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Propagation Speed Characteristics of Premixed Methane-Air Flame
in a Combustion Chamber with Model of Engine Cylinder

C. H. Jeon
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Abstract

Flame propagation speed characteristics of methane-air mixtures were experimentally
investigated in combustion chamber modelled engine. Flame propagation process was known as a
funtion of equivalence ratio, initial pressure and initial temperature. lon probe and schlieren
photograph were applied to measure the local flame speed and flame radius in quiescent mixtures.
Pressure was also measured to make sure of the reproducibility and to apply combustion analysis.
Burning velocity was calculated from the flame propagation speed and combustion analysis.
Flames were developed faster with higher initial pressure and initial temperature but showed
maximum propagation speed at equivalence ratio 1.1 regardless of initial pressure and

temperature. Local flame speed was maximum values at near midpoint between center and wall.
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Fig.1 Schematic of a constant-volume combus-
tion chamber
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Table 1 Experimental conditions

Parameter Condition

Pressure, P; (MPa)

0.18, 0.34, 0.50
0.8,09,1.0,1.1,1.2

313.2, 353.2,403.2

=53} % =
ol de o718 AHe) HetFel §A% @
293} olo] upe AE] ola) HgHe o) e

Folac}. ook BE ol stE 3

% 2o

CH+0 — CHO' +e
CHO' +H,0 — H,0" +CO (1
CH+C,H, — C;H, +e

(226)



ANHAE 2y daduiel wg-27 GERY AR EE B4 103

\

DLIHBMB

Ceramic
insulator

/

a8 08205

Alummum .|
devcon

PEAIIIFNIOEIS

P IILITIIIIIIIREELIPILENILINTES

NN

2202020222220 24

FIEE s FROEIIEN,

AR

A

Section A—A

VPIIFIEIIIIIIIIIL.

DOM

2228898 VI IITILETE,
N

S

%

7
2.

4
Z,

Nickel wire
$0.2

Unit -mm

Fig. 2 Configuration of ion gap probe
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Fig. 3 Typical history of overall signal output
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Table 2 Thermodynamic properties and adiabatic flame temperature of methane - air premixture

Equivalence ratio Molecular weight Molecular weight Adiabatic flame
reactants, My products, My temperature, T¢(K)
0.8 27.8603 27.8501 2219.69
0.9 27.7471 27.7146 2329.31
1.0 27.6362 27.3686 2352.52
1.1 27.5273 26.9148 2335.10
1.2 27.4204 26.4097 2298.15
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Fig. 4 Effect of equivalence ratio on mass fraction
burned (P;=0.34 MPa, T;=403.2 K)
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Fig. 5 Effect of equivalence ratio on flame propa-
gation time (P;=0.34 MPa, T;=403.2 K)
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Fig. 6 Effect of equivalence ratio on flame propa-
gation radius (P;=0.34 MPa, T;=313.2 K)
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Fig. 7 Initial flame propagation speed by schlie-
ren photograph
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