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Abstract - This study examined the combugtion characterigtics and emissions, fue economy, accderaion by
selecting the two fuel with octane number difference to investigate the effect on the combustion charac-
teristics and performance of the vehidle according to the octane number. Firdt, a single-cylinder engine was
used for the combugtion characterigtic experiment, Of the fudl, which is digtributed on the market by the
section of two different octane fud it is performed experiments. Single cylinder experiment examined the
combustion characterigtics thet appear when you gradudly advancing the ignition timing by the ignition
timing and air-fud ratio control for each fue and through an output, emissions, pressure, hence examined
the correlation between by octane number. In addition through the actua vehicle compared the changes
in the fud octane number difference, through acceleration tests examined the impact of the octane number
requirements for high-performance segment.

As a reault, fud of high octane number in accordance with the ignition timing the advancing showed a
dightly stable combugtion characterigtics, a dight increase occurred in the acceleration test and power.
However, both fud does not significantly differ from the current mode, smulating the urban and highway
fuel efficiency. Therefore, the operating conditions of the vehicle currently being sold on the Effects of
high-octane fud. fud efficiency was found insufficient.

Key words : gasoling, ignition timing, octane number, fue economy, acceleration
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Table 1. Test fuel and properties

Single cylinder engine

Fig. 1. Single cylinder engine system
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Fue A Fue B Test Method
Octan number 92 100 KS M 2039
Initial bolling point(C) 39 35
10% (C) 51 57
Digtillation
characteristics 50% (TC) 84 100 KS M 1SO 3405
90% (TC) 154 135
End point(C) 188 189
Vapor pressure(37.8T ,kPa) 63 56 KS M 1SO 3007
El tal Carbon 84.6 85.0
emen ASTM D 5291
Analysis Hydrogen 14.0 13.2
2 A0,
(7A1%) Oxygen 14 18 KS M 2408
Heating valug(MJ/kg) 30.811 30.875 KS M 2057
Table 2. Engine dynamometer specifications
Max Torque 190 Nm
Max speed 8,000 rpm
Dynamometer
Torque respnse 0 to 100% 10ms
accuracy +0.2% of 190Nm
Filling quantity 6L
o Coolant temperatur flow 20~25TC
Coolant circuit -
Temperatur increase 5T
Flow rate total 10 L/min
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Table 3. Engine specifications
Displacement 499
Bore x Stroke(mm) 86%86
Specifications
Compression réatio 106 : 1
Intake type NA
Intake 26°
Vave Angle
Valve Train Exhaust 21°
Valve Train Type DOHC
Intake 8.7
Valve Lift
Exhaust 8.2
Table 4. Exhaust analyzer specifications
M odel MEXA-554JK
CO (Vol%) 0.00~10.00
HC (ppm) 0.00~10.000
CO; (Vol%) 0.00~20.00
Range
0O (Vol%) 0.00~25.00
AFR 10.0~30.0
LAMBDA 05~25
CO (Vol%) +0.06
HC (ppmC) +12
Accuracy CO, (Vol%) +05
0.4 ©]4j(0~10.00%:+vol)
0,
O (Vol%) 1.0 ©]U}(10.0~25.00%2vol)
CO/HCICO, Non-dispersive infrared rays
Principle of measurement
O, Chemicd type
Response 90% response within 10sec
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Fig. 2. Chassis dynamometer system

Table 5. Exhaust analyzer specifications for chassis dynamometer system

Model MEXA-7200LE
CO (ppm) 0 ~ 50/100/1000/2500
CO2 (Vol%) 0 ~ 12/3/6
Range THC (ppmC) 0 ~ 10/50/100/500
CH4 (ppm) 0 ~ 10/20/50
NOXx (ppm) 0 ~ 10/50/100/500
COICO;, Non-dispersive infrared rays
THC Hesated Flame lonization Detector
Principle of measurement
CH4 Gas Chromatography-FID
NOx Chemiluminescence Detector
Venturi size 15, 30, 45 m¥min
Linearity Within 2% in each of the divided cdibration point
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Table 6. Vehicle Specifications

Vehicle Specifications Veh A Veh B
Engine Type Theta Engine L4 2.0
Displacement 1,998cc 1,997cc
Fuel economy 11.9km/L 13.4km/L

Recommended octane none 95 or more
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