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Experimental Evaluation of Synthesis Gas Production from Air Dried Woodchip
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ABSTRACT

Biomass gasification provides synthesis gas or syngas that can be used for internal combustion engines as fuel or chemical synthesis
as feedstock. Among different types of gasifiers, downdraft gasifier can produce relatively clean syngas with lower tar contents. In
this study, a downdraft gasifier was fabricated with 150 mm of hearth diameter to gasify woodchip that is commercially available in
this country. After drying woodchip to about 20 %, gasification experiments were conducted measuring temperature, pressure, air and

gas flow rates. The volumetric concentrations of CO, H,, CO,, CHs; were 10.7~14.5,

16.5~21.4, 12.5~16.6, and 2.3~2.9,

respectively. They were overall within the ranges of the results that the previous studies showed. However, CO concentration was
relatively lower and H, was slightly higher than those from other studies. It seemed that water gas shift reaction was occurred due
to the moisture in the fuel woodchip. Additional drying process coupled with syngas cooling would be required to improve the

overall efficiency and syngas quality.
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Fig. 1 Schematic of downdraft gasifier fabricated for the
experiment (1.Biomass inlet; 2, Gas outlet; 3. Air
inlet; 4, Hearth; 5, Grate; 6. Ash outlet; 7. Grate
agitator)
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Gasifier Cyclone Convector Filter Blower  Flare

Fig. 2 Flow diagram for gasification experiment
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Fig. 3 Gasification rate illustrated by temperature and
weight changes (ER=0.28)
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Fig, 4 Gasification rate illustrated by temperature and
weight changes (ER=0.25)

o emfjAo] 14 HEgo] Uojup= AlsloA o] Lm= 800 C
Yel5 A8k B Fgo] BESINE A7)l FEA0
2600 C oJske] 2x5 Yer|= sk9out, 21 1,000 C
olAre] LrE Yehf7|E stk oA olgdt viel go] &
=7F 800 C oJAfe] oA vkt 7kt ukgo] dofut
Al Hct.

7pA3} Bhgo wE HE AHER ARG 15.1~18.75 kg
o= vehgth o] o FFE 7] S 22~25 Nm'/h, A
AE FA7FA G 36~40.2 Nm*/heioh 34417} 20 %
FEY 1 FYRARES] AAUEHS 3,200 keal/kg HEo|Tk
(Hong, 2004). vfo] 2ol cfgh vkl BAH4] CHy 4006
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(Prins et al., 2007). 7FAS}of| djgt 37]9=4] (Equivalence
Ratio, ER)= thaa} Zo] Aojwt,

ER=Ruc/Rqt (1

20

Table 1 Comparison of experimental results and typical
values for wood biomass gasification

Experimental | Typical values or
Parameters . s
results recommendation
Moisture contents (%) 20~ 24 12~20
Air consumption required for gasification _
(Nm’-air/kg-wood) 1.06~1.32 15
Gas production (Nm*/kg-wood) 2.02~2.52 2.5
Gas composition
(6[0] 10.7~14.5 17~22
Hy 16.5~214 16~20
CO 125~16.6 10~15
CHy 2.3~29 1~2
Lower gas heating values (MJ/Nm®) 3.9~5.2 4.6~5.8

* (Rajvanshi, 1986)
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oJskE 7Ptk (Wang et al,, 2008). 3FF4] 7IAeMd2lE &4
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Photo 2 Collection of condensed water vapor and tar from
filter box
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