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Abstract

The goals of this study are to apply exciplex method to the visualization of the fuel spray of
a diesel engine and to investigate the liquid phase of fuel spray that injected at the various tips
of a fuel injector. This study provides the informations for the improvement of the diesel injection
system and the structures of diesel spary with the boiling of fuel droplets in combustion chamber
by the exciplex method. Hexane was used as fuel for approximation to injection condition of the
engine. And naphthalene and TMDP were added to the fuel for the visualization by exciplex
method. Experimental injectors were 4hole, 8hole, and lhole impinging injectors. In the injection
condition of actual engine the exciplex was sufficient to catch the liquid phase signal. The spray
penetration of impinging injector was small than that of actual 4 and 8hole injector but atormiza-
tion was better. The upper bound of impinging injector was detemined by the geometry of a
cylinder head and the lower bound was detemined by spray angle. On impinging injector the
atomization was better at the edge of disk than at center of disk and also the mixing with
enviromental gas was better.
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@ Inline lubricator
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® Check valve

@ Filter

® Reservoir tank

® Heater

@ Injection rig & Chamber
Condenser

@ Chacoal filter

@ Turbine flow meter

Fig. 1 The diesel injection facility
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Table 1 The conditions of the experiment

909% Hexane

Composition 9% Naphthalene
FUEL 19% TMDP

Pressure 2.068 MPa

Flowrate 2.7 ml/sec

Fluid Nitrogen
GAS

Flowrate 340  13/min

Injector cam cycle 600 RPM

Max. chamber pressure 2.068 MPa

OPERATING
Min. chamber pressure 1.724 MPa
Chamber Temperature 150 <

EFAe mroley EYL absir] 9sle] Kistler o] &3}7] 93 APxA-L Table 13 7
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Fig. 11 Images of the two injectors fuel spray by the naphthalene/TMDP exciplex system
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Fig. 14 Formation process of the disk spray by impinging injector(h/d=15)
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