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Abstract :

This study was performed to investigate the behavior of liquid and vapor phase of fuel mixtures with

different piston cavity diameters in a optically accessible engine. The conventional engine was modified as Central
Injected DI gasoline engine with swirl motion. Two dimensional spray fluorescence images of liquid and vapor phase
were acquired to analyze spray behavior and fuel distribution inside of cylinder using exciplex fluorescence method.
Piston cavity geometries were set by Type S, M and L. The results obtained are as follows. In the spray formation after
SOL, the cone angle and width of the spray were decreased at late injection timing. With a fuel injection timing of
BTDC 180°, fuel was not greatly affected in a piston cavity but generally distributed as homogeneous mixture in the
cylinder. With a fuel injection timings of BTDC 90° and 60°, fuel mixture was widely distributed in near the cavity
center. As a injection timing was late in the compression stroke, residual width of fuel mixture was narrow in proportion

to piston cavity.

Key words :

gasoline engine(2] 22} 7}&€ %), Swirl flow(4 3]

Nomenclature

: fuel area of vapor phase
: intensity of image

: distance from nozzle tip
: bore distance (mm)

: cavity distance (mm)
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Optically accessible engine(7} 4|3} %

), Exciplex fluorescence method(Exciplex 3333), DI
%4, Homogeneous mixture(7F U & 3})
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Fig. 1 Schematic diagram of experimental setup
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Table 1 Engine specifications

Specification Resource
Engine type 4—stroke,4-valv?s/cylinderS,I.
Engine
Displacement(cc) 1998
BorexStroke(mm) 86x86
Combustion chamber Pentroof
Type S 9.0:1
Compression ratio Type M 8.7:1
Typel | 8.3:1
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Table 2 Experimental conditions

Injection pressure (MPa) 5.1
Injection duration {ms) 2

l Engine speed (rpm) 450

| Injection timing, SOI (bTDC) 60°, 90°, 180°

iector  Intake vaive

(b) Bottom view

Fig. 2 Visualization region
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Fig. 3 Relationship between position of piston and injection
timing
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Fig. 4 Spray fluorescence images of liquid phase(side and
bottom view, 1.4ms after SOI)
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Fig. 5 Spray fluorescence images of vapor phase during the late

compression(SOI :bTDC 180°, side and bottom view)
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Fig. 9 Spray fluorescence images of vapor phase during the
late compression(SOI :bTDC 60°, side and bottom
view)
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Fig. 10 Fluorescence intensity ratio profile according to
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