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Research of the DI Diesel Spray Characteristics at High Temperature and High

Pressure Ambient - Quantitative Analysis of Fuel Vapor Concentration —
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Quantitative analysis method of fuel vapor concentration was developed in order to clarify mixture formation
process of DI diesel spray. This method corrects fluorescence intensity in consideration of the effect of ambient
pressure and temperature. Using this method, the influence of nozzle hole diameter on mixture formation process

was investigated. As a result, larger nozzle hole diameter delayed vaporization of fuel and formed richer mixture

at the end of injection.
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Calibration result between TMPD
concentration and TMPD fluorescence
(Pa=5MPa, Ta=543K)
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Fig. 3 TMPD fluorescence dependence on ambient
pressure (Crup=0.125mol/m’, Ta=543K)
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Fig. 4 Temporal change in TMPD fluorescence
(Crro=0.125mol/m’, Pa=5MPa)
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ig. 5 TMPD fluorescence dependence on ambient
temperature (C=0.125mol/m’, Pa=5MPa)
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Fig. 6 Flow chart for estimation of vapor
concentration
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Table 1 Nozzle hole specification and condition used

Hole diameter (mm) $0.100 $0.130 $0.155
Hole length (mm) 0.8
Hole number 8
Nozzle cone angle (deg) 155
Nozzle type MS (Sac Vol. 0.9mm?)
Injection pressure (MPa) 80
Injection quantity (mm?®/st) 30
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Fig. 7 Rate of injection profiles (80MPa-30mm’/st)
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Fig. 8 Images of equivalence ratio distribution.
(Injection 80MPa-30mm®/st, Ambient: 5SMPa-

600°C)
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