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A Study on Combustion Characteristics of the Methane-Hydrogen Lean
Mixture by Using Multiple Spark Capacity Discharge in a CVCC (I)
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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. As a result, it is possible to decrease the total burning
time and to obtain the reduction of NO concentration by using MSCDI device under the lean mixture con-
ditions without deteriorating combustion characteristics such as combustion efficiency, maximum combustion
pressure etc.. And by mixing hydrogen into methane, it was found that the reduction of the total burning
time was obtained, in comparison with the use of methane only ; and at the same time, the combustion pro-

motion rate was improved remarkably in comparison with the use of methane only.
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Fig. 1. Schematic diagram of experimental apparatus.
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Table 1. Experimental conditions.

Term Specification
Combustion chamber volume,
201
V(cc)
- Methane/Air,
Fuel/Oxidizer Methane-Hydrogen/Air
Equivalence ratio, ¢ 0.6

Hydrogen supplement rate,
Sr(Vol% H,)
Ignition position

0, 10, 20, 30, 40, 50
Side, 0.5R, Center

Ignition method CDI, MSCDI
Initial pressure, P(kg/cm?) 1.5
Initial temperature, Ty(K) Ambient
Ll
(=] e
T Spark Plug

!

Fig. 3. Circuit diagram of MSCDL
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Fig. 5. Comparison of pressure-time traces(center
ignition).
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Fig. 6. Comparison of maximum combustion pres-
sure and total burning time(¢p=0.6).
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Fig. 7. Comparison of flame temperature-time traces
(9=0.6, center ignition).
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Fig. 8. Comparison of maximum flame temperature
and NO concentration($=0.6, center ignition).
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