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Comparison of Particulate Matters in a Compression Ignition Engine
under Mid-load Condition Fuelled with Diesel and Biodiesel fuel

Joonsik Hwang”, Yongijin Jung”, Donghui Qi’,

Choongsik Bae™

ABSTRACT

In this study, the characteristics of particulate matters (PM) from diesel and biodiesel
fuel combustion was experimentally investigated. The experiment was performed in a
single cylinder common-rail compression ignition engine. The fuels were injected at -5
CAD (Crank angle degree) ATDC (After top dead center) with 80 MPa injection
pressure. Size distribution of PM was measured by scanning mobility particle sizer
(SMPS) and morphology of PM was studied by transmission electron microscopy
(TEM). PM from biodiesel shows lower emission level and smaller primary particles.
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: Waste cooking oil biodiesel, Oxygenated fuel,

Particulate matter (PM),
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Table 1 Engine specifications

Specification
No. of cylinder Single
Injection type Direct injection

Valve per cylinder 4
Bore X Stroke [mml] 100 X 125
Injection system Common-rail

Item

Conpression ratio 174 : 1
Displacement [cc] 930
Data Cooled
Acquisition C'V\/“Ia‘e‘j
System Dynamometer TEM ater

I
® —Glass
800

L
SMPS

Engine
Controller

—5 | [Intake
Surge Tank

e = Pressure
ncoder  Transducer

Fuel
Tank

Fig. 1 Schematic diagram of experimental setup

Exhaust
Gas
Analyzer
(HC, CO,
CO,, NOx)
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Table 2 Experiment conditions

Condition Diesel | Biodiesel
Engine speed 1200 RPM
Injection pressure 80 MPa
Injection timing -5 CAD ATDC
Injection quantity 30 339
[mg/cycle]
Fuel temperature 40 C
Coolant temperature 30 C
Table 3 Fuel Properties
Item Diesel | Biodiesel
Cetane number 4 50.9 51.3
Density (15C) [kg/m’] | 820 878
kinematic viscosity
(40C) [mm?/s] 2181 44
Flash point [C] 55.5 190
LHV [M]J/kg] 42.98 38.85
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Fig. 2 Carbon monoxide(CO), NOx(Nitrogen
oxides) and HC(Hydrocarbon) emissions result
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Fig. 3 Size distribution of particulate matters
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Fig. 4 Morphological characteristics of PM from
diesel combustion

Fig. 5 Morphological characteristics of PM from
WCO biodiesel combustion
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