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Effect of Equivalence Ratio on the Combustion Characteristics in a
CI Engine Fueled with Biodiesel

Mingu Kang, Seokjoo Kwon, Junepyo Cha, Young-Kwan Lim, Sungwook Park and Chang Sik Lee

ABSTRACT

The purpose of this paper is to investigate the effect of equivalence ratio on the combustion and emission
characteristics of a compression ignition engine fueled with biodiesel. In this research, a single-cylinder direct
injection engine with 373.3 cc of displacement volume was tested on DC dynamometer. In order to investigate
the effect of biodiesel equivalence ratio on combustion characteristics, the experiments were conducted at
various equivalence ratios and injection pressures of 40~120 MPa. For investigating engine performance,
lambda meter was connected and equivalence ratios was varied from 0.6 to 1.0. In addition, the exhaust
emissions such as oxides of nitrogen(NOx), hydrocarbon(HC) and carbon monoxide(CO) were measured by
exhaust gas analyzer under the various air/fuel ratios. The experimental results show that maximum IMEP
was measured at the 0.8 of equivalence ratio. Furthermore, NOx emission was rapidly decreased as the

increase of equivalence ratio. However soot emission was significantly increased according to the increase of

equivalence ratio.

Key Words : Air/fuel ratio, Equivalence ratio, Exhaust gas recirculation, Stoichiometric combustion, Particulate

matter, Biodiesel
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Table 1. Specifications of the test engine

Description Specification
Type Single-cylinder DI engine
Displacement volume(cc) 373.3
BorexStoke(mm) 75%84.5
Compression ratio 17.8

Fuel injection system Bosch common-rail

Number of injection hole 6
Nozzle hole diameter(mm) 0.128

Spray angle(deg.) 156

DOHC 4
Open BTDC 8o
Close ATDC 520
Open BTDC 8o
Close ATDC 380

Valve type

Intake valve

Exhaust valve
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 2. Experimental conditions

Table 3. Fuel properties used in the experiment

Fuel Bio-diesel
(Soybean Oil)

Density(g/L @ 15°C) 0.886

Kinematic Viscosity(mmz/s @ 40°C) 4.207

Heating value(MJ/kg) 39.111

Derived Cetane Number(DCN) 54.640
Cloud point(°C) 0
CFPP(°C) -1

Item Experimental condition
Engine speed(rpm) 1200
Coolant temperature(C) 70
Oil temperature( C) 70
Air mass flow rate(kg/h) 5.4~12.3
Injection pressure(MPa) 40~120
Start of energizing(°BTDC) 0~40
Mass of fuel injection(mg) 15(®= 0.6~1.0)
Test fuel Biodiesel
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Fig. 2. Effect of equivalence ratio on IMEP.
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