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Numerical Studies for Combustion Processes and Emissions
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Abstract

The effects of exhaust gas recirculation on diesel engine combustion and soot/NOx emissions
are numerically studied. The primary and secondary atomization is modelled using the wave
instability breakup model. Autoignition of a diesel spray is modelled using the Shell ignition
model. Soot formation is Kinetically controlled and soot oxidation is represented by a model
which account for surface chemistry. The NOx formation is based on the extended Zeldovich
NOx model. Effects of injection timing and concentration of 02 and CO2 on the pollutant
formation and the combustion process are discussed in detail.
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Table 1 Engine specification

Cylinder bore x stroke (mm) 93.0X102.0
Connecting rod length (mm) 169.0
Displacement volume (cc) 2800.0
Compression ratio 18.6
Number of nozzle orifice X diameter (mm) 4%0.28

Swirl ratio

1.5 (estimated)

Engine speed (rpm)

1500

Combustion Chamber

Bowl in piston

Injection pressure (MPa) 18.1
Injection duration 15 deg
Start of injection —8.5°CA
Fuel injected (g/cyc) 0.03
Intake air pressure 112 kPa
Intake air temperature 350 K
Wall temperature 450 K

.
L%aY
=

I
ARV MY e .y
LI

2y LAY
3 ARV
™

AVER VAR VIV

Y

Y
%
A L W ¥
T
N/

—
Y
1
Y
7

Fig. 1 Three-dimensional and axisymmetric com-
putational domain
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