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The Affect of Fuel Properties on Exhaust Emissions
Formation of Used Vegetable QOil in a Diesel Engine

e o4 g*
Y. Y. Oh

ABSTRACT

Exhaust emissions in diesel engine are affected by fuel properties, but the reason for this i1s not
clear. Especially, the recent strong mterest in using low-grade fuel such as used vegetable o1l as
alternative diesel fuel demands extensive investigation in order to clarify the exhaust emissions.

The purpose of this study is to evaluate the feasibility of a used vegetable oil as an alternative
fuel in a diesel engine in terms of exhaust emissions. '

The emission concentration of used vegetable oil such as formaldehyde and acrolein 1s two times
than that of diesel fuel. However, since that of alcohol is ten times than that of used vegetable oil
and that concentration 1s very low, it 1s not a problem for human health.

Z=q7]&8.0] : Used Vegetable Oil(#]4] &), Diesel Engine( T4 7] ¥), Ester Fuel(d| 282 Ax),
Formaldehyde( 2= 8) =), Acetaldehyde(old|EYUH|E]=), Acrolein(¢}la =4
¢1), Thermal Cracking( €535} )
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Table 1 Specifications of the fuels

Flash Point(C)

Specific Gravity(15C)
Kinematic Viseosity (30T c5t)
Cloud Point(C)

Net Calorific Value(kJ/kg)

Esterificated Ratio

Cetane Number

Stoichiometric Air-Fuel Ratio  |12.53]|12.56|14.37
A : Used vegetable oil

B : Ester of used vegetable o1l
C : Diesel fuel

QIGITAL

THERNQ
CONTROLER

Fia.1 OQutline of the thermal cracking analy-
SIS apparatus
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Table 2 Analytical conditions for the ther-
mal cracking

Main Column ' Pc:raj::lot UJ 10(m)
Precut Column ! | Porapak @ 2(m)

Carrier Gas for Gaschromatograph | N, (0.8n¢/min)
N, (40mé/min)

Carrier (7as in Box

Temperature in Box 140°C
Temperature of Ni Catalyst Furnace 425
H, Ratio of Ni Catalyst Furnace 30md /min

Purge
H," Ni Catalyst Gas
(l 1)
() ' 2 o
Main =3 ® 5
Column = E 3
a
F-.- r -
| Qut FID l AIR
Resistance
Column Tz Hz2
(,M, Carrler

(Gas

',
{ Precut
? Column

‘lll, Out

'@“ )
i)

X \ Resistance
Column
g'-"'ﬂﬂ In Out
a5 GasSampier

Fig.2 Gas flow diagram of the exhaust gas
analysis apparatus
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Fig.8 Chromatograms of exhaust gas analy-
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Fig.12 Chromatograms of exhaust gas analysis for ester fuel
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