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Abstract - In this paper, purpose of study is emissions characteristics according to effects of heating value
variations of CNG fuel in a dual-fuel engine fueled by diesel and natural gas. For heating value variation of
CNG fuel, nitrogen gas was mixed with pure CNG fuel. So the higher heating value was changed from 10,400
kecal/Nni to 9,400 kcal/Nmi . Under one condition of CNG substitution rate was fixed at 80%, diesel fuel was
injected at a fixed injection timing of 16 CAD BTDC and fuel pressure was also fixed at 110 MPa. The con-
dition of tested engine was 1800 rpm and S00Nm. Emissions were sampled in exhaust pipe was located at
downstream turbocharger. As a result, emissions characteristics were checked in heating value variations of
CNG fuel with mixed nitrogen gas THC, CH, and CO emissions decreased and NOx and CO; increased.
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Table 1. Specifications of the base engine

Item Specification
Engine type Diesel
Displacement volume 5,899 cm?®
Bore 103 mm
Stroke 118 mm
Number of cylinders 6
Compression ratio 17.0
Maximum power 187.5 kW / 2,500 rpm
Maximum torque 932 Nm / 1,400 rpm
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Fig. 1. Schematic of experimental setup.
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Table 2. Dual-fuel engine test conditions

Experimental condition Description
Substitution rate (%) 80
Engine speed (rpm) 1,800

Torque (Nm) 500

Diesel injection pressure 110

(MPa)
Diesel injection timing 16
(BTDC , CAD)
Lower heating value of
Diesel (kcal/Nm®) 10,300
Higher heating value of 10,400 ~ 9,400
CNG (kcal/Nm®) at 200 intervals
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Fig. 2. Effect of CNG heating value on THC
emissions in a dual fuel engine.
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Fig. 3. Effect of CNG heating value on CHi
emission in a dual fuel engine.
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