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Abstract : A new stratified charge combustion system has been introduced and developed for GDI engines. Before this
new GDI system, the stratified mixture was formed by a high pressure swirl injector. But, the special feature of new
system is employed of a thin fan-shaped fuel spray formed by a slit type nozzle. Also, this system has been adopted a
shell-shaped piston cavity. We made high pressure gasoline injection system and investigated the fan-shaped spray
characteristics such as spray tip penetration, spray angle, SMD and velocities of droplets using PDPA(Phase Doppler
Particle Analyzer) system and spray visualization system to obtain the concept of the new design and the fundamental

data for the next generation GDI system. The experiment was performed at the injection pressures of 5 and 9MPa under
the atmospheric condition.

Key words : Stratified charge(Ad ZF7]), GDI(7}&d x& FA}), Fan-shaped fuel spray(sd S8 &), Slit
nozzle injector(£ 8l =% 2-A}7]), PDPA(HAF =& A} B497])

Nomenclature LAME
D :distance (mm) AA 7HEY AEake] A dedd D oA
T  :time after injection (ms) A okol] Ut Awjgdel oist =2 o 2 GDI szl o]
P :pressure of injection (MPa) 5= 2o GDI QiR 9] A& Fo] &7 ATt
Q  :quantity of fuel (mg/stroke) 7)1EGDI AR 9] EHL2 FFYUFH EFEF FAA
7l mq A8 BAISE @4 EGA AFRE
Subscripts £ g Aoz dzle] FRES A= FEFE
- 5o, a5 ARs YeliE 7Y £ RER
I = Injection 13) ] _

o =g o)) & Q BlToyota)ol| 4] A =3k D-4

xo :radial distance x =0 N B}
Axle] HF3 Az Azde] EASLS AP
SEG HaE, A8 BAP) e, dejd 2
- Eol ~¢9 FEE WEE 71 F7] AagollaL
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Fig. 2 Schematic diagram of the experimental setup
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Fig. 3 Measuring positions for PDPA

Table 1 Summary

of test grid

Nozzle Tip(Dz) Measurement Points

Axial Distance from Radial Distance (Dx)

step

40 mm

70 mm

1.25

90 mm

2.1

110 mm

3

4.2

'Y
k=3

o
a*

a2 NN e
o © @& ©

Dynamic Q (mg/stroke)

o o
i

2 3 4
Injection duration (ms)

Fig. 4 Fuel flowrate of injectors
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Fig. 6 Spray tip penetration
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