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Fuel Gas Production from a Down-draft Gasifier using Bionass
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Abstract
Syngas or fuel gas production through biomass gasification is a century old technology.
Biomass gasification is getting more and more interest recently as one of competitive
renewable energy technologies. It does not contribute to increasing greenhouse gases(GHG). A
down-draft gasifier was designed and tested for syngas quality using different fuel sets in
this study. The gasifier was of about 100kW capacity. Tests were conducted at air flow rates
ranging from 10 to 60m’/hr. Fuels tested included wood chips and wood char. The results
showd that gas quality in terms of flammability was reasonably good when the temperatures
were over 600C inside the gasifier. Although 800C or higher is recommended, gas quality
was reasonably good. If insulation was provided outside the gasifier, the temperature would
increase. When wood chips were used, the temperature was below 600C and gas quality was
not good. It seemed that calorific values of fuel and height of reduction zone in the gasifier
are very important. The results of the tests would provide important information for designing

more improved gasifier and its operation.
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[Table 2] Temperature and flammability changes(charcoal size < 2~3cm)

Time | Air Flow rate Temp.(C) Flammability Reference
(min) (L/min) 1 2 3
0 500 41 | 42 | 120 8 B2 g2 A4
10 1000 112 | 282 | 396 00 =22 A
15 1000 372 | 565 | 462 00 B2 sk 44
30 1000 603 | 686 | 606 000 Bilo] FEM X 7] vk
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[Table 4] Temperature and flammability changes(charcoal size > 2~3cm)
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[Table 6] Temperature and flammability changes(Woodchip)
Time |Air Flow rate (T
) . Temp.(©) Flammability Reference
(min) | (L/min) 2 3
500 84 81 72 X Ao A Eo] Eo] BV A
3 1000 91 88 | 114 X
8 1000 120 | 133 | 404 X A7l LA, aE5S A
10 417 138 | 162 | 518 e) o] meFgt
12 667 160 | 203 | 540 e) A7) AskAl 2, AA S, -4 st
16 667 191 | 327 | 526 ¢
22 417 335 | 491 | 498 e) A7) AsHA BA, A7) A A4
25 584 406 | 515 | 477 0O
30 584 423 | 522 | 471 ¢
33 584 486 | 537 | 479 o A7) HA o, B2o] A
35 584 495 | 563 | 544 X A7) SFM, T TR
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N HASE RS B AT HuLE 537CE o vlElA oF 200C7H oA = AS
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[Table 7] CO and CO, Concentration T SAAAE Hol ol vlE ALFIL Fof
(woodchip) Sdukgo] FH3] doyx HEehe= AS & F
Time(min) | CO(%) €0, (%) At BHS daz TEse] dojrl FAvts
10 8.4 78 o) A$E £¢ 9RE TES dojW F47)
15 14.5 8.2 2o vE] AF oz CO7F A COe= Be A
30 21.0 9.6 o o} 2 9or)
4. BHY £ ds5xd
- 5 5ARIE 5~7mm) + £ [FI8[EZ 1:1] 25.35kg
- 3FH] : 32.16%
[Table 8] Temperature and flammability changes(Charcoal+Woodchip)
Time Flow (C
. . Temp.(©) Ignition Reference
(min) | (L/min) 2 3
0 1000 48 45 39 X
3 1500 48 45 46 X A 7]y
6 1000 58 55 118 X "
8 1500 76 78 212 X "
11 500 133 158 | 500 X "
12 1000 158 195 | 567 X "
17 1000 242 313 | 664 X "
20 834 281 402 | 647 Q) A7IHA, EE A
24 834 357 504 | 554 Q) A7y, B4 FJo KA
30 834 451 540 | 495 | OO0 | <17] ml&gF WA 3s}5 Fo}3]
35 834 541 600 | 458 | OO0 | ¥A7] =3 u|=F WAy &gl Foly
43 834 560 605 | 460 00 A7) v A 3 =L
48 250 553 576 | 475 X A7) WA, FARS P, TE TR
TEx7d = COH shefo] ofF Wes ¢ ¢ i FHALEE SHI H g FF0
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[Table 9] CO and CO, Concentration
(woodchip + charcoal)

Time(min) CO(%) COZ(%) o 3‘1% ?_%]_' ‘{l\" 99]\]:]' 8]—7(]1:1!1— @"{[\"H]ﬂ‘ =il
20 12.0 16.0 58S AEE7] wEe Fxo e xF
30 30.0 7.5 o =S Roz Az
43 28.0 6.8

[Figure 4] wood chip [Figure 5] wood chip+charcoal
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