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Prediction of Emissions and Knocking in a Homogeneous GDI

Engine by Quasidimensional model
Jaeseo Lee”, Kang Y. Huh™

ABSTRACT

A quasidimensional model is developed with the surrogate mechanism of isooctane and
n-heptane to predict knock and emissions of a homogeneous GDI engine. It is composed
of unburned and burned zone with the latter divided into multiple zones of equal mass
to resolve temperature stratification. Validation is performed against measured pressure
traces, NOx and CO emissions at different load and rpm conditions. Comparison is made
between the empirical knock model and predictions by the chemistry model in this work.
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Homogeneous gasoline direct injection(GDI) engine, Quasidimensional
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Table 1 Sub-models Engine specification and
operating conditions

Displacement volume 590 cm’
Bore 88 mm
Stroke 97 mm
Engine speed (RPM)| BMEP (kPa) [0}
4000 200 1.0
4000 600 1.0
4000 1000 11
2000 600 1.0
3000 600 1.0
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Fig. 3 Measured and calculated NOx
concentrations at different (a) loads and (b) rpms
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Fig. 4 Measured and calculated CO
concentrations at different (a) loads and (b) rpms
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Fig. 2 Measured and calculated pressures trace at different (a) loads and (b) rpm
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Fig. 5 Variation of ¢, ij and heat release rate

(HRR) in the unburned zone at 4000 rpm, BMEP
1000kPa (a) spark timing +6°, (b)spark timing —6°
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