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A Basic Experimental Study on Potential Operating Range in

Gasoline Direct-Injection Compression Ignition (GDICI) Engine

Junepyo Cha”, Sungjun Yoon", Seokhwon Lee", Sungwook Park
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ABSTRACT

The present work is an experimental investigation on potential operating range using
directly injected gasoline fuel in a single-cylinder compression ignition (CI) engine. The
objectives of present study were to apply auto-ignited combustion to gasoline fuel and
to evaluate potential operating range. In order to auto-ignite gasoline fuel in CI engine,
the fuel direct-injection system and the intake air system were modified that a flow rate
and temperature of intake air were regulated. The heat-release rate (HHRR), net indicated
mean effective pressure (IMEP), start of combustion (SOC), and combustion duration
were derived from in-cylinder pressure data in a test engine, which has 373.33cc
displacement volume and 17.8 compression ratio. The exhaust emission characteristics
were obtained emission gas analyzer and smoke meter on the exhaust line system.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Specifications of the test engine

Description Specification
Single cylinder
Type DI engine
BorexStroke (mm) 75%84.5
Displacement volume (cc) 373.3
Compression ratio 17.8
Valve type DOHC 4
Open BTDC 8°
Intake valve
Close ABDC 52°
Open BBDC 8°
Exhaust valve 5
Close ATDC 38

Fuel injection system Bosch common-rail

Number of injection hole 6
Nozzle hole diameter (mm) | 0.128
Spray angle (°) 156
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Table 2 Operating conditions
Item Condition

Engine speed (rev./min) 1200
Intake temperature (K) 323 £ 1
Mass flow rate of intake air (kg/h) | 12.3

Equivalence ratio 0.5 ~ 0.7
Injection mass (mg/cyc.) 12, 14, 16
Injection pressure (MPa) 70, 100

Injection timing (deg. CA aTDC) -110 ~ -32

Test fuel Gasoline
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Fig. 2 Effects of the injection pressure and
timing on the combustion characteristics
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