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Emission Characteristics of Dual Fuel Diesel Engine in
Accordance with Common-rail Pressure and Natural Gas
Mass Proportion
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Abstract : There are many studies on multi-fuel diesel engine, and the most prominent among these are
natural gas dual fuel diesel engines. The purpose of this study is to investigate the effect of common

rail pressure and natural gas mass fraction on the emission of natural gas dual fuel diesel engines.

Experiments were performed with differential common rail pressures and natural gas mass fractions at
three loads, and engine revolutions were fixed at 2,000 RPM. As a result, the specific emission of NOx
increased and CO and THC decreased as the common rail pressure increased; however, CO, did not
change. There was no effect of the natural gas mass ratio on the trend of specific emission of NOx
and CO. In the case of THC, it increased as the natural gas mass ratio increased at the lower output.
In the case of CO,, the reduction rate was about 45%, and it decreased by about 4% per 12 kW output

as the natural gas mass ratio increased.
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Table 1 Specification of test engine

Description Specification
Bore/Stroke 83/130 mm
Number of cylinders 4
Piston  displacement 1,991 cc
Maximum power 84/4,000 kW/rpm
Compression ratio 17.7
Inlet valve opening timing 7°CA
Inlet valve closing timing 43°CA
Exhaust valve opening timing |52°CA
Exhaust valve closing timing |6°CA
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Table 2 Experimental conditions

Fig. 1 Schematic diagram of the experimental

apparatus

Output kW Pcr MPa NG %wt
11.7 50~70 0~77
234 50~80 0~87
35.1 60~80 0~85
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Table 3 Coefficients of each emission'”

Emission Ugas
NOx 0.001589
CcO 0.000966
THC 0.000479
CO, 0.001517
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Fig. 3 CO  specific  emission  according to

common-rail pressure
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Fig. 5 CO, specific  emission according to

common-rail pressure
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Fig. 6 NOx specific emission according to natural

gas mass fraction
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Fig. 11 THC specific emission according to engine

load
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