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Abstract

For the purpose of development of a GDI engine, the in-cylinder phenomena, such as the spray

behaviors, fuel distributions, unburned fuel, and flame characteristics were investigated in a

single cylinder GDI engine. The GDI engine was equipped with a swirl type electronic injector and
SCV(Swirl Control Valve). PLIF(Planar Laser Induced Fluorescence) system with KrF Excimer
laser was used for the measurements of fuel distributions. The effects of the injector specifications,

such as the spray cone angle and the offset angle on the in-cylinder phenomena were investigated.
As a result, it was found that the injected fuel collided with the bottom of the bowl and moved
upward along the exhaust side wall of piston bowl. This fuel vapor played an important role in the

instance of spark ignition. The unburned fuel and flame characteristics were greatly influenced by

the injector specifications.
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Fig. 1 Schematic of the GDI engine.
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Table 1 Engine specifications.
Combustion Chamber Pent-Roof
Bore(mm) X Stroke(mm) 82.0 x 93.5
Valve Configuration DOHC 4 Valve
Swirl Ratio(Port) 3.0
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Table 3 Engine operating conditions.

Items ‘ Values
In:]'ection E_nd Timing T BTDC 65° o
o Spark Timing o BTDC é3°
Intake Manifold
Pressure 80 kPa
7 A/F T 30
Coola;lf Temp. R 85T
Engiﬁe Speed * ( 1800 rpm
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(a) Side View (b) Top View
Fig. 7 Fuel distributions in the GDI engine equipped with 45/15 injector.

(367)

97




98 BN RE ARG, B268 M3 2002

ATDC

.y
=

24
L 1]

60

(a) Unburned fuel (b) Flame
Fig. 8 Unburned fuel and flames in the GDI engine equipped with 45/15 injector.
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(a) Side View (b) Top View
Fig. 9 Fuel distributions in the GDI engine equipped with 48/15 injector.
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(a) Unburned fuel (b) Flame
Fig. 10 Unburned fuel and flames in the GDI engine equipped with 48/15 injector.
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(a) Side View (b) Top View
Fig. 11 Fuel distributions in the GDI engine equipped with 28/18 injector.
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(a) Unburned fuel (b) Flame
Fig. 12 Unburned fuel and flames in the GDI engine equipped with 28/18 injector.
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