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Abstract

), Exciplex Fluorescence Method(<)
Mixture Formation Process(-Z%713/d #4)

The characteristics of combustion process in an internal combustion engine are affected by the mixing
process between injected fuel and ambient gas. Therefore, it is necessary to understand the mixture formation
process of diesel spray. In this study, the spray structure was visualized by the exciplex fluorescence method,
which can provide the simultaneous 2-D images of vapor and liquid phase in inner spray. For accurate

investigation, the

liquid-phase

images were

recorded with a 35mm still

camera and CCD camera.

Consequentially, it could be confirmed that the high-concentration vapor phase is formed in the region of
spray tip and the edge of the liquid phase where droplets exist in the evaporating diesel spray, and the
formed vapor is spread by diffusion. Also, the distribution of vapor is determined by the motion of droplets
that exist in the edge of the liquid phase and the spray-tip region.
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Table 1 Fuel properties

n-Tridecane | Naphthalene| TMPD
(CisHa) | (CwHy) | (CroHigNz)

. Mass fraction [%%] 90.0 9.0 1.0
Boiling point To [K] 509 491 533
Density(293K)  p [kg/m’] 756

Viscosity(293K) u [N-s/m’) | 1.88 x 10°
o [N/m] [26.13 x 10°

Surface tension

|

Critical pressure pg [MPa] | 1.72 3.97 332
Critical temperature T, [K] 677 748 741
Critical density per [kg;'ms] 240 314
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Fig. 1 Schematic diagram of experimental apparatus
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Table 2 Experimental conditions

Type : Hole nozzle DLL-p
Injection -
Diameter of the hole d, [mm] 0.2
nozzle
Length of the hole L, [nm] 1.0
Ambient gas N2 gas
Ambient temperature T, [K] 700
Ambient pressure P, [MPa] 2.55
Ambient density pa [kg/m’] 12.3
Injection pressure pinj [MPa] 22, 42, 72, 112
Injection quantity Qinj [Mg] 12.0
Injection duration  ti, [ms] | 2.82, 1.98, 1.54, 1.20
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Fig. 3 Fluorescence spectra of vapor and liquid phases

and transmittance of filters and mirror
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Fig.7 Spray images taken by exciplex fluorescence method at the downstream region
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