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Fuel Distribution Characteristics in a Swirl Type
GDI Engine
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Abstract: For the purpose of helping development of a GDI(Gasoline Direct Injection)

engine,

the spray behaviors and fuel distributions were investigated in a single cylinder

GDI engine. The experimental engine is a swirl type GDI engine with a SCV(Swirl Control
Valve). PLIF(Planar Laser Induced Fluorescence) system with KrF Excimer laser was used
for the measurement of the fuel distributions. The effects of SCV opening angle and the
injector specifications, such as the spray cone angle and the offset angle on the fuel

distributions characteristics were investigated. As a result,

it was found that the SCV

opening angle had a great effect on the fuel distributions in the late stage of compression
process by changing flow fields in the combustion chamber.
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Fig.1 Layout of the GDI engine

Table 1 Engine specifications

Combustion Chamber Pent-Roof

Bore x Stroke[mm] 82.0 x 935

Valve Configuration | DOHC 4 Valve
Swirl Ratio(Port) 30
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Table 2 Specifications of injectors

L Spray Cone
Abbreviation Offset Angle
Angle
45/15 45 15
45/22 45 22

Table 3 Engine operating conditions

Parameters Values
Injection End Timing BTDC 65°
Spark Timing BTDC 23°
| e
A/F 30
Coolant Temp. 8T
Engine Speed 1800rpm
Exhaust Side

Intake Side

Fig.2 The shape of piston bowl
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Fig.3 Fuel distributions in the GDI engine at the conditions of 45/15 injector and SCV 20,
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Fig.4 Fuel distributions in the GDI engine at the conditions of 45/15 injector and SCV 20.
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Fig6 Fuel distributions in the GDI engine at the conditions of 45/22 injector and SCV 20.
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