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Abstract :

EGR(exhaust gas recirculation) is an attractive means of improving the fuel economy of spark ignition

engines, as it offers the benefits of charge dilution (lower pumping and cooling losses) while allowing stoichiometric
fuelling to be retained for applications using the three-way catalysts. 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 in Gasoline-Hybrid engine 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 economy, combustion stability, engine performance and exhaust emissions. EGR
tolerance with load variation was found to be more sensitive than with rpm variation. With optimal EGR rates, the fuel
consumption was improved by 5.5% while a combustion stability was guaranteed.
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Nomenclature

BMEP : brake mean effective pressure, MPa

MBT : minimum spark advance for best torque,
degree

COVIMERP : coefficient of variation of indicated mean
effective pressure, %

PMEP : pumping mean effective pressure, MPa

SFC : specific fuel consumption, g/kWh
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Subscripts
IN : intake
ATM : atmosphere
EX : exhaust
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Fuel Bombe
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Engine Control
System
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Y14 Injection Timing
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Ignition Coil
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Valve i vatle E O — DC Dynamometer|
=} Controller

Fig. 2 2liters CVVT enginewith E-EGR system

Table 1 Test engine specifications

Item Specifications
Bore 82 mm
Stroke 93.5mm
Compression ratio 10.1
Idle speed 700 £ 100 rpm
Spark timing BTDC8+5°
Intake Timing BTDC 9°/ ABDC 43°
Exhaust Timing BBDC 50°/ ATDC 10°
Valve overlap 15°

Torque sensor
Tachometer

DC Dynamometer

3-Way Catalyst Converter

Z7bol Ax)slEar, An M2 EGRES =4
F AEZF 7o) 7] vy ZE=o 7t &l
[ Sy e
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Fig. 3 Variation of maximum EGR rate in response to changes
in engine load and speed condition
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A Study on Application of On/Off Type EGR and Optimal EGR Rate for Gasoline-Hybrid Engine
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Fig. 5 Variation of combustion stability with/without EGR rate in response to changes in engine load and speed condition
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Fig. 6 Effect of EGR induced by On/Off EGR valve system
on PMEP differences between without and with EGR
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