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Abstract: In Korea, the Air Quality Conservation Act and the Petroleum and Petroleum Substitute Fuel
Business Act stipulate certain quality standards for fuels distributed in Korea, thereby striving to reduce
vehicle performance and emissions. Domestic petroleum products import and produce all the crude oil from
each oil refiner so that the quality of the petroleum product is different according to the characteristics of
the crude oil. As a result, vehicles have been improved by using the physical properties calculated through
the physical property measurement that has tried to improve the accuracy of the measurement of the energy
consumption efficiency of the automobile by using standard fuel from abroad. In this study, the same test
procedure and method as the test method of domestic gasoline vehicle emission are applied using four
samples of gasoline and the latest gasoline vehicle which are actually distributed, and the performance
evaluation is performed. The purpose of this study is to contribute to improvement of vehicle technology and
fuel quality by collecting necessary basic data and obtaining data on the effect of differences in gasoline
property on vehicle emissions. The results of the test showed that the emission of gases (NMOG, CO) from
gasoline vehicles was the most influenced by the sulfur content, unlike the previous studies that the vehicles
emission had the greatest influence on the distillation characteristics and the specific gravity of aromatic
compounds. The catalytic reaction such as the poisoning action of the three-way catalyst which is the
abatement device was interfered and the emission was increased. The distillation characteristics and specific
gravity of aromatic compounds were found to affect the emission of vehicles. According to the physical
properties of the fuel, the emission difference was 28.0% in the urban mode and 17.6 % in the highway mode.
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Fig. 1 The schematic  diagram  of  chassis-

dynamometer system
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Table 1 Specifications of chassis-dynamometer

Roller type and Single roll 48 inch
diameter (MIM type)
Inertia weight 450 ~ 6,800 kg

Power absorbers AC Motor
Max speed 200 km/h
Speed deviation + 0.01% F.S
Torque deviation +01% F.S
e S | e
Blower capacity 63000 CFM
Coast down 1 sec under
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Table 2 Specifications of test vehicle

Vehicle name AVANTE

Engine type 14

Intake type N/A
Displacement(cc) 1,591
Fuel injection type GDI
Wheel drive type FWD
Max power(KW) 100
Max torque(N-m) 160.7
Curb weight (kg) 1,220

CA7E

oG

THCE= F4% o]23}(Heated Flame Ionization
Detector), NOxi&  3}8MH3H(Chemiluminescence
Detector), CHs= GC-FID(Gas chromatography-FID)
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Fig. 3 The driving pattern FTP-75 mode
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Fig. 4 The driving pattern HWFET mode

Table 3 The Driving Conditions FTP-75 & HWFET

mode
Dis Max. | Average | Ambient
Test mode | tance speed speed | condition
(km) | (km/h) | (km/h) | (Temp)
TYlcity| 1784 | 93 | 341 | 25C
HWE|High| 650 | o6 777 | 25°C
ET | way
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Table 4 Gasoline physical properties result

_ Sample A B C D
Tnitial point 29 | 239 | 257 | 247

10% 403 | 404 | 407 | 407

50% 723 | 747 | 28 | 78
Disiltion(*C) 90% 130.5 | 1305 | 1208 | 1366
End point 1823 | 1813 | 1943 | 1934

(Vgiife“e%) 1.0 13 1.0 1.0

Vapor Pressure (37.8 °C, kPa) 871.7 88.5 89.0 84.7

Research Octane Number 91.3 91.3 92.0 91.9
Sulfur Content (mg/kg) 5.59 5.80 6.82 5.66
Density (15°C,kg/m3) 700.6 702.8 704.0 700.9

Paraffins
(Volume %) 62.08 60.63 52.29 61.85
Olefins
(Volume %) 12.73 13.74 15.35 12.97
Naphthenes
analysis (Vgﬂ’um:";j:) 5.58 6.58 4.07 4.61
Aromatics
(Volume %) 9.45 9.22 8.59 10.17
- Benzene 0.41 0.42 0.47 0.41

Oxygen Content (Weight %) 1.90 1.79 1.88 2.01

Total heating value (MJ/kg) 452003 | 46.1410 | 46.2701 | 46.3121

C (Weight %) 83.20 8331 83.38 83.16

Elememal

analysis H (Weight %) 1490 | 1490 | 1474 | 1482

Water Content (Weight %) 0.0068 | 0.0064 | 0.0083 | 0.0066
Net heating value (MJ/kg) | 41.8380 | 42.7727 | 42.9380 | 42.9619
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