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The Characteristic of Diesel Spray with High Pressure Injection
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In recent years, higher thermal efficiency and better environmental performance of diesel engines are still critically
required. The purpose of this study is to grasp the effect of extremely high injection pressure up to 400 MPa on spray
characteristics and its combustion behavior. Introducing a new high pressure devices with fuel injector makes possible
to analyze the penetration and characteristics of diesel fuel spray at extremely high injection pressure conditions. As a
result, it was confirmed that penetration of diesel fuel spray at 400 MPa was extended as same tendency in regards to
increasing injection pressure, however there was also observed the difference of penetration between experimental
results against calculated value. The analysis determined that experimental formula in consideration with the injection
rate shape behavior of common rail system during the fuel injection event. Hence, it is confirmed that the calculated
value of spray penetration from the experimental formula matches that of the actual measurement result.
Keywords: High-Pressure Injection, Characteristic of Diesel Spray, Experimental Value
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Fig.3 Experimental Set-up of Spray Analysis
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Table.1 Specification of Injector

Specification of Injector Solenoid Drive Type
Nozzle Hole Diameter [mm] ¢0.114
Nozzle Hole Number [ -] 10

Corn Angle [°] 156
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Fig.5 Equipment of Ambient Density Adjusting
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Table2 Test Conditions

Ambient Pressure [MPa] 0.4
Ambient Temperature [K] 293
Injection Pressure [MPa] 100, 250, 400
Injection Volume [mm?/st] 20
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Table3 Photographing Conditions

Frame Rate [fps] 100000
Shutter Speed [ u sec] 0.997
F-number 5.6
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Fig.9 Fuel Spray Penetration Comparison
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Injection Pressurc

[MPa]
Fuel Density py
[m*kg]
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Air Density d 584 | 706 | 827 | 584 | 7.06 7.06
[mkg]

Penetration

o] 30.00

52.47 | 4298 | 36.36 | 47.00 | 42.19 45.35 48.57 40.00

Experimental Constants o
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Table5 Experimental Conditions of C ,,/

Injection Pressure
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Fig.12 Injection Rate of Injection pressure at 250 MPa
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Fig.13 Theoretical Value Considering Pressure Behavior
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