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Feasibility Study of Biomass Gasification and Cogeneration System
Using Driftwoods and Lumbering Chips

Hiromichi TANAKA

Abstract

A feasibility study was conducted regarding the utilization by Tokai University Shimizu Campus in Shizuoka
Prefecture of the electricity and heat supplied from biomass gasification and cogeneration systems which make use
of driftwoods and lumbering chips occurring around the campus. The results of the study are as follows.

The utilization amount of lumbering chips which could be brought to the campus free of charge was 47.8 t/day,
this amount being the result of an investigation of the maximum biomass amount of the area between the Oigawa
River and the Fujikawa River. When this was added to the amount of driftwoods in the basins of the Oigawa, the
Abekawa, and the Fujikawa Rivers, the total amount of usable biomass was 73.6 t/day.

The premise was made that energy and heat would be supplied to the Shimizu Campus Buildings No. 1 through
10 and to Tokai University Shoyo Senior High School. Based on the amount of electricity and heat that would be
used in the facilities, the place of project enforcement and the plans for the arrangement, electrical system, heat
supplying system and system of waste water treatment were determined, and the biomass gasification and cogenera-
tion systems were investigated and decided upon as follows: the generation power and heat supply for Plan One were
1,000 kW and 1,100 kW, respectively (total conversion efficiency is 60%); and those for Plan Two were 500 kW and

1,100 kW, respectively (84%).
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Table 1 Abundance of the driftwoods (m?®/year)
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Table 2 Driftwood abundance in the seashore and the
harbor (m?/year)
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Table 3 Abundance of the dam driftwood (m?/year)
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Table 4 Abundance such as the lumbering chips (The total)
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Fig.2 Results of the electric power amount of consumption (June, 2002 - May, 2003 every facilities)
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Fig.4 Electric power load-pattern about the midterm (April, May, October, November)
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Fig.5 Electric power load-pattern about the winter (December - March)
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Fig.6 Results of the gas amount of consumption (The No. 8 building in the School of Marine
Science and Technology) (April, 2001 - March, 2002)
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Table 7 Result of the componential analysis of the

driftwood
FFRA R

C wt% (dry) 49.6 49 .4

H D) 5.9 5.4

(0] ) 43.8 42.2

S ) <0.1 <0.1

N . Vi 0.2 0.1

Cl ! % <0.1 1.2
w0 0.5 1.7
&g wt% 8.5 12.7
BRI | keal/kg 4,670 4,680
{7 P keal/kg 3,930 3,760
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Fig.7 Fixed floor up-draft gasification
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Table 8 Residual ingredient after the burning

BAfL PANIN B Hi M
x5 % 37.4
%= % 0.07
|V vEReE 6.51
Wlwvvres| %y 9.03
P& 19.91
® % 8.50
e — 120
E % <5 <50
LS. <0.5 <5
% 75%& e/ (dry) <0.05 <2
Bo|=von 52 <300
a=PA 51 <500
#h <5 <100

Table 9 Generated gas ingredient

B o aHE wt% (dry)
H, 19.0
CO 23.0
CH, 5.3
CO, 12.0
N, 41.0
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