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Abstract

High-pressure fuel pipes are an important part of fuel engines. Controlling the pressure change
caused by the high-pressure fuel pipe in and out of the fuel to stabilize the pressure change is an
important means to improve the working efficiency of the fuel engine. This paper studies from the
perspective of high-pressure oil pipe pressure control and analyzes the working process of
high-pressure oil pumps and injectors. This article comprehensively considers constraints such as
pressure and time. This paper establishes differential equations and optimization models among
various factors, and analyzes high-pressure oil pumps, injectors, and reducers. The working
strategy of the pressure valve is designed. Combining the working strategy of the injector and the
injection rate to establish an equation, the value of the injection amount Mout of the injector is
solved. This article assumes that the difference between the pumped and injected fuel volume
during the boost time and the internal fuel increase Mrise is equal, the differential equation is es-
tablished, and finally the valve opening strategy under different pressures is solved.
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Figure 1. Injection rate as a function of time
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Figure 2. Trend of pressure in high pressure pipe
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Figure 3. Structural analysis of needle valve injector
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Figure 4. Needle valve motion curve
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Figure 5. Needle valve motion curve
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