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Abstract: High-pressure flows are ubiquitous in many industrial fields. A representative application is fuel injection
using a common-rail control system in diesel engines, where the injection pressure in the injector exceeds 1000 bar. In
high-speed injection, the fluid injected through the nozzle undergoes breakup owing to the interaction with the ambient
gas. The breakup process influences mixture formation, which in turn influences combustion in diesel engines.
Therefore, it is very important to analyze the breakup process of fuel spray. The Reitz and Diwakar model and cascade
atomization and breakup (CAB) model were used in this study as sub-models for the numerical analysis of the breakup
process of fuel spray. This study aims to precisely analyze the breakup process of spray and to investigate the breakup
frequency of the injected fuel. Consequently, it proposes a suitable sub-model for analyzing the breakup process of a
diesel spray by using CFX, a commercial CFD program.
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Table 1 Experimental conditions

Injection nozzle Type : 7 holes nozzle
Hole diameter : 0.12[mm]

Injection fuel Diesel

1 hole fuel injection rate[ g/inj] 0.0033
Injection duration #;,[ps] 500

Injection pressure P;,; [bar] 1,000

Fuel density[kg/m’] 826.6
Surface tension coefficient[N/m] 0.031
Ambient gas Air
Ambient temperature 7,[K] 298

Ambient pressure P,[bar] ~1.013

Table 2 Numerical conditions

Fig. 2 Schematic diagram of a spray taken from
experimental side image

Nozzle f

Fluid area

Input point

Fig. 3 Expanded mesh structure at the input point
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Injection region
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Fig. 4 Schematic diagram of boundary condition for
numerical analysis
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Fig. 10 Occurrence frequency of breakup according to
the type of breakup such as bag and stripping
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