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Effects of Spray Breakup Model Variables on Spray
and Combustion Characteristics
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Abstract

This paper describes the effects of spray breakup model constants on spray and combustion characteristics in single cyl-
inder compression engine. KIVA-3V code coupled with a CHEMKIN chemistry solver was used for numerical analysis. In
this study, spray simulations and combustion simulations are studied simultaneously. Spray simulation was conducted in con-
stant volume to reduce the effects of air-flow as swirl or tumble. The model validation was conducted and there are little
difference between experiments and simulation, this differences were reasonable. In spray simulation, the effects of model
constants on spray tip penetration, spray patter and SMD were studied. Furthermore, the analysis of effects of breakup vari-
ables on combustion and emissions characteristics was conducted. The results show the KH-RT breakup model constants
affects spray and combustion characteristics strongly. Increasing KH model variable (B1) and RT model constants (Cr, Crr)
induced slower breakup time.
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Table 1 Constants for KH-RT breakup model
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Case #
1 2 3 4 5
Bi (KH) | 10 40 70 40 40
C:(RT) | 0.1 0.1 0.1 0.02 | 05
Crr (RT) 1 1 1 0.2 5
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Table 2 Operating conditions for spray and engine simulation

Injection pressure [MPa] 80
Ambient pressure [MPa] 1
Spray simulation
Fuel quantity [mg] 30
# of nozzle holes 8
Engine speed [RPM] 2000
EGR rate [%] 322
Injection pressure [MPa] 69
Engine simulation
Pilot 1 Pilot 2 Main
SOI [aTDC deg.]
-27.11 -15.12 23
Fuel quantity [mg] 1.1 1.2 6.2
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Fig. 1 Sector computational mesh for numerical analysis on spray and engine combustion
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Fig. 5 Comparisons of in-cylinder pressure and heat release
rate according to breakup model constants
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