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The Effect of the Excess Air Factor on the Emission Charactenistics of
the SI Engine Fueled with Gasoline-Ethanol and Hydrogen Enriched Gas

Cheolwoong Park, Young Choi, Seungmook Oh, Changgi Kim and Gihun Lim

Key Words: Gasoline Engine(7F<&® <l%1), Ethanol(ll §F2), Hydrogen-Enriched Gaseous Fuel(5~4:
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Abstract

Trends in the automotive market require the application of new engine technologies, which allows for
the use of different types of fuel. Since ethanol is a renewable source of energy and has lower CO;
emissions than gasoline, ethanol produced from biomass is expected to be used more frequently as an
alternative fuel. It is recognized that for spark ignition (SI) engines, ethanol has the advantages of high
octane number and high combustion speed. Due to the disadvantages of ethanol, it may cause extra
wear and corrosion of electric fuel pumps. On-board hydrogen production out of ethanol is an
alternative plan. This paper investigates the influence of ethanol fuel on Sl engine performance, thermal
efficiency and emissions. The combustion characteristics with hydrogen-enriched gaseous fuel from
ethanol are also examined. As a result, thermal efficiency increase compared to gasoline. Also,
reductions in CO,, NOx, and THC combustion products for ethanol vs. gasoline are described.
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Table 1 Test engine specifications

Item Specifications
Bore 82 mm

Stroke 93.5 mm
Compression ratio 10.1

Idle speed 700 + 100 rpm

Intake timing BTDC 9° / ABDC 43°

Exhaust timing BBDC 50° / ATDC 10°

Valve overlap 15°

Table 2 Comparison of fuel properties

. . SRG
Chracteristics Ethanol | Gasoline
(LHV)
Heat of vaporization
880 379
(ki/kg) H, (120
Lower heating value
g 28 | 435 | Mkg):
(MJ/kg) 18%,
Average octane
CO (101
number 104 91
MJ/kg):
(RON+MON)/2
——— —— 15%,
Stoichimetric air/fuel 9.0 147
. . . 0,
ratio C02:12%,
Oxygen mass content N2:55%
32 0
(%)

=47 - 9%
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