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Abstract : This study was performed to investigate the behavior and spatial distribution of fuel mixtures with different
wall angle and diameter of piston cavity in a DI gasoline engine. The spatial distribution of fuel mixtures after
impingement of the spray against a piston cavity is one of the most important, factors for the stratification of fuel
mixture. Thus, it is informative to understand in detail the behavior and spatial distribution of fuel mixtures after
impingement in the cavity. Two dimensional spray fluorescence images of liquid and vapor phase were acquired to
analyze the behavior and distribution of fuel mixtures inside cylinder by exciplex fluorescence method. The exciplex
system of fluorobenzene / DEMA in non-fluorescing base fuel of hexane was employed. Cavity wall angle was defined
as an exterior angle of piston cavity. Wall angles of the piston cavity were set to 30, 60 and 90 degrees, respectively.
The spray impinges on the cavity and diffuses along the cavity wall by its momentum. In the case of 30 degrees, the
rolling-up moved from the impinging location to the round and fuel-rich mixture distributed at periphery of cylinder. In
the case of 60 and 90 degrees, the rolling-up recircurated in the cavity and fuel mixtures concentrated at center region.
High concentrated fuel vapor phase was observed in the cavity with 90 degrees. From present study, it was found that
the desirable cavity wall angle with cavity diameter for stratification in a DI gasoline engine was demonstrated.

Key words : DI gasoline engine(2 % EAl4] 7147 alZ), Piston cavity(3] 2% 7] H]€]), Exciplex fluorescence
method(Exciplex & 34%]), Stratification(*d = 3}), Fuel mixture(d & &38}7])

Nomenclature I : intensity of image
la : average intensity of image
A : fuel area of vapor phase & o Y &
SOI  : start of injection
A :total fuel area of vapor phase
D : cavity diameter, mm
: . L M2
S : cavity wall angle, degree
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Table 1 Engine specification

Specifications Resources
Engine typé 4-stroke, 4valv.e/cylinder,
St engine
Bore x Stroke 86 x 86
Displacement (cc) 1,998
Combustion chamber Pentroof
Compression ratio 7~10
Table 2 Experimental conditions
Injection pressure (MPa) 5.1
Injection duration (ms) 2
Engine speed (rpm) 450
Injection timing, SOI(bTDC) 90°, 60°
Cavity diameter (mm) 30,40
Cavity wall angle (degree) 30, 60, 90

H qu(Slde v1ew)54 73 -8-0]

30mmo|th wir| S FriEem FHZHA(A),
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Effect of Piston Cavity Geometry on Formation and Behavior of Fuel Mixture in a DI Gasoline Engine
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Fig. 3 Cylinder pressure at the test condition
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