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A Study on the Auto-ignition Combustion Characteristics of CH4-Air

Pre-mixtures in Constant Volume Combustion Chamber
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Abstract

Exhaust gas emissions from internal combustion engines are one of the major sources of air pollution.
And, it is extremely difficult to increase gasoline engine efficiency and to reduce NOx and PM(particulate
matter) simultaneously in diesel combustion. This paper offers some basic concepts to overcome the above
problems. To solve the problems, a recommended technique is CAl(controlled auto-ignition) combustion. In
this paper. internal EGR(exhaust gas recirculation) effect is suggested to realize CAl combustion.

An experimental study was carried out to achieve CAl combustion using homogeneous premixed gas
mixture in the constant volume combustion chamber(CVCC). A flame trap was used to simulate internal
EGR effect and to increase flame propagation speed in the CVCC. Flame propagation photos and pressure
signals were acquired to verify internal EGR effect. Flame trap creates high speed burned gas jet. It
achieves higher flame propagation speed due to the effect of geometry and burned gas jet.
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Fig. 1 Schematic diagram of experimental
setup

Table 1 Experimental conditions

Base | Hole-U | Hole-C| Hole-L
Pi (Initial pressure, bar) 3 and 5
Ti (Initial temp. T) 70 and 100
Phi (Equivalence catio) 06, 0.8 and 1.0
T 7}
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(a) Flame trap
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(b) Installation location

Fig. 2 Flame trap and installation location
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Fig. 3 Comparison of pressure change
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Fig.5 Flame propagation photo(Phi=0.6,
Ti=70°C, Pi=3bar)
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