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Abstract : As the interest on the air—pollution is gradually rising up at home and abroad, automotiv
e and fuel researchers have been working on the exhaust emission reduction from vehicles through a
lot of approaches, which consist of new engine design, innovative after—treatment systems, using clean
(eco—friendly alternative) fuels and fuel quality improvement. This research has brought forward three

TCorresponding author
(E-mail: nokyha@kpetro.or.kr)

- 874 -



[\)
H—‘
ol
ol
el
o
rg
foi
i)
N,
foi
oY
2
AZ
2
41

main issues -

Journal of Oil & Applied Science

evaporative, performance, air pollution. In addition, researcher studied the environment

problems of the bio—ethanol, bio—butanol, bio—ETBE (Ethyl Tertiary Butyl Ether), MTBE (Methyl Tert
iary Butyl Ether) fuel contained in the fuel as octane number improver. The researchers have many dat
a about the health effects of ingestion of octane number improver. However, the data support the con

clusion that octane number improver is a potential human carcinogen at high doses. Based on the bio

—fuel and octane number improver types (bio—ethanol, bio—butanol, bio~ETBE, MTBE), this paper dis
cussed the influence of gasoline fuel properties on the evaporative emission characteristics. Also, this p

aper assessed the acceleration and power performance of gasoline vehicle for the bio—fuel property. As
a result of the experiment, it was found that all the test fuels meet the domestic exhaust gas standards,

and as a result of measurement of the vapor pressure of the test fuels, the bio — ethanol : 15 kPa and
the biobutanol : 1.6 kPa. thus when manufacturing E3 fuel, Increasing the biobutanol content reduces

evaporation gas and vapor pressure. In addition, Similar accelerating and powering performance was
shown for the type of biofuel and when bio—butanol and bio—ethanol were compared accelerated perf

ormance was improved by about 3.9% and vehicle power by 0.8%.

Keywords : Bio—ethanol, Bio—butanol, Bio—ETBE (Ethyl Tertiary Butyl Ether), MTBE (Methyl Tertiary
Butyl Ether), Suboctane gasoline, Research Octane Number, RVP (Reid Vapour pressure),
Distillation Range, Driveability Index (DI), Evaporative emission, Acceleration and power

performance
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Table 1. Specification of experimental vehicle

Engine Type

Inlined spark—ignited 4 stroke 4 cylinder engine

Supercharging system

Single Turbocharger

Fuel supply type

Gasoline Injector (GDI)

Bore X Stroke

86.0 mm x 86.0 mm

Displacement

1998 cc

Compression ratio

10.0 = 1

Max. Power 245 ps / 6000 rpm
Max. Torque 36.0 kg.m / 4250 rom
Transmission AT-6
Aftertreatment 3 way catalyst

[Wzin Cortral Program)

Alr By-pann

45 Inch 42 Inch
[2s]

LT P T T YT

T T T T PP E LT Ry e Y T ]

CwS-T100 SAMPLING UNIT

H
wenend

Fig. 1. Schematic diagram of gasoline vehicle emission measurement system.
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Fig. 2. Experimental data at vehicle accelerati
on and power performance test
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Table 2. Fuel quality characteristics of test bio—fuel
. Bio— Bio— Bio—
Test item Suboctane Ethanol Butanol ETBE MTBE
Octane number 90.0 111 96 118 93.3
10% 58.1 77.0 115.4 68.4 55.6
Distilla 50% 99.8 77.0 115.7 71.1 88.5
—tion 90% 164.3 771 116.0 72.5 157.9
(5C) End point (C) 198.3 77.3 126.7 78.9 201.5
Residue (Vol%) 1.0 0.9 0.9 0.9 1.1
Vapor Pressure
(37.8C, kPa) 52.7 15 1.6 32.3 53.8
Sulfur (mg/kg) 9.6 12.5 1.2 37.6 7.7
Aromatics 20.0 - 0.11 0.1 17.5
Benzene 0.5 - - 0.1 0.4
Olefin 11.4 0.1 0.1 1.8 9.8
Oxygen
Content (Weight %) 0.1 35.3 21.6 15.5 2.2
(Vol %) MTBE 0.1 - - - 11.7
TAME 0.1 - - - 0.1
Ethanol - 99.97 - 1.9 -
Butanol - - 99.76 - -
ETBE - - - 95.82 -
THV (MJ/kg) 46.57 29.24 36.00 38.67 45.50
LHV (MJ/kg) 43.31 26.27 32.92 35.54 42.26
Water (Weight %) 0.008 0.218 0.070 0.400 0.012
Density (15°C, g/cm®) 0.729 0.803 0.814 0.750 0.729
£ 5719e oo RErgo] 16kPar P W & e otk da4T BRE Suivtel A
A ZAwo] How Hiolo ofete Hlo]Q ETB %, Hole ek dF FUF d4E FEPL
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90.0] Fig. 4= E67 &9 HiolQ oer-&T} Hio]Q

Es(é1w) E3(EB‘O:) 53(576:530) E3(E5‘O:B50) 53(535:570) 53(5'100)
Evaluation Sample(E3)

Fig. 3. Octane number and vapor pressure
results of bio—fuel according to the
mixing ratio (E3 type)
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Table 3. Evaporation emission ratio (%) by test fuel Type

Fuel type

Bio—ethanol

Bio—butanol Bio—ETBE

Ratio (%)

38.25

-33.29 -1.72
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Table 4. Acceleration and power performance of test fuel

Fuel type Slul= E100 E70 : B30 E30 : B70 8100
octane
AegelerEion 8.018 7.627 7.305 7.364 7.318
(sec)
Power (kW) 125.02 132.27 133.15 131.57 133.28
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Fig. 8. Acceleration (sec) and Power (kW)
Performance of test Fuel.
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