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An Experimental Study on the Burning Velocity Measurement of Natural Gas
You Hyun-Seok, Han Jeong-Ok and Pang Hyo-Sun
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Abstract

Static and non-static flame methods were used to measure the laminar burning velocity of
methane, ethane and natural gas. The flame slot angle and velocity of unburned gas mixture were
determined by Schlieren method and LDV, respectively, for static flame. The diameter of nozzle
was selected as 11lmm. The experimental results containing the stretch effect showed that the
maximum burning velocities were 41.5 for natural gas, 40.8 for methane and 43.4cm/sec for ethane
on equivalence ratio of 1.1. Constant volume combustion chamber was also used for non-static
flame. The propagation process of flame front was visualized by high speed camera during
constant pressure. The maximum burning velocity of natural gas was determined as 42.1cm/sec
on equivalence ratio of 1.15.
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Fig. 1 Schematic diagram of conical flame burner

Table 1 Compositions and major properties of natural gas employed in experiment

(Indonesian)
Composition CH, C.H, C.H, i-C.H, n-C.H | N,
Vol. % 89.78 7.48 2.02 0.36 0.34 J 0.02
HHV 10,467 (Kcal/Nm?)
S-G 0.62(Air : 1.0)
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Table 2 Summary of methane-air density ratios
with various mixture conditions(p=1
atm, T =298+ 3K)

Equivalence ratio Density ratio(p,/p,)
0.6 4.33
0.7 4.77
0.9 5.57
1.0 5.93
1.1 5.59
1.2 5.23
1.35 4.69
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technique as a function of equivalence ratios

Table 3 Flame and burning velocity measured in
CVCC with NG-air mixtures at various
equivalence ratio(¢)
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