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Abstract - In this study, a dual fuel engine fueled with natural gas and diesel was tested to investigate the
effects of heating value variation of CNG fuel. CNG substitution rate which is defined as the ratio of CNG and
diesel supplied in a heating value basis was fixed at 80%. The higher heating value was varied from 10,400
keal/Nm® to 9,400 kcal/Nm” by mixing nitrogen gas with pure CNG and diesel fuel was injected at a fixed in-
jection timing. The engine test results showed that thermal efficiency and power output were decreased as the
heating value of mixed CNG fuel was decreased. And the peak cylinder pressure was also decreased but the ig-
nition delay time and the combustion duration and timing were almost same.
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Table 1. Specifications of the base engine

Number of cylinder 6
Bore (mm) 103
Stroke (mm) 118

Displacement volume (cc) 5,899
Fuel Diesel
Compression ratio 17.0

Max. power 187.5 kW / 2,500 rpm

Max. torque 95 kgf'm / 1,400 rpm
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Fig. 1. Schematic of experimental setup.
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Table 2. Dual-fuel engine test conditions

Substitution rate (%) 80
Engine speed (rpm) 1,800
Fuel injection pressure (MPa) 110

10,400, 10,200, 10,000,
9,800, 9,600, 9,400

Fuel injection timing (ATDC CAD) -16

Higher Heating value (kcal/Nm)
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Fig. 2. Effect of CNG heating value on power
in dual fuel engine.
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Fig. 4. Effect of CNG heating value on cylinder
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