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Abstract : Asan experiment investigation, the effects of ethanol blended gasoline fuel with different injection method
on nano-sized particle emission characteristics were examined in a 0.5L spark-ignited single-cylinder engine with a
compression ratio of 10. Because this engine nano-particles are currently attracting interest due to its adverse health
effects and their impact on the environments. So a pure gasoline and an ethanol blended gasoline fuels, namely E85
fuel, used for this study. And, as a particle measuring instrument, a fast-response particle spectrometer (DM S 500) with
heated sample line was used for continuous measurement of the particle size and number distribution in the size range
of 5to 1000nm (aerodynamic diameter). As this research results, we found that the effect of ethanol blending gasoline
caused drastic decrease of nano-particle emissions when port fuel injection was used for making better air-fuel mixture
than direct fuel injection. Also injection timing, specially direct fuel injection, could be a dominant factor in controlling
the exhaust particle emissions.

Key words : Port fuel injection(3(2E <1 5 #-A}), Direct fuel injection(%] 4 1 5 #A}), Bio-ethanol blended gasoline
fuel(u}o] 9 o eh-2- 7148 E8+<d 8), Engine nano-sized particle(171 =m] 4] 9=}, Particle number density () =+
N4=&X), DMS(Differential Mobility Spectrometer)
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Fig. 1 Number and size distributions of engine nano- particle
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Table 1 Specification of main componentsfor enginerunning

F
Injection | pp ﬂ 3.5har
DI h‘ 120 bar
:?mn:ﬂgn MBT (Minimum spark advanced for Best Torque)

IVO: 15CAD BTDC
Valve IVC : 45CAD ABDC
timing EVO: 45CAD BBDC
EVC:15CAD ATDC

240CAD duration

Valvelift

9.1mm (Intake and Exhaust V/V)

Fig. 2 Experimental engine set-up
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Table 2 Properties of gasoline and bio-ethanol fuels

Gasoline | E85 | Ethanol
Chemical formula CoHiem |- C;HsOH
Carbon (%wt) 85 57 52
Hydrogen (%wt) 15 135 |13
Oxygen (%wt) 0 30 35
Density (kg/L at 20°C) 0.732 0.783 | 0.792
Boiling point (°C) 30-230 |- 78.3
Octane Number 86-96 105 |98-110
A/F ratio (by volume) 147 9.86 |9
LHV (MJkg) 438 292 |267
Auto-ignition temp. (°C) 257 - 423
Latent heat of vap. (kJ'kg) 289 - 854
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Table 3 Experimenta condition

Test fuel Gasoline, E85
Engine speed (rpm) 1500, 3500
Excessair ratio (\) 1
PFI O?L%TDC
Injection timing (CAD) & <JATDC 90
DI 370~420
Coolant water temp. (°C) 80
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Emission Characteristics of Nano-sized Particles in Bio-ethanol Fuelled Engine with Different Injection Type
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Fig. 5 Effect of injection type and timing on particle size
spectral density for different engine speed with high
engineload condition (Gasoline fuel)
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Fig. 6 Effect of engineload on particle size spectral density for
three different injection types (3500rpm, Gasoline fuel)
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Fig. 7 Effect of engine load on particle size spectral density
by using direct injection type with different injection
timing (1500rpm, Gasoline fuel)
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Fig. 11 Comparison of particle size spectrd density and
exhaust gas (NOx, THC) with DI fuel injection type
between Gasoline and E85 fuels
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