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Performance Characteristics of an Electronically Controlled EGR
Valve for Diesel Engines

Young-Wook Chin'* and Jin-Eun Chung'
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Abstract Lately, the modulated EGR system that includes EGR valve and EGR cooler is being installed in
diesel engines for the purpose of the simultaneous reduction of NOx and PM. In this study, we designed and
constructed a test bench for the performance evaluation of the modulated EGR system, and tested an
electronically controlled EGR valve for 2.0 L diesel engines. The performance of the EGR valve was evaluated
in terms of the valve lift behavior, the valve opening/closing response, and the mass flow rate through the
valve. The valve lift with respect to the duty ratio of PWM signal was non-linear, and followed a different
path for valve opening and closing, that is, hysteresis. The valve opening response was concluded satisfactory
falling within the usual standard response time. For the duty ratio of 40 to 60%, the mass flow rate through
the valve was observed to depend on the pressure difference across the valve as well as the duty ratio, while it
solely depended on the pressure difference for the duty ratio above 60%.
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Components Type Specifications
Coriolis Type,
Flow Meter M100 0.050 kels
Surge Tank | Cylinder 100 liter
. 6.1 m’/min,
A | POV Ring 5300 mmAq
Circuit Heater Flange 8 kW, Dia 8”
. Length 135mm,
EGR Cooler Pipe Dia. 53.5 mm
. 0.03 kg/s,
EGR Valve | Electric Max. lift Smm
Pump Centrifugal { 20 L/min, Head 3m
Flow meter | Magnetic 33 L/min
Water
Heater Flange 3 kW
Cooler Tube 1hpx3
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