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Abstract : Concern about air pollution is gradually rising up in domestic and foreign, automotive
and fuel researchers are trying to reduce vehicle exhaust emissions, through a lot of approaches,
which consist of new engine design and innovative after—treatment systems, using clean
(eco—friendly alternative) fuelsand fuel quality improvement. This research is proceeding by two
main issues : exhaust emissions and PM particle emissions of gasoline vehicle. Exhaust emissions,
non-regulated emissions and PM (particulate matter) particles of automotive are causing many
problems which ambient pollution and harmful effects on the human body. The main particulate
fraction of automotive exhaust emissions consists of small particles. Because of their small size,
inhaled particles can easily penetrate deep into the lungs. The rough surfaces of these particles
make it easier for them to combine with other toxins in the environment. Thus, the hazards of
particle inhalation are increased. Based on the oxygenated fuel additive types (MTBE, Bio—ETBE,
Bio—ethanol, Bio—butanol), this paper discussed the influence of oxygen contents on gasoline vehicle
exhaust emissions, non—regulated emissions and nano—particle emissions. Also, this paper assessed
exhaust emission characteristics at 2 type test modes . The test modes were FTP-75 and HWFET.

All measurement items be verified less than the value of regulated emissions.

It could be known difference increase and decrease by each measurement item depending on
increase the oxygen contents.

Keywords : MTBE (Methyl —Tertiary  Butyl Ether), Bio—ETBE (Ethyl Tertiary Butyl Ether),
Bio—ethanol, Bio-butanol, Exhaust emissions, Non-regulated emissions, PM (Particulate
Matter), FT-IR, Engine Exhaust Condensation Particle Counter (EECPC), Engine
Exhaust Particle Sizer (EEPS), Volatiles matters
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Table 1. Specification of experimental vehicle

Engine Type Inlined spark—ignited 4 stroke 4 cylinder engine
Valve mechanism DOHC - CVVT type
Fuel supply type Gasoline Injector (MPI)
Bore X Stroke 86.0 mm X 86.0 mm
Displacement 1998 cc
Compression ratio 105 0 1
Max. Power 144 ps / 6000 rpm
Max. Torque 19.1 kg.m / 4250 rpm
Transmission AT-5
Aftertreatment 3 way catalyst

MAE A T200 & CWS-7100
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Fig. 1. Schematic diagram of gasoline and LPG vehicle emission
measurement system.
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Fig. 2. FT-IR device for measuring the non-regulated emissions.
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Table 2. Comparison of test mode.

Mode name FTP-75 HWEFET
Test time 1875 sec 765 sec
Total distance 17.84 km 16.45 km
Average speed 34.1 km/h 77.7km/h
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Table 3. Volume ratio (%) by oxygenated fuel additive type

Ot MTBE Bio—ethanol Bio—ETBE Bio—butanol
Weight %
0.8 4.40 2.15 5.10 3.40
2.3 12.55 6.18 14.58 9.75
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Fig. 4. Exhaust emissions of oxygenated
additive fuel at FTP-75 mode test.
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Table 4. Results of vehicle emissions by oxygenated fuel type

Oxygen content (0.8 wt%)

Oxygen content (2.3 wt%)

Item MTBE Fthanol ETBE Buthanol | MTBE Fthanol ETBE Buthanol
4.40 % 2.15% 5.10% 3.40 % 1255% | 6.18% 1458% | 9.75%
CO -0.26 -1.04 -4.69 -2.86 -9.64 -13.80 -8.33
THC 6.06 9.09 0.00 3.03 6.06 12.12 12.12
NOx -6.90 -13.79 3.45 -13.79 -17.24 -17.24 -13.79 -6.90
CcO2 0.14 -0.10 0.42 1.47 1.90 1.72 0.71
P -0.09 0.18 -0.40 -1.41 -1.85 -1.63 -0.66
economy
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