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Abstract: Due to its oxygen (O) content, biodiesel (BD) is advantageous in that it lowers PM emissions in CI
engines. Therefore, BD is considered one of the best candidates for low temperature combustion (LTC) operation
because its use can extend the regime for simultaneous reduction of PM and NOy. Thus, in this study, LTC
operation was realized using BD and diesel with a 5~7% O, fraction. Engine test results show that the use of BD
increased the efficiency and reduced emissions such as PM, THC, and CO; furthermore, IMEP reduced by 10~12%
owing to the lower LHV of the fuel. In particular, smoke was suppressed by up to 90% because O atoms in the
BD enhanced the soot oxidation reaction. To compensate the IMEP loss, turbocharging (TC) was then tested, and
the results showed that the power output increased and PM was reduced further. Moreover, TC in BD engine
operation allowed a similar level of reduction in both NOy and PM at 11~12% O, fraction, suggesting that there is
a potential to widen the operating range by the combination of TC and BD.
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Table 1 Single cylinder engine specification Table 2 Fuel properties of diesel and biodiesel
Engine Specification ) Biodiesel
- Diesel
Displacement Vol. (cc) 998 (Soybean)
Bore (mm) 100 Cetane Number 52.6 56.1
Stroke (mm) 125 Lower Heating Value(kJ/kg) 45.78 39.37
Compression Ratio 17.4 Density(kg/m3) 821.0 833.3

Exhaust

————

Combustion
Analyzer OpaC|meter
Exhaust Gas
Analyzer
AC Dynamometer Piezo Pressure

Transducer

] Choked FI
_ oOr(?flce ow ‘
| Single cylinder -|H —Reaulator - [JllIH

D]

aInjeiada | el
3INSSald Sxell]

7
9 |

Fuel Injector

High engine
Pressure Fuel ‘
Supply Unit Surge
Heater| Tank '\ -
—Vaporizer__|
X
L

Liquid

Air Compressor Choked Flow N2

== Orifice
— - )
Air Regulator

Fig. 1 Schematic diagram of experimental setup
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o= AU (K-type)E ARt Ful7] REE AEF) PN AN)S AHEEFlen ol digh
=48t on, HF5s AL & F7 wdE B A& Table 29} 2t}
= Qe dHAME A
Azle] FdH= 5719 =5 1]0%0}71 HBH 22 AH ek
M F7] 2]l e Surge tank WOl SEIE 4 vlo] @ ) A ¥ Fhigqto] A2Ado] ojmet o
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Table 3 Test conditions
Specification Value
Engine speed(rpm) 1400
Injection pressure(bar) 1600
Load(%) 50
Injection timing(BTDC) 6.5~32
Intake pressure(bar) 1, 2, 25
0O, fraction(%) 5~19
EGR rate(%) 14~72
100
80 A
_A—
— a A ::::
X 60t oo’
i) o« *
5 40} . o
) / Pl
W ool L4 u —m— 1bar boost
./ —o— 2bar boost
—A— 2.5bar boost
0 1 1 1
20 16 12 8 4
O, fraction(%)
Fig. 2 EGR rate according to O fractions
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TDC(Top dead center)o] 49| A <IFH2=7}
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3. 4" 23
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Fig. 4 Ignition delay according to intake pressure and
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Fig. 5 IMEP variations at MBT timing for O;
fractions and fuels
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Fig. 6 isfc variations at MBT timing for O,
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Fig. 9 Smoke emissions for O, fractions and fuels
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