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Abstract

This paper present the diesel fuel spray evolution and atomization performance in a multi-hole nozzle in terms of injection
rate, spray evolutions, and mean diameter and velocity of droplets in a compression ignition engine. In order to study the effect
of split injection on the diesel fuel spray and atomization characteristic in a multi-hole nozzle, the test nozzle that has two-row
small orifice with 0.2 mm interval was used. The time based fuel injection rate characteristics was analyzed from the pressure vari-
ation generated in a measuring tube. The spray characteristics of a multi-hole nozzle were visualized and measured by spray visu-
alization system and phase Doppler particle analyzer (PDPA) system. It was revealed that the total injected fuel quantities of split
injection are smaller than those of single injection condition. In case of injection rate characteristics, the split injection is a little
lower than single injection and the peak value of second injection rate is lower than single injection. The spray velocity of split
injection is also lower because of short energizing duration and small injection mass. It can not observe the improvement of drop-
let atomization due to the split injection, however, it enhances the droplet distributions at the early stage of fuel injection.
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Fig. 1 Test multi-hole nozzle and measuring points

Table 1. Specifications of test nozzle

Nozzle type Multi-hole
Hole diameter (mm) 0.1
Hole number 6x2
Hole layout (°, deg) 130 (Parallel)
Hydraulic flow (cm®/s) 13.5
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Fig. 2 Schematics of spray visualization and droplet mea-
suring system
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Table 2. Experimental conditions
Injection pressure (MPa) 100
Injection Ambient pressure (MPa) 2
rate and Ambient temperature (K) 297
visualization
Energizing duration (ms) 03_83
Injection pressure (MPa) 100
Droplet Ambient pressure (MPa) 0.1
measuring ~ . 0.6
Energizing duration (ms) 03-03
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Fig. 3 Injection quantities of single and split injection
injected through multi-hole nozzle
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Fig. 5 Comparison of spray evolution process according to
the elapsed time after start of injection (Piy=100
MPa, Pump=2 MPa)
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Fig. 7 Axial mean spray velocity distribution in a axial dis-
tance from the nozzle (Piyj=100 MPa, Pamp=0.1 MPa)
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Fig. 8 Overall mean velocity according to the elapsed time
after start of injection (Piy; =100 MPa, Py, =0.1 MPa)
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