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Abstract

Residual gas acts as a diluent which results in reducing the in-cylinder temperature as well as the flame speed,
significantly affecting fuel economy, NOx emissions and combustion stability. Therefore it is important to determine the
residual gas fraction as a function of the engine operating parameters accurately. However, the determination of the
residual gas fraction is very sophisticated due to the unsteady state of induction and exhaust process. There has been
little work toward the development of a generally applicable model for quantitative predictions of residual gas fraction.

In this paper, a simple model for calculating the residual gas fraction in SI engines was formulated. The effects of
engine operating parameters on the residual gas were also investigated. The amount of fresh air was evaluated through
AFR and fuel consumption. After this, from the intake temperature and pressure, the amount of total cylinder-charging
gas was estimated. The residual fraction was derived by comparing the total charging and fresh air. This results coincide

with measured value very well.
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RGF : Residual Gas Fraction(%)
MAP: Manifold Absolute Pressure(kPa)
m, :Actual Intake Air Mass Flow Rate(g/s)

m,. :Total Intake Air Mass Flow Rate(g/s)
bsfc : Brake Specific Fuel Consumption(g/kW - h)
A/F : Air to Fuel Ratio
P, :Brake Power(kW)
£ :Intake Air Density(kg/m’)
T :Intake Air Temperature(K)
V4 :Displaced Volume(m’)
N  : Engine Speed(rpm)
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Fig.1 Schematic diagram of intake system, cylinder,
and flow pattern :
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Fig. 2 Intake manifold and cylinder pressure as a
function of crank angle at 1800rpm, 2.0bar
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Table I Specification of test Engine

Engine Type In-line 4cyl, 16valve
Displaced Volume(cc) 1975
Bore(mm) 82
Stroke(mm) 93.5
Compression Ratio 10.3
Valve Timing 8/40, 50/10
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Fig. 3 Effect of external EGR on NOx, MAP, and RGF
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Table 2 Predictions of EGR ratio(%)
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