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Development of Gasoline Direct Swirl Injector II
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Youngkug Park, Choongwon Lee

ABSTRACT

Generally fuel injection system using solenoid have some problems between control signal and mechanical
movement like as time lag. Main purpose of the present study is to help the design optimization of GDSI for
real engine application. We have adopted two different solenoid driving circuit, namely saturation and pick-
hold type and have investigated experimentally the current, needle force, needle opening duration and injec-
tion quantity. The pick-hold type driving circuit surpassed a saturation type in the response time and pression
control of injection quantity. Accordingly, Using characterization data of operating factors such as time
constant, driving force and so on, can be evaluated and adjusted to obtain an optimum injector performance.
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Fig. 1 Schematic of Gasoline direct swirl injector

Table 1 Specifications of the GDSI

Item Specifications

do 0.9

lo/do 0.7

Dy/D, 3.37

Ly/Ds 0.34

Swirl incident angle 120°
Needle cone angle 140°
Needle lift 1004m
Needle assy. weight 50.133mg

Table 2 Comparison of solenoid specifications

Item GDSI HPSI
Resistance 1.67Q 1.0Q
Turns 252 90
Max. current 8A 14A
Coil Dia. 0.55mm 0.3mm
Outside Dia. 34mm 16.0mm
Inside Dia. 10mm 9.0mm
Length 25mm 6.0mm
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Fig. 3 Schematic diagrams of solenoid test apparatus

Table 3 Specifications of load cell

[tems Specifications
Manufacturer PCB piezotronics
Type Piezoelectric
Model 112A21
Dynamic range 0~19.5N
Max. range 195N
Sensitivity 53mV/N
Linearity T1%FSO
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