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Emission Characteristics of a Gasoline Engine
Using Ethanol Blended Fuel

Dong-Hwa Jung¥ - Haeng-Muk Chox

Abstract : In this paper, the effects of ethanol blended gasoline on emissions and their
catalytic conversion efficiencies characteristics were investigated in gasoline engine
with an electronic fuel injection. The results showed that the increase of ethanol
concentration in the blended fuels brought the reduction of THC and CO: emissions
from the gasoline engine. THC emissions were drastically reduced up to thirty percent.
And brake specific fuel consumption was increased, but brake specific energy
consumption was similar level. However, unburned ethanol and acetaldehyde emissions
increased. The conversion efficiency of Pt/Rh based three-way catalysts and the effect
of ethanol on CO and NOx emissions were investigated by the change of engine speed,
load and air/fuel ratio. Furthermore, the ethanol blended fuel results in the reduction
effect of THC. CO and NOx emissions at idle speed.
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Table 1 Specification of test engine

Item Specification
Type EFI Engine
Displacement Vol.(cc) 2000
Bore(mm)*xStroke(mm) 90.82x76.95
Inlet valve open BTDC 26°
Inlet valve close ABDC 46°
Exhaust valve open BBDC 55°
Exhaust valve close ATDC 9°
Compression ratio 8.2
Firing order 1-3-4-2
Cylinder number 4

Air cleaner 2. AFS

Table 2 Specification of test equipment

Item Specification

Air flow sensor 4, Inlet valve

Dynamo meter 6. Dynamo controller

I AICH Il

Thermo couple(l) 8. Temp. controller

9. Thermo couple(2) 10. Thermo couple(3)

11. O Sensor 12. 1st Emission gas

13. 2nd Emission gas 14, Emission analyzer

15. Crank angle sensor 16. Encoder

17. Amplifier 18. A/D converter

Kistler 6125A
ZG70-112B1800
AVL CEBII
AF-Boost meter
Zollner B-22AC
GM hot film type

Compression sensor
Encoder
Emission analyzer
Air-fuel ratio equip.
Engine Dynamometer
Intake air temp. sensor
Catalytic convertor

Delphi M41 J

19, Computer

Fig. 1 Schematic diagram of engine test apparatus
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Fig. 2 Effect of ethanol blended fuel on the
exhaust emission at idle speed
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Fig. 3 Unburned ethanol emissions before and
after catalytic converter at 2000rpm
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Fig. 4 Comparison of acetaldehyde emissions at
2000rpm
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Fig. 5 Comparison of Acetaldehyde emissions at
3000rpm.
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Fig. 7 Effect of ethanol blended fuel on brake
specific fuel consumption
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