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Abstract

This study was performed to investigate the behavior of vapor phase of fuel mixtures with
different piston bowl shapes(F, B and R-type) in a optically accessible engine. The images of liquid
and vapor phases were captured in the motoring engine using exciplex fluorescence method. Fuel was
injected into atmospheric nitrogen to prevent quenching phenomenon by oxygen. Injection pressure was
5.IMPa. Two dimensional spray fluorescence image of vapor phase was acquired to analyze spray
behaviors and fuel distribution inside of cylinder. Four injection timings were set at BTDC 90°, 80°
70°, and 60°. With a fuel injection timing of BTDC 90°, fuel-rich mixture level in the center region
was highest in a B-type piston. With a fuel injection timing of BTDC 60°, R-type piston was best.
R-type piston shape was suitable under enhanced swirl ratio and late injection condition and B-type
piston shape was right in a weak swirl ratio. It was found that the piston bowl shape affected the

mixture stratification inside of cylinder.
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Injection System

Synchronizer

Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Visualization region and configu-

rations of designed piston shape
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Table 1 Engine specifications

Specification Resource
. 4-stroke,4-valves/cylinder,
Engine type
S.I. Engine
Displacement(cc) 1998
Bore X stroke(mm) 86X 86
Combustion chamber Pentroof
F-type 10:1
Compression ratio B-type 9:1
R-type 9:1

Table 2 Experimental conditions

Swirl ratio 36
Injection pressure (MPa) 51
Injection duration (ms) 2

Engine speed (rpm) 450

Injection timing, SOI
9° , 80° , 70°

(BTDC)
TDC
Injection timing (Start Of Injection)
g BTDC60
2 BTDC70
& BTDC80
< BTDC90
]
)
p=
N
=)
=¥
BDC
180 200 220 240 260 280 300 320 340

CA (degree)

Fig. 3 Relationship between position
piston and crank angles
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Fig. 10 Spray fluorescence images according
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