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Abstract: In order to improve the control accuracy and performance quality of fuel pump
regulators for an aero engine, a simulation model and an experimental bench of the metering
valve were built based on AMESim, and the linear relationship between the engine outlet flow
and the valve’ s opening degree was analyzed. It was found that the engine outlet flow changes
linearly with valve opening, but both the inlet and outlet pressures change slowly initially and
then increase greatly when the valve’s opening reaches 60%. Meanwhile, the pressure difference
of the inlet and outlet is almost at 0.5 MPa. The simulation results agree well with the
experimental results, and the differences of the steady and dynamic states are below 5% and
10%, respectively. Furthermore, the effects of the system’s rotating speed and outlet load on the
metering valve performance were also studied, and it was found that the system’s rotating speed
plays a large role on the metering valve performance as there can be some pressure overshoot and
hydraulic impact when it changes, whereas the outlet load plays a small role on the metering
valve performance as there is no pressure overshoot but there is a little lagging.

Key words: aero engine; fuel pump regulator; metering valve; steady characteristics; dynamic
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Table 1 Parameters of the metering valve
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Fig. 5 Simulation model diagram of the fuel pump regulator system
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Fig. 6 Schematic diagram of the fuel pump regulator

test bench piping connections
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Table 2 Relationship between engine outlet flow and
metering valve opening ratio
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ence of the metering valve vs. its opening ratio
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