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Abstract :

As the environmental pollution becomes serious global problem, the regulation of emission exhausted from

automobiles is strengthened. Therefore, it is very important to know how to reduce the NOx and PM simultaneously in
diesel engines, which has lot of merits such as high thermal efficiency, low fuel consumption and durability. By this
reason, the new concept called as Homogeneous Charge Compression Ignition(HCCI) engines are spotlighted because
this concept reduced NOx and P.M. simultaneously. However, there is trade off between output and NOx in a HCCl

engine.

In this study, output and emission characteristics for a gasoline direct injection type HCCI engine were investigated to
clarify the effects of intake air temperature, injection time and mixture formation. From these experiments, we found
that the smoke was not produced when the fuel was injected earlier than BTDC 90°. In addition, the output was
increased because of delay of ignition time and NOx emission was decreased because of homogeneous charge of first

injection in case of split injection.
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Table 1 Specifications of test engine

[ Engine type 4 stroke single cyl. T
BorexStroke 95 mm x 95 mm
Displacement volume 673 cc
Compression ratio 19
| IVO/IVC BTDC 20°/ ABDC 44°
| EVO/EVC BBDC 44°/ ATDC 44°

Table 2 Specifications of fuel injection system

Injector type Mitsubishi GDI injector
Injection pressure 5MPa
Spray geometry Hollow cone
Nozzle type Swirl type
Spray angle 60°

\low-pressure
12 pump

Data acquisition “ Y
orogram Oynamometer
Controtler
Pressure
sensor

xhaust Gas analyzer
{NOx.P.M.HC.CO...}

Encoder

Surge
Airttow]  Tank
meter

Dynamometer
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Table 3 Engine test conditions

800 ~ 1800 rpm

Engine speed
AF 74
Intake air temp. 80°C~140 C

single, split(5:5)
BTDC 30°~320°
Gasoline

Injection type

Injection timing
Fuel
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Fig. 2 Comparison of combustion characteristics between
diesel and gasoline fuel
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An Experimental Study on the Characteristics of C ion and Emission in a Gasoline Direct Injection Type HCCI Engine
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Fig. 3 Performance characteristics according to injection
time and intake air temperature
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Fig. 4 Pressure characteristics at maximum power position
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Fig. 5 Smoke characteristics according to injection time and
intake air temperature(1500RPM)
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Fig. 6 Emissions characteristics according to intake air
temperature at maximum power
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