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Effect of pilot injection quantity on the combustion and emission characteristics of biodiesel fuel

under two stage injection condition

Huyngmin Lee T

ROk B o] BAS g BA F RAR oot 2uRARIAA HAH BAPe] vholor A AR Ak
9] R S A GRe BASHE Aolth wal, S5l BARe) whet F #ALY] Ak AAE AFE Fa
oleh. shelgl RAbgel weh vlol ot ARl Ak W ul] MjEE S B4, A Ak S Psw A
W% DG £AHA vol 2r) 4 AR B AL 10mghiokeo] ™, SHAZ RAIGe] wet F RAGE 27
Ak HA3 BAbe] FHAFE AUY WM Ex AR A4S 7ML B ohlet F BAle Ak 45 A7
AA ARE W g, GuAE, SASFGEGE ¥ B3 "ols A% nolth sl BAe] 2/Hu5E 9t
sheki % Beleat 27HE W, A2ASHE e dadhs A% etk dasbisE Bal 903 HAlel Frhas
= 3 RA Al QIS BobAm, 7] Ak Al AEF Ak nrks Saeie] ke Fej et

FAlo}: 26HA), S5 BAR, vholon)a, @ % uly] wiEE, A7)

Abstract: The purpose of this research is to analyze the influence of pilot injection quantity on the combustion and exhaust
emission characteristics of biodiesel fuel under two-stage injection conditions: pilot injection and main injection. The combus-
tion visualization test of the main injection was also carried out on the amount of the pilot injection. Analysis of the com-
bustion and exhaust emission characteristics of biodiesel fuel according to the pilot injection quantity and combustion visual-
ization was performed in a common rail single cylinder diesel engine, which can be visualized. The total injection quantity of
biodiesel fuel was 10 mg/stroke, and the main injection amount was adjusted according to pilot injection quantity. The in-
crease in pilot injection quantity caused a cylinder wall surface or piston wall wetting increment, thereby reducing the com-
bustion performance of the main injection. As a result, the in-cylinder pressure, rate of heat release, indicated mean effect
pressure, and torque decreased. As the pilot injection amount increased, carbon monoxide and hydrocarbons tended to increase
while nitrogen oxides decreased. As the pilot injection quantity increased through combustion visualization, the ignition delay
period during the main injection became shorter and appears to be similar to diffusion combustion rather than premixed com-
bustion in the initial combustion.

Keywords: Two-stage injection, Pilot injection quantity, Biodiesel, Combustion and exhaust emissions, Combustion visualization

Nomenclature CoV  Coefficient of Variation

EOC End Of Combustion

HC Hydrocarbon

IMEP Indicated Mean Effect Pressure
LHV  Low Heating Value

me Fuel mass

MPa  Mega Pascal

ABDC After Bottom Dead Center
ATDC After Top Dead Center
BBDC Before Bottom Dead Center
BTDC Before Top Dead Center
CE Combustion Efficiency

CcO Carbon Monoxide
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Values
77.71
13.05
9.94
330.5
3343
343.0
882.7
56.3

Unit
wt%
°C
kg/m’

10%
50%
90%

Properties
Carbon
Hydrogen
Others(oxygen etc.)
Density (15°C)
Cetane number

Distillation
Temperature

Table 1: Properties of biodiesel fuel
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Nitrogen Oxides

Injection pressure

Low heating value of fuel
ROHR Rate Of Heat Release

revolution per minute

Start Of Combustion

Top Dead Center

NOx
Py
Quev
pm
SOC
TDC
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Table 2: Specifications of experimental system and test con-

ditions
Items | Descriptions
1. Test engine
Displacement(cc) 498
Valve Operation SOHC
Bore x Stroke (mm) 83 x 92
Compression ratio 17.7 : 1

Number of valve 2-Intake, 2-Exhaust

Fuel injection system Bosch common rail

Intake open BTDC7°
Valve Intake close ABDC43°
timing Exhaust open BBDC52°
Exhaust close ATDC6°

2. Combustion analyzer

Maker & Model Mobiltek MT-7002S

Main ensemble data P-0, IMEP, dQ-dO etc.

3. Emission analyzer

Maker & Model Testo-350K

NOx ~ 40,000ppm

Analysis range HC ~ 5,000ppm
CO ~ 10,000ppm

4. High speed camera

Maker & Model Photron Fastcam SA 3

Frame rate applied in test 16,000 fps(res. 256x256)

Shutter speed applied in test 1/32,000s
5. Test conditions

Engine speed 800rpm

Injection pressure(pinj) 30MPa

Injection 1%(pilot) BTDC30°

timing 2"(main) BTDCS5°
o Single(w/o pilot) 10mg (BTDC5°)
Inject{on N o (1+9)mg. (3+7)mg
quantity | 1%(pilot)+2"(main) ( 5+’5)mg ’

Coolant temperature 60°C
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Figure 2: In-cylinder pressure and rate of heat release char-

acteristics with pilot injection quantity
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Figure 5: IMEP and cyclic IMEP variation with pilot in-
100~200A}0]

jection quantity (pilot=1*

=
K3

Figure 3: Accumulated heat release and combustion effi-

ciency with pilot injection quantity
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Figure 4: Rate of pressure rise with pilot injection quantity
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