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Abstract : Different solutions have been proposed to reduce air pollutants and greenhouse gases to combat the severity of
environmental pollution. Research on alternative fuels in the transportation sector can utilize existing infrastructure while
minimizing pollution. This study aims to assess engine performance and emission changes by varying the blend ratios of
OME,, an E-fuel-based fuel. Experiments were conducted by adding OME; to a spark-ignition(SI) engine, followed by a
numerical analysis using GT-Suite. Results showed that increasing the OME, energy ratio led to a decrease in engine output
(up to 9.27 % reduction in IMEP). However, it also improved thermal efficiency(up to 3.67 % increase) due to enhanced
combustion. Moreover, the addition of OME; resulted in a maximum reduction of 35.67 % in NOx emissions. Thus, utilizing

OME; as an alternative fuel can be an effective and environmentally beneficial approach.
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Table 1 Properties of DME, OME,""”
DME OME;
CASNO. 115-10-6 628-90-0
Molecular formula CH;0CH; | CH;0(CH20),CH;3
Molecular weight (g/mol) 46.07 106
Boiling point (°C) -25 105
Lower heating value (MJ/kg) 28.43 20.6
Oxygen content (%) 34.8 452
Liquid density (kg/m’) 667 980
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Table 2 Specification of engine

Item Specification
Engine type 2-cylinder, 4-stroke gasoline turbo engine
Bore (mm) 86
Stroke (mm) 86
Displacement (cc) 999
Compression ratio 9.2
Bore/Stroke ratio 1
Max. power (kW/rpm) 30/3,000
Max. torque (Nm/rpm) 115/1,800
Table 3 Experimental conditions
Speed BMEP . OME, energy ratio
Case (rI:)m) (bar) A/F ratio (%)gy
1 1700 4.5 14.7 0
2 1700 45 14.2 3
3 1700 45 13.7 6
4 1700 45 13.3 9
5 1700 45 12.9 12
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Fig. 1 GT-Suite engine model

Table 4 Model calibration for reliability

Main data for calibration * Data reliability error

BMEP (bar)

Torque (Nm)

Engine speed (rpm)

<10%
BSFC (g/kW-h)

Air flow rate (kg/h)

NOx (ppm)

*Data reliability error(%)=(model data - actual test data) / actual test data
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