Fh=r Y A v G 8} 515] 2] A| 234 #|32(2018)

http://dx.doi.org/10.15435/JILASSKR.2018.23.3.114

FTHHS- Off-gasE ©] &3

TH2n] A7145} elAle)
.'.?_

AL L wj7|7kx EA) #3)

* * * kk = *3k
H OB OlFR"- 0187 HY - 255

Combustion and Emission Characteristics in a High Compression Ratio
Spark Ignition Engine using Off-gas from FT reaction
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Abstract

FT process is a technology of chemical reactions that converts a mixture of carbon monoxide and hydrogen into liquid hydro-
carbons. During the FT process unreacted gas, known as Off-gas which has low-calorie, is discharged. In this study, we developed
an engine that utilize simulated Off-gas, and studied the characteristics of the engine. The off-gas composition is assumed to be H,
70%, CO 15%, CO, 15% respectively. Under stoichiometric air-fuel ratio, the experiment was conducted at WOT and IMEP 0.3
Mpa changing compression ratio. Ignition timing was applied with MBT timing. Maximum indicated thermal efficiency 37% was
achieved at compression ratio 15 under WOT. CO, CO, and NOy were influenced by changing compression ratio, and CO emission

was satisfied with the US Tier 4 standard for nonroad engine over the entire experimental conditions.
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FT reaction : Fischer & Tropsch reaction

WOT : Wide Open Throttle

IMEP : Indicated Mean Effective Pressure
MBT : Maximum Brake Torque

MFC : Mass Flow Controller

COvV : Coefficient of Variation
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MFB : Mass Fraction Burned

CR : Compression Ratio

BTDC : Before Top Dead Center

ISCO : Indicated Specific Carbon monoxide

ISCO, : Indicated Specific Carbon dioxide

ISNO« : Indicated Specific Nitrogen oxides
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Table 1 Engine specifications

Engine type 4-stroke, 1-cylinder
Ignition Spark ignition
Bore x Stroke (mm) 123 x 155
Displacement (cm®) 1,842

Air aspiration system Natural aspiration

Fuel supply system Mixer
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Table 2 Exhaust gas analyzer specification

Table 4 AC Dynamometer specification

Manufacturer AVL Motor specification
Model AMA i60 R1 Manufacturer HYOSUNG
NOx (ppm) 0~5000 Model TEFC
CO (ppm) 0~5000 Phase 3
CO; (Vol%) 0.5~19 Power (kW) 45
frequency (Hz) 60
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Fig. 1 A schematic of the engine experimental setup

Table 3 Engine experimental conditions

1800 rpm

Engine speed

Engine load WOT, IMEP 0.3 Mpa

Fuel (Vol%) Hz 70%, CO 15%, CO2 15%
Compression Ratio 11, 13, 15, 17
Excess air ratio (A) 1.0

kcal/Nm® (9.46 MJ/Nm?)o]t},
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Fig. 3 Ignition timing according to CR at WOT
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Fig. 5 Heat release rate and In-Cylinder Pressure accord-
ing to CR at IMEP 0.3 Mpa
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