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Effects of residual gas on gasoline engine performance and
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Abstract: The sweeping test of EGR(exhaust gas recirculation) rate was conducted in a single cylinder engine to research
the effects of residual gas fraction(RGF) on engine performance and emission. In order to reduce the cost of RGF
measurement and simplify mathematical model, a method by two steady-state sensors was introduced and simplified
mathematical model was deduced. Two steady-state pressure sensors were adopted for the measurement of intake and
exhaust pressure which was used to solve RGF based on the measured valve timing, engine speed, valve lift and flow
coefficient. The test method was verified experimentally on an advanced gasoline engine of passenger car. The results
show that the combined effects of thermal capacity and dilution of residual gas decrease combustion temperature and

velocity, which obviously prolongs the 10%—90% combustion duration and the period from spark timing to 50%
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combustion location. The heating effect of residual gas promotes the fuel atomization and the effect of thermal capacity

lowers combustion temperature and decreases heat loss, which slightly increases indicated thermal efficiency in

high-pressure cycle. With the increase of RGF, the indicated thermal efficiency in high-pressure cycle decreases rapidly

due to combustion deterioration. Moreover, residual gas reduces NOy emission but too much residual gas increases HC

and CO emissions. The test method has good precision and can lower the cost greatly for engineering application

compared with the method by three dynamic pressure sensors.
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Fig.3 Changing rules of in-cylinder combustion temperature
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Fig. 4 Changing rules of 50% combustion location
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Table 3 Main technical parameters of passenger car engine
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