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Combustion Characteristics Analysis of Methane-Air Homogeneous
Mixture in a Constant Volume Combustion Chamber

Suk-Young Lee, Sang-Jin Kim, and Chung-Hwan Jeon

ABSTRACT

In this study, a cylindrical constant volume combustion chamber is used to investigate
the flow and combustion characteristics of methane-air homogeneous mixture under
various Initial charge pressure, excess air ratios and ignition times. The flame and
burning speed, mean gas speed are calculated by numerical analysis to analyze the
combustion characteristics. It is found that the mean gas velocity during combustion has
the maximum value around 300 ms and then decreased gradually on the condition of
10000 ms, and that the combustion duration is shorten and flame speed and burning
velocity have the highest value under the conditions of an excess air ratio 1.1, an initial
charge pressure of 0.2 MPa and an ignition time of 300 ms in the present study. And,
the initial pressure and burning speed are in inverse proportion, so that it is in
agreement with Strehlow who presented that the initial pressure and burning speed are
in inverse proportion when the burning speed is under 50cm/s.
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A Area, m?
D Chamber diameter, m THC Total hydrocarbon, g
AH Differential enthalpy, MJ/kmol U Gas velocity, m/s
A Convective heat transfer w--u, ~ Component of velocity, m/s
coefficient, W/m*K vy, Spatial component, m
T Molar enthalpy, M]J/kmol ¥ Specific heat ratio
LHV Low heating value, MJ/kg n Efficiency
n Mole number, mol Subscripts
R Gas constant, J/kg-K ad Adiabatic
R Universal gas constant, J/kmol-K b Burnt
* FFITIHNEUE 1A =
o TS A A3 .M &
ok ARG SR 7) A Sk
t A AR} sylee@dongyang.ac.kr




10 oM - 7 - AF 3
c Chamber react Reaction
disso Dissociation ref Reference condition
Front Flame front u Unburnt
nt Heat transfer Superscripts
i Species Predicting
init Initial condition * Perfect condition
prod Production Flux or mass rate
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