Combustion Characteristics of Volume Variation of Torch in a CVCC
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Abstract- Six different size of torch—1gmt1on device were applied in a constant
volume combustion chamber for evaluating the effects of torch-ignition on combustion.
The torch-ignition device was designed six different volumes and same orifice size.
The combustion pressures were measured to calculate the mass burn fraction and
combustion enhancement rate. In addition, the flame propagations were visualized by
shadowgraph method for the qualitative comparison. The result showed that the
combustion pressure and mass burn fraction were increased when using the torch
ignition device. And the combustion duration were decreased. The combustion
enhancement rates of torch-ignition cases were improved in comparison Wwith
conventional spark ignition. Finally, the visualization results showed that the
torch-ignition device the torch-ignition induced faster burn than conventional spark
ignition due to the earlier transition to turbulent flame and larger flame surface, during
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the initial stage. And the initial flame propagation was effected torch-ignition volume.
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Fig. 2 Schematic of torch-ignition device
Table 1 Specification of torch-ignition device

Parabolic

mirror - Parabolic
‘ e D(mm) | 12 14 16 18 20 22
Amplifier Tigh-speed
Camera V(ce) 1.1 1.5 2.0 2.5 3.1 3.8
De(mm) 0
h(mm) 10

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 3 Pressure rise and Mass burn fraction rise after ignition for torch-ignition and conventional spark-plug
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Photol Image of flame propagation
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The volume of torch-ignition device, cc

Fig. 4 CER as a function of torch-ignition volume
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