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Abstract - While the oxygen content of gasoline for automobiles in Korea is regulated to less than 2.3
weight %, European and World-Wide Fud Charter (WWFC) regulate it to less than 2.7 weight %. The
oxygen content of oxygen-containing materids increases the octane number of the fud due to the secondary
combustion in the internal combugtion engine. It has been reported to be effective in reducing emissions,
such as CO, HC, which is caused by incomplete combugtion. Before 2000s in the United States and Europe,
there has been many researches about vehicle gpplication of the changes in oxygen content of gasoline.
However, there are not many domestic researches which reflect the improvement of the fud qudity and
automotive technology.

In this study, fuels of three different oxygen contents were gpplied to GDI and MPI engines. As a reault,
the changes of fud consumption and emisson gas were very Smilar depends of the oxygen content changes.
The PN in GDI engine was decreased as the oxygen content was increased.
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Table 1. Properties of Oxygenates

Bio-
Oxygendte | MTBE | TAME | ETBE | _ ~
Structure %\O/ WO\/ Q(O/ ~oH
Formula CsH 120 CGH 10 CﬁH 140 CzHeO
Molarmass | o010 | 10017 | 10217 | 4607
(g/moal)
Density
v 0.74 0.76 0.76 0.79
RON 119 115 114 125
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Table 2. Physical properties of test fuel £ Table 3¢ eIt} A|E mEX nj=te] EPAS}
A B C U9 vjET7A QIEAIPRER] FTP-75 HEE A
Q3
MTBE(5) [MTBE(15)MTBE(17) gkt
LN(10) | LN(20) | LN(24)
Blending ratio(vol %) | C5C6(30) | C5C6(35) | C5C6(29) 3.3 EA x|
pliviadiOAlkylaeOAlkae) Al R oujEks S0 A e
t-LCN(15) oo
5 Fig. 1o YeRfiSIch
MTBE contents(wt %) 1.0 23 2.7
Research Octane Number 92.3 92.3 92.3 L .
Table 3. Specifications of test vehicles
10 vol % 59.8 54.6 53.9
50 vol % 913 76.1 725 Fuel supply type GDI MPI
D'Stfgt'on 90 vol % 1277 | 1184 | 1154 Model year 2012 2013
End Point 1962 | 1786 | 1720 Engine type Theta(d ) I GDI | Nu MPI
Residue vol % 1.0 1.0 1.0 Displacement 2,359 cc 1,999 cc
Copper Strip Corrosion la la la Vave mechanism | DOHC DOHC
Vapor Presser(37.8 °C, kPa) 522 58.0 59.1 Max. power 201/6,300[ps/rpm] | 172/6,700[ps/rpm]
Oxidation Stability(min) | 4801 | 4801 | 4801 25.5/4,250 20.5/4,800
Max. torque
Sulfur Content(mg/kg) 2 3 2 [kg-m/rpm] [kg-m/rpm]
Cdor ydlmN ydlmN ydlmN Mikfge 5&000 Mﬂ SQOOO kW
Lead Content(g/L) 0001 | 0.001] | 0.001]
Phosphorus Content(g/L) | 0.0001 | | 0.0001 | | 0.0001 |
Aromatic Content(vol %) 85 59 46
Benzene Content(vol %) 0.6 0.7 0.7 E
Olefin Content(vol 9%6) 6.2 74 7.6 Intertac
Rack (Main Cortrol Pragram) x
Oxygen Content(wt %) 1.18 235 2.78 e B B
Oxygen Content(vol %) 6.14 1226 | 1453 ersp.7o ETINTE
Methanol Content(wt %) | 0.1 01} 01} i
Net caorific VaIue(MJ/kg) 46.263 46.012 46.004 C5-T100 SAMPLING UN
[RER AEHHE
Element | C 8382 | 8371 | 8324
Anadlysis | H 1494 | 1495 | 14.99 , o , , ,
- 3 Fig. 1. Schematic diagram of gasoline vehicle emi-
Density(g/cm”) 0.718 0.710 0.708 ssion measurement system.
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Fig. 2. Effect of Emissions and Fuel Economy by
MTBE contents ratio.
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Fig. 3. Effect of PM and PN by MTBE contents
ratio.
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