602 ErAEE] =

(&

i

>

p=d

o

|

o
EUANS=

1

A2A W9 weh-27]

B) A 214 A 5%, pp. 602~614, 1997

Bz E44 B A7 (1)

o
)
Ire)
=3
oy
—_
e
o
e
L
4

A Study on the Characteristics of Methane-Air Premixture Combustion
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In order to evaluate the effects of equivalence ratio, initial pressure and temperature on the

laminar flame propagation process, and combustion radicals characteristics, experimental

approachs are carried out in methane-air premixture using a constant volume chamber. Local and

average radical intensities were measured to determine the time and spatial correlations between
*(431nm), C,*(517nm) and OH *(309nm;. The results are showed that two
kinds of equation were proposed for the cases of continuous flame and intermittent flame type to

each radicals; CH

evaluate actual equivalence ratio using relative intensities with each radicals. Both equations
were agreed with actual equivalence ratio within 109 errors range. And schlieren photo and CCD
image were compared with flame sizes at equivalence ratio 1.0.
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Fig. 1 Block diagram of used measuring instruments

Table 1 Specifications of filter and dichroic mirror

Observed Observed Wavelength A [ Band width T i
. . o ) Trans. rate
species spectrum (nm, (nm) (nm)
CH* 431 432.3 1.2 49.2%
Filter C* 517 515.5 1.6 W 65.0%
OH* 309 310.1 12 35.0%
Dichroic CH* 431 Risinm >97%,  Tsoonm- >80%
mirror OH* [ 309 Rsoonn >99%, Tois.>80%
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Table 2 Specification of high speed gated image intensifier

Repetition Gate characteristics
Mode ]
freq. Gate time Delay time Rise/fall time
N 1
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Fig. 4 Experimental appratus of instantaneous radical image acquisition
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Table 3 C,, C, according to calculation time

ln(¢> = X ln([cu*/]cz*) C,
Temp. (K) @ 313.2, 353.2 [Pres. (MPa) : (.08, 0.24, 0.4(4 Average
Calc,
ae C C, C, C. C C,
time
T Bl

o321 | o612z 0.41085 | 0.5820

5ms 0.4005 | 0.6140 | 0. 4149 0. 5888
0.4556 | 0.5599 0.42615 | 0.5758 1
0409 | o 6049 0.4165 | 0.5838 T i

10ms 0.4466 | 0.5840 0. 4526 0.5677
0.5109 | 0.5239 PR

4
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15ms 1 0.5607 | 0.5075 0. 5400 0.5636
0.599 | 0.4782 0.6104 | 0.4682
0.5403 | 0.5259 0.5118 | 0.5303

20ms 0.6907 | 0.4280 0.6413 04571
0.7000 | 0.4240 07630 | o375
0.6137 | 0.4864 0.5779 | 0.4969

25ms 0.8351 | 0.3410 0. 7551 0. 3950
0.8470 | 0,3441 o7 | ome |
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