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Abstract: This is the second paper on the combustion characteristics of landfill gas in a constant volume
combustion chamber for a large displacement volume commercial engine, and it discusses the combustion
process on the basis of pressure measurements. The results show that the bimodal peak pressure phenomenon,
which is caused by the interaction of the heat release and the heat transfer, is more apparent as the mixtures
are more favorable to combustion, and the magnitudes of the pressures depend on the unburned fraction. In
addition, there exist four main inflection points during heat release owing to variations in the heat transfer
area related to flame propagation from the ignition point. Furthermore, the number of inflection points
increases as the mixture quality worsens because of the extended burn duration. Consequently, the
sophisticated interactions between the heat transfer area changing pattern due to flame propagation and
transfer duration might cause very peculiar heat release patterns.
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Table 1 Specification of CVCC

Bore 152mm
Stroke 85.2mm
Swept volume 720cc

Visualization window 140mm x 85mm

Table 2 Equivalent and corrected equivalent ratios
according to fuel composition

Fuel CH, LFGl  LFG2  LFG3
(zcy,) (1.0) (0.9) (0.8) 0.7)
¢ 1.000 1.000 1.000 1.000
¢ 1000 0988 0974  0.957
b 0.900  0.900  0.900  0.900
¢ 0900 0.889  0.877 0.6l
¢ 0.800  0.800  0.800  0.800
¢ 0.800 0790  0.779  0.765
¢ 0.700  0.700  0.700  0.700
¢ 0700  0.692  0.682  0.670
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Fig. 1 Schematics of experimental apparatus
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Fig. 2 Pressure after ignition according to equivalent
ratio and CH, fraction
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Fig. 3 Pressure after ignition according to equivalent
ratio and CH, fraction
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