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Fuel Injection System on Combustion and Exhaust Emissions
Characteristics in Compression Ignition Engines

Seokjoo Kwon, Junepyo Cha, Kian Sung and Sungwook Park

ABSTRACT

The present study describes the characteristics of combustion and exhaust emissions in compression ignition
engines using diesel-gasoline dual fuel. For investigating combustion characteristics, diesel fuel was injected
directly in a single-cylinder compression ignition engine with a common-rail injection system and gasoline
fuel was injected into a premixed chamber installed in an intake port. In order to investigate exhaust emission
characteristics, exhaust gas was measured by emission analyzer and smoke meter.

The experimental results showed that cases of diesel-gasoline dual fuel combustion exhibited extended
ignition delay and reduced peak combustion pressure compared to those of directly injected diesel fuel cases.
Furthermore, premixed gasoline-air mixture reduced NOx emissions due to low peak of rate of heat release

(ROHR).
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Table 1. Specifications of the test engine

Description Specification
Type Single-cylinder DI engine
BorexStoke [mm] 75%84.5
Dispacement volume [cc] 373.3
Compression ratio 17.8
Valve type DOHC 4
Open BTDC 8TA
Intake valve .
Close ABDC 52TCA
Open BBDC 8CA
Exhaust valve -
Close ATDC 38TCA
Fuel injection system Bosch common-rail
Number of injection hole 6
Nozzle hole diameter [mm] 0.128
Spray angle [deg.] 156
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 2. Experimental conditions

Experimental

Item ..
condition

Engine speed [rpm] 1,200

Oil and coolant temperature [°C] 70

Mass flow rate of intake air [kg/h] 10.7

EGR [%] wlo EGR

Direct injection presure [MPa] 100

Premixed injection pressure [MPa] 3

SOE of direct injection [°BTDC] 0, 9, 20, 30

Pre-mixed port injection Intake stroke

Port injection(Gasoline) -

. 09,
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Fueling
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Fig. 2. Effect of diesel-gasoline on combustion pressure
and rate of heat release at BTDC 20°CA.
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Fig. 5. NOx and soot characteristics of effect of diesel-
gasoline mixing to injection timing.
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