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Abstract : It is important to understand the fuel injection characteristics, particularly the atomization, penetration, and
breakup, for reducing the emissions in Diesel engines because those characteristics are related to the formation of the

emissions. 3-dimensional CFD code can provide a fundamental understanding of those characteristics. In this study,
two different breakup models (the Reitz-Diwakar model and the Kelvin-Helmholts Rayleigh Taylor model) were
validated with the experimental data in a constant volume vessel. Then, the effect of the breakup model on the

characteristics of the engine combustion and emission was studied.
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Table 1 Constants for breakup models

Model Const. Value
) Chp 6
Reitz Cor T
Diwakar Ca 0.5
Csz 20
Bi 18
Bo 0.61
KH-RT
Crr 0.05
C 9
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Fig. 1 Experimental setup
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Table 2 Specifications and operating conditions

Displacement (cc) 497
Bore x Stroke (mm) 83x92
Compression ratio 15.5
Con. rod length (mm) 145.8

Speed (rpm) 1500
EGR (%) 30
Inj. diameter(mm) 0.13
Inj. angle (°) 153
No. of hole 7 holes
Inj. pressure (bar) 750
Inj. mass (mg) 14.4
Inj. timing (bTDC °CA) 5
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Table 3 Comparison of measured and predicted NOx and
soot emissions

Case
Emission

NOx (ppm)
Soot (g)

Experiment | Reitz-diwakar KH-RT
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