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Effect of Fuel Injection Pressure and Timing on the Combustion and
Emission Characteristics in a Compression Ignition Engine under
Low Load Condition Fueled with Waste Cooking Oil Biodiesel

Joonsik Hwang®, Yongjin Jung®, Choongsik Bae™
ABSTRACT

In this study, the combustion and emission characteristics of waste cooking oil biodiesel was

investigated. The fuel was injected from 5 CAD (Crank angle degree) ATDC (After top dead
center) to -60 CAD ATDC by 5 CAD with 800 bar and 1600 bar injection pressure.
Generally, the hydrocarbon, carbon monoxide and smoke emissions from biodiesel fuel were
lower than the emission levels of diesel fuel. However, the emission characteristic of biodiesel
got worse than diesel when the fuel was injected earlier than -30 CAD ATDC. NOx
emission from biodeisel was higher than diesel fuel in all experimental conditions.
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Fig. 1 Schematic diagram of experimental setup
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Table 2 Experiment conditions

Diesel | Biodiesel
800 RPM
800, 1600 bar
5-60 CAD ATDC

Condition
Engine speed
Injection pressure
Injection timing

Injection quantity 20 991
[mg/cycle]
Fuel temperature 40 C
Coolant temperature 80 C
Table 3 Fuel Properties
Item Diesel | Biodiesel
Cetane number 50.9 51.3
Density (15C) [kg/m’] | 820 878
kinematic viscosity
(40°C) [mm?/s] 2187 44
Flash point [C] 55.5 190
LHV [M]/kg] 42.98 38.85
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Fig. 2 In—cylinder pressure trace and heat release
rate with different injection pressure and timing
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Fig. 3 Hydrocarbon(HC) emission result with differ
ent fuel injection pressure and timing.
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Fig. 4 Carbon monoxide(CO) emission result with
different fuel injection pressure and timing.
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Fig. 5 Nitrogen oxides emission result with differe
nt fuel injection pressure and timing.

AxuEge] AnE W R zadA
dfel ot Al AAEE wEe] PAAR 7
$uT o 2 A% FAF 5 Urh olE
UA o Egstm Qe
q ol Az AR
g dzst Aot
AA ArAeE
(61
hede] MESY AnE A ¢
sk datstekiel wzel 3
F gtk w4k 4717
kel 5ol wholor e YAy
g Agnn ozt e Ag
171 vholo.tjde] X33
At B AHelA 2
s _

o T
=242 wWEs I

r
>
B~
ox
i
=
A
2
[N
Hto



J2E wgeltt wue] HAw ] dojuha o
27b Fs RESD i Agel AAdow
YAFEAY Wz o] Frseitkn ek

Engine speed : 800 rpm

24 L qnj : Diesel : Biodiesel =20 : 22.1 mg/stroke|
-5 |- Diesel P,=600 bar
201 © .~ |~ Diesel P_=1600 bar
@0

/ v |- O - Biodiesel Pi”.=800 bar
—@- Biodiesel P, =1600 bar

Smoke [FSN]

-70 -60 -50 -40 -30 -20 -10 0 10
Injection timing [CAD ATDC]
Fig. 6 Smoke result with different fuel injection pr
essure and timing.
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