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Abstract

: In order to investigate the effect of premixed gasoline, diesel fuel, and n-heptane charges on the combustion

and exhaust emission characteristics in a direct injection (DI) diesel engine, the experimental studies are performed. The
premixed fuels are injected into the premixing chamber that installed upstream of the intake port in order to minimize
the inhomogeneity effect of premixed charge. The injection nozzle for directly injected fuel is equipped in the center of
the combustion chamber. The air temperature control system is equipped in the intake manifold to examine the effect of
air temperature. The experimental results of this study show premixing fuel is effective method to reduce the NOx and
soot emissions of diesel engine. NOx emissions are linearly decreased with increasing premixed ratio for the three kinds
of premixed fuels. The heating of intake air (80°C) reduced the deterioration of BSFC in high premixed ratio, because it
promotes evaporation of premixed diesel droplet in the premixing chamber.
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Table 1 Specifications of test engine

Description Specification

Type DI diesel engine

Combustion chamber type Toroidal

Injector 4 hole DI injector
Displacement volume 673 cc
Number of cylinder 1
BorexStroke 95 mm x 95 mm
Compression ratio 18:1

High pressure ’, Premixing chambe~i
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Table 2 Experimental conditions

[tem Test conditions
Engine speed (rpm) 1200
Load (Nm) 20
Intake air temperature (°C) 20, 80
Coolant temperature (°C) 70
. Gasoline, Diesel fuel,
Premixed
Fuel n-heptane
DI Diesel
Injection Premixed . 5.5
pressure (MPa) - DI 22
Premixed 0
SOI(deg ATDC)
DI -20
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(b) HCCI diesel combustion (diesel fuel premixed, Tin=80°C)
Fig. 2 Comparisons of combustion characteristics of diesel
combustion and premixed diesel charge compression
ignition diesel combustion (1200 rpm, 20 Nm)
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Fig. 4 Effect of premixed diesel fuel on combustion
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