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A Study on Combustion Characteristics of the Methane-Hydrogen Lean
Mixture by Using Multiple Spark Capacity Discharge in a CVCC (II)
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Abstract —In the present study, the combustion characteristics of methane and hydrogen-supplemented
methane as alternative fuels for automotive vehicles were investigated at various hydrogen substitution rate,
ignition position and ignition methods in a CVCC. The main results obtained from the study can be sum-
marized as follow. In case of center ignition and neat methane-air mixture, the flame propagation processes
are propagated with an elliptical shape, but they are changed an instable elliptical shape flame with very reg-
ular cells and higher velocity by increasing the hydrogen supplement rate. In case of side, 0.5R ignition and
neat methane-air mixture, the flame propagation processes are propagated with an instable elliptical shape
flame, but they are changed from an instable elliptical shape to wedge shape flame with very irregular cells
and higher velocity by increasing the hydrogen supplement rate. Although the flame propagation shape with
ignition position and ignition devices was not differ, the flame area of MSCDI device was a little larger than
it of CDI device at the same time.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Ignition position.
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Fig. 3. Schlieren optics arrangement.
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Table 1. Experimental conditions.

Term Specification

Combustion chamber volume, 201

V(cc)

Fuel/Oxidizer Methane/Air,
Methane-Hydrogen/Air

Equivalence ratio, ¢ 0.6

Hydrogen supplement rate, S, 0, 10, 20, 30, 40, 50

(Vol% H,)

Ignition position Side, 0.5R, Center
Ignition method CDI, MSCDI
Initial pressure, P; (kg/cm?) 1.5

Initial temperature, T; (K) Ambient
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Fig. 4. Effect of hydrogen supplement rate on flame
propagation process ($=0.6, center ignition, CDI).
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Fig. 5. Effect of hydrogen supplement rate on flame
propagation process (¢=0.6, center ignition, MSCDI).
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Fig. 6. Effect of hydrogen supplement rate and ignition device on flame propagation process (¢=0.6, center

ignition, 40 ms from spark).
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Fig. 7. Effect of hydrogen supplement rate on flame
propagation process ($=0.6, side ignition, MSCDI).
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Fig. 8. Effect of hydrogen supplement rate on flame
propagation process (¢=0.6, 0.5R ignition, MSCDI).
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