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Abstract : This study was performed to figure out spray behavior and fuel atomization characteristics of a piezo-driven
injector and a solenoid-driven injector in the common-rail injection system under the same design parameters and test
conditions. The process of spray injection was visualized by using the spray visualization system composed of a
Nd:YAG laser and an ICCD camera. The atomization characteristics were investigated in tefms of axial mean velocity,
Sauter mean diameter(SMD) and droplet distributions obtained from a phase Doppler particle analyzer system.

Compared with solenoid-driven injector, the piezo-driven injector has short injection delay and reaches quickly to the
maximum injection value. Spray tip penetration shows some difference, however, spray angle of piezo-driven injector
is wider than that of solenoid-driven injector. Sauter mean diameter of piezo-driven type injector is smaller than that of

solenoid-driven type.

Key words : Piezo-driven injector(3f] ol & T-%5-2] <14 ¥]), Solenoid-driven injector(& @l o] = 524 Q1A H),
Common-rail injection system(ZH #H| Y A} A] 25, [njection rate(F-A-E), Spray tip penetration(EF At =g
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Fig. 2 Schematic diagram of fuel rate of injection meter
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Table 1 Specifications of experimental injector

Nozzle | Nozzle | Number of |Hole diameter | Sac volume
driven type| type holes (mm) (mm®)
Piezo | Mini-sac 5 0.168 0.24138
Solenoid | Mini-sac 5 0.168 0.24138
22 A3 u

Al o) Aolol uhe BT 1A sho} BALE
o] 242 95 BAFLE S 60MPa, 80MPa, [00MPa

L 1 A LWl A ) 7124H0.1MPa)
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Table 2 Experimental conditions

Injection system Common- rail

Piezo-driven type

Solenoid-driven type

60MPa, 80MPa, 100MPa

0.1MPa, IMPa, 3MPa,

0.3ms, 0.4ms, 0.5ms, 0.6ms, 0.7ms

Injector type

Injection pressure (Pis)

Ambient pressure (Pumb)

Injection duration (Tp)
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