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A Study on the Performance Characteristics of Low
Pressure Hydraulic Circuit of Common Rail System
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Abstract: High pressure common rail injection technology has revolutionized the diesel industry. Over the
last decade it has allowed engine builders to run higher injection pressures as much as above 1,300bar in
order to increase engine efficiency, while reducing emissions. This common rail system has low pressure
circuit which is consist of low pressure pump, cascade overflow valve and flow metering unit. The low
pressure pump’s purpose is to feed fuel oil to the high pressure pump. The cascade overflow valve keeps
pressure in front of the metering unit constant and provides lubrication for the high pressure pump. The
metering unit, known as the MPROP or fuel pressure regulator, regulates the maximum flow rate delivers
to the rail. In this paper, we have investigated the performance characteristics of each components and

total low pressure circuit of common rail system.
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Fig. 7 Simulation model of the CRDI low pressure
circuit using AMESim

Table 2 Simulation parameters

Parts Parameter Unit | Value
Number of teeth Z - 10
Gear module m mm 2
Low -
pressure Width of the tooth b mm 12
pump Contact angle ¢ deg 20
Volumetric efficiency 1), - 0.9
Lubrication throttle overlap mm 1.7
Cascade Overflow throttle overlap mm 34
Overflow |Lubrication throttle diameter| mm 0.35
Valve Spring constant N/mm 2.0
Spool diameter mm 6.0
PWM Frequency Hz 185
Gain of solenoid - 12
MPROP Time constant - 9e-5
Maximum underlap mm 2.8
Spool diameter mm 7.0
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