming at the problems remaining in the gasoline direct injection (GDI) engines such as high
pressure fuel pump noise and low dynamic response in high pressure fuel rail, the driving current in the
pump spill valve is optimized and a control strategy of pump fuel quantity is designed to reduce the work
noise of high pressure oil pump and also to shorten the dynamic response time in high pressure fuel rail.
When the throttle opening increases from 20% to 50% and target fuel rail pressure from 6.5 MPa to 9. 3
MPa, the dynamic response time is only 4 s. Therefore, it is concluded that the method is feasible, and it
provides the reference value for optimization of engine fuel injection control system.
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Fig. 1 Schematic diagram of high pressure oil pump
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Fig. 2 High pressure fuel pump time sequence diagram
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Fig. 6 Current waveform of spill valve in normal mode
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Fig. 7 Current waveform of spill valve in denoise mode
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Fig. 8 Comparison of noise of in two modes
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Fig. 9 Flow chart of control strategy in start-up phase
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Fig. 10  Flow chart of control strategy for pump oil volume
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Fig. 11  Flow chart of target pump oil angle control
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Fig. 12 Test bench and measurement and control system
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Fig. 13 Base MAP of target rail pressure
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Fig. 14 Rail pressure change curve under starting condition
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