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Abstract - An easy approach to replacing older diesel engines is to replace them with gas engines using fuels
such as CNG or LPG. However, fuels such as LPG have not been applied to large gas engines in many cases,
so it is not easy to predict the performance of gas engines based on CNG fuel. Accordingly, in this study, we
applied LPG fuel to a CNG-based large gas engine and examined the performance and emission
characteristics. In particular, the results were confirmed through tests to see how effective EGR, which is wide-
ly used for NOx reduction, is applied. As a result, in the case of LPG, even though the operating conditions
were secured to a level that excludes serious knocking, mild knocking at high loads was still found to be more
frequent than CNG. However, it was possible to secure an output level similar to CNG in the high-speed range.
Efficiency was higher due to a faster combustion speed than CNG, and it was confirmed that it was possible to
simultaneously reduce NOx and the frequency of mild knocking through the application of EGR.
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Table 1. Engine specifications

Parameters Specification
Cylinder number [-] 6
Displacement [L] 6.8
Bore x Stroke [mm)] 107 x 126
Compression ratio [-] 10.6

The maximum power [PS] 240 @ 2,500 rpm

The maximum torque [Nm] 890 @ 1,500 rpm
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Fig. 1. Test engine and an experimental setup.
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Table 2. Properties of the test fuel

LPG CNG

LHV (MJ/kg) 47 50
Laminar flame speed (cm/s) 40.3 36.7
Autoignition temperature (C) 475 540
HC ratio 2.65 3.69

Octane number (RON) 105 120
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Fig. 2. Full load performance of a test engine.
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Fig. 4. Comparison of NOx and THC emission.
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