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Effects of Pilot Injectors on Combustion Characteristic and Exhaust Emissions
of Diesel-CNG Dual Fuel Combustion Engine
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Abstract : The objective of this study is to investigate the effects of pilot injectors on the engine performance,
combustion characteristics, and exhaust emissions of diesel-compressed natural gas (CNG) dual fuel combustion engine.
Two type of injectors, a piezo type injector and solenoid type injector, are used for pilot injection in this study. Pilot
injection is performed with the pressures of 80, 100, 120, and 140 MPa at the pilot injection timing of BTDC 17 CAD.
Engine test is performed at the engine speed of 1500 rpm and at the pilot injection timing of BTDC 17 CAD. CNG as
the main fuel is injected at BTDC 140 CAD, BTDC 80 CAD, BTDC 20 CAD, and ATDC 40 CAD with a interval of 60
CAD. The results shows that the ignition timing is advanced with a piezo injector than with a solenoid injector.
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Table 1 Specification of pilot fuel injector Injection Injection duration (45)
Description Item Pressure Solenoid Injector | Piezo Injector
80 Mpa 390 350
Actuator type Solenoid Piezo 100 Mpa 360 330
Number of injection hole 8 8 120 Mpa 330 330
Spray angle( * ) 153 156 140 Mpa 320 260
Max. Pressure (bar) 1600 1800
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