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Abstract : EGR(exhaust gas recirculation) is considered as a most effective method to reduce the NOx emissions. But
high EGR tolerance is always pursued not only for its advantages of the pumping loss reduction and fuel economy
benefit in Gasoline-Hybrid engine. However, the occurrence of excessive cyclic variation with high EGR normally
prevents substantial fuel economy improvements from being achieved in practice. Therefore, the optimum EGR rate
should be carefully determined in order to achieve low fuel consumption and low exhaust emission. In this study, 2
liters gasoline engine with E-EGR system was used to investigate the effects of EGR on fuel efficiency, combustion
stability, engine performance and exhaust emissions. With optimal EGR rates, the fuel consumption was improved by
4%. This improvement was achieved while a reduction in NOx emissions of 75% was accomplished. Increase of EGR

gas temperature causes the charge air temperature to affect the knock phenomenon and moreover, the EGR valve lift
changes for the same control signal.
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Nomenclature Subscripts
BMEP : brake mean effective pressure, bar IN : intake
MBT : minimum spark advance for best torque, ATM atmosphere
degree EX : exhaust
SFC : specific fuel consumption, g/lkWh
PMEP : pumping mean effective pressure, bar LM E
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Fig. 1 Schematic diagram of experimental apparatus

Fig. 2 2 liters CVVT engine with E-EGR system

Table 1 Test engine specifications

Item Specifications
Bore 82 mm
Stroke 93.5 mm
Compression ratio 10.1
Idle speed 700 £ 100 rpm
Spark timing BTDC 8 + 5°

Intake timing

BTDC 9°/ ABDC 43°

Exhaust timing

BBDC 50°/ATDC 10°

Valve overlap

15°
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Fig. 5 Effect of EGR rate and ignition timing on fuel consump-

tion at 1200rpm BMEP 0.4 MPa test condition
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