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Development of Small-scale Woody Biomass Gasification Combined Heat and Power Plant

WK IERST Il SR ORAGR KET

Masanori Shimizu  Takuro Yamazaki Mizuki Ookubo

In recent years, there has been a demand for the practical application of small-scale gasification
cogeneration systems that can utilize biomass such as bark, branches, and leaves that are
difficult to gasify.

Therefore, we manufactured a 1/4 scale gasification experimental plant of the actual machine
and conducted a gasification experiment using bark and branches and leaves. As a result, we
confirmed that it is possible to produce combustible gas with high calorific value required
for gas engine operation. Power generation output characteristics at the gasification reaction
temperature were also confirmed. As another result, the overall energy efficiency of the
recovered heat and power is 48% of the input energy, but it can be improved by reusing the
engine exhaust and gasification residues.

We will continue to develop facilities based on these basic technological verifications and

establish a raw material supply chain that is essential for commercialization.

KEY WORDS:Biomass, External heating gasification method, Generated gas,
Power generation output, Energy balance, Gasification reaction temperature
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Fig. 1 System flow of Biomass gasification Test Plant.
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Fig. 2 Panoramic view of Test Plant.
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Table 1 Component analysis results of Biomass.

Branches
Sample type Sawdust|and Bark
leaves
Component| Moisture | wt% 4.8 11.9 8.9
of Ash wt% 0.3 12.9 3.2

Biomass ["yolatile | wt%| 79.3] 58.2] 65.2

Fixed carbon| wt% 15.6 16.9 227

C wt% 48.1]  353] 47.0

H wt% 6.4 5.0 5.8

N wt% | <0.1 0.3 0.3

0 wt% 45.1| 46,5 436

LHV  |[MJ/kg 17.9 14.7 17.5
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Table 2 Experimental conditions.

450 - 950 deg C
60 - 80kg-dry/h

Gasification reaction temp.

Biomass supply quantity

Air supply quantity to the

3
reaction field 10 m°N /h

Moisture content of Biomass 4-15%
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Table 3 Composition of generated gas.

Branches
Sample type Sawdust |and Bark

leaves
Composition| H, |dryvol% 128 118 127
generated | CO |dryvol%|  30.8 317 309

gas CO, |dryvol% 11.8 11.9 11.2

CH, |dryvol% 10.3 10.9 9.4

C,H, | dryvol% 3.6 2.8 3.2

C.Hg | dryvol% 0.6 0.4 1.9

N, |dryvol%| 29.9] 29.8] 29.1

O, |dryvol% 0.2 0.7 1.6

Total | dryvol% 100 100 100

LHV | MJ/m’N 11.7] 112 119
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Fig. 3 Gasification reaction temp vs Capacity to
generate electricity.
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Fig. 4 Energy balance.
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