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The feasibility study of replacing conventional HP- / LP-EGR
with Internal EGR / LP-EGR strategy

Jaeheun Kim" - Choongsik Bae™”

D Department of Mechanical Engineering, Korea Advanced Institute of Science and Technology,
291 Daehak-ro, Yuseong-gu, Daejeon 34141, Korea

Abstract : The late intake valve closing (LIVC) strategy was implemented in a single-cylinder research diesel engine to
improve the emission characteristics. The retardation of intake valve closing (IVC) timing brought advantages in improving the
conventional trade-off relation between NOx and smoke emission. The LIVC tended to deteriorate the fuel economy due to the
reduced effective compression ratio. Therefore, the intake boosting was applied. However, the increase of intake boost pressure
yielded the increase of backpressure due to the requirement of high-pressure loop exhaust gas recirculation (HP-EGR). The
pumping mean effective pressure (PMEP) increased as the intake boost pressure increased, because the increase rate of
backpressure was higher than the increase rate of intake boost pressure when maintaining the intake O2 concentration constant.
An alternative configuration composed of internal EGR and low-pressure loop EGR (LP-EGR) was evaluated to examine its
feasibility of replacing the conventional HP- / LP-EGR configuration. The potential advantage of eliminating the HP-EGR was
that, the exhaust pressure was no longer required to be higher than the intake pressure to drive the EGR from exhaust to intake
manifold. In such way, the negative portion of PMEP was reduced. In addition, the limit of intake boost pressure was no longer
restricted by the concern of increasing PMEP. Despite the hot internal EGR gas, the NOx was able to be maintained at an equal
level to that with conventional HP- / LP-EGR configuration. Lower O2 concentration trapped inside the cylinder effectively
decreased the NOx formation with internal EGR / LP-EGR combination. Further extending the degree of IVC retardation with
increased boost pressure above 0.3 MPa showed an effective improvement of trade-off relation between NOx and smoke
emission at an engine load of around 1.1 MPa indicated mean effective pressure (IMEP), when compared with the case of
conventional HP- / LP-EGR condition. The IMEP was able to be maintained at an equal level, as far as the IVC retardation and
the boost pressure were matched to target an equal effective compression ratio.
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Nomenclature HP-: High-pressure loop
IMEP: Indicated mean effective pressure
EGR: Exhaust gas recirculation LP-; Low-pressure loop
NOx: Nitrogen oxides
* WE A AW, E-mail: type e-mail address. PMEP: Pumping mean effective pressure
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