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Effect of Premixing Condition on the Combustion and Emission
Characteristics of HCCI Diesel Engine

Myung Yoon Kim™, Seok Jun Hwang™™, Dae Sik Kim™, Ki Hyung Lee", Chang Sik Lee

ABSTRACT

The purpose of this work is to investigate the effect of premixing condition on the
combustion and exhaust emission characteristics in a HCCI diesel engine. To form
homogeneous charge before intake manifold, the premixed fuel is injected into premixed
tank by GDI injection system and the premixed fuel is ignited by direct injected diesel
fuel. But in the case of high intake air temperature, premixed fuel is auto-ignited before
diesel combustion and soot emission is increased. In the case of light load condition, the
BSFC is improved by intake air heating because increased air temperature promoted the
combustion of premixed mixture. NOx and smoke concentration of exhaust emissions are
reduced compared to conventional diesel engine. The combustion characteristics of the
HCCI diesel engine such as combustion pressure, rate of heat release, and exhaust
emission characteristics are discussed.

Key Words : HCCI, Combustion characteristics, Emission characteristics, NOx, Soot,
Rate of heat release
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Table 1 Specifications of test engine

Engine type 4cycle diesel engine
Combustion .
T
chamber shape oroidal
Number of injector 4
hole
Displacement 673t
volume
Bore X Stroke 95 X 95 mm
Compression ratio 18:1
Number of cylinder 1
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Fig. 1 Schematic diagram of experimental
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Table 2 Experimental conditions

Engine speed 1200 rpm

Load 0, 10, 20, 30 Nm

Intake air temp. 20, 50, 80, 120 C

70 T
Gasoline (premixed)
Diesel (DI)
55MPa (premixed)
22MPa (DI)
TDC (premixed)

Cooling water temp.

Fuel

Injection pressure
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Fig. 2 Combustion characteristics with
various premixed ratio (Tix=20C, 20Nm
load)
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