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A Study on the Flame Stability of Porous Ceramic Burner
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Abstract: Typical boiler system consists of combustion chamber and heat exchanger in one housing,

therefore the size of boiler system is large and the heat exchanging efficiency becomes low. At these

boiler systems,

because the combustible mixture fires as

free flame in the combustion chamber,

consequently the combusted hot gas heats the heat exchanger only as conductive and convective heat

transfer. The present Porous Ceramic Burner concept is that combustion process is occurred at the gaps of

the porous ceramic materials, and the heat exchanger is placed in the same porous materials. Therefore we

can reduce the boiler size, and we can also use radiative heat transfer from ceramic material with

conductive and convective heat transfer from combusted gas throwing the porous materials.

The purpose of this study is to search the flame stability ranges at different fuel flow rate and excess

air ratio burning in the ALO; ceramic balls. We found out the stable excess air ratio range on given

combustion intensity. And we can get clean porous ceramic combustion results compared with free flame.
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Fig. 3 Direct photo of flame growth and flame stability
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Table 1 Excess air change at fuel 5//mincondition

Execss | Measurement| Surface UHC co CO, 0 NOx
air ratio [ time(min.) | temp.(T) |(ppmvol) | (%vol) | (%vol) | (%vol) | (ppmvol)
10 418 768 343 | 924 | 2.64 61
Test
~ ~ ~ ~ ~ ~ stop
L0 20 after
30 N N N N N N 10min
10 95.9 31 0.00 | 8.84 | 6.60 38
20 215 74 | 000 | 9.26 | 5.80 62 Test
14 sop
30 323 77 | 001 | 950 | 5.42 79| 55
min
35 367 323 0.05 | 9.62 | 5.12 41
10 58.9 53 0.00 | 6.90 | 9.68 37
20 54.4 10 0.00 | 7.18 | 9.14 57
7 30 44.1 9 0.01 | 7.18 | 9.12 79 Stable
i 40 424 16 0.01 | 698 | 9.44 44 flame
50 434 12 0.01 | 7.22 | 894 52
60 44.7 1 0.00 | 7.30 | 8.92 63
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