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Study on Performance of an Fuel Pressure Regulator under Failure
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Abstract To cope with exhaust gas regulation, Diesel engine applied to electronic control system. As it accurately
regulated the injected fuel mass and the fuel efficiency and the output are increased but the noise and the vibration
are decreased. In order to keep the performance of Electronic Diesel Control System, it is important to accurately
control the fuel pressure. However, when the regulator of fuel pressure is not controlled properly, the failure
phenomenons(starting failure, staring delay, accelerated failure, engine mismatch et al.) occur because the fuel pressure
is not stabilize. In this study, effects on a fuel pressure, engine rotating speed according to the control rate of
fuel-pressure regulator are investigated in order to analyzed the performance variation with failure of fuel-pressure
regulator. As a result, when the control rate of a fuel-pressure regulator is 4%~6% lower than that of standard
condition, the variation of engine's rpm and return fuel flow is increased, and the abnormal condition was occurred.
Besides, it is possible to diagnose the failures on fuel-pressure regulator under these conditions.

Key words : Common rail diesel engine, Fuel pressure regulator, Fuel pressure regulator controller
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[Fig. 1] Flow chart of fuel system
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[Table 1] Specification of fuel pressure regulator

Item Specification

1350(bar) (Return spring pressure

Common rail pressure . .
br +Current intensity)

Control method PWM : Duty control
Idle Duty 18~20%
(750 rpm) | Pressure 260~ 280(bar)
Signal input Fuel pressure sensor
Power off 100(bar): Spring pressure

[Table 2] Specification of fuel pressure regulator controller

Item Specification

Pressure control 0 - 1350 bar

Injection time 180-2000 uS
Injection times 10-999 3]

[Table 3] Specification of diesel engine with electric control

Item Specification
Model D-2.0 CRDI(D4EA)
Displacement (cc) 1,991
Number of cylinder 4
Cam shaft type SOHC (4 Valve)
Compression ratio 17701
Maximum power (ps/rpm) 112/4,000
Nozzle pressure modification 1,350 bar
Fuel pressure control system Outlet control
Idle (rpm) 750£40

[Table 4] Specification of flow meter

Item Specification
Model FTT-S-s 8A
Max 2500 [md/min]
MFG Auto flow
Maximum power (ps/rpm) 112/4,000
Accuracy +0.5% of Full Scale
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[Table 5] Test conditions and results

Parameters conditions
Set engine speed (rpm) 780 1000 1500
Fuel pressure (bar) #2755 300+10 360+10
Mass ﬂow(;zzt/e mg)rf)retum fuel 4193 260+1 10041
Fuel pressure regulator N0 o o
standard duty cycle (%) 0% 2% A%

*[dle condition
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