using a thermoelectric conversion module.
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Research on Heat and Electricity Combined Utilization of Woody Biomass Energies
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Abstract

A time has come to reflect on civilization blessed with convenient fossil fuels for the past 100years. Bad effects
caused by excessive carbon dioxide (CO;) have now begun destroying our global environment seriously. In addition,
fossil fuels have become limited resources. Therefore renewable energy such as solar, wind, and biomass will be
needed as substitute fuels. In such background, we manufactured the practical Stirling engine using biomass fuels in
2005. And we proposed a unique co-generation system by the engine that uses woody biomass fuels. The
co-generation system provided about 3kW of electricity and the heat from the system can be recovered and
used in a number of ways for space and domestic water heating. The co-generation system is utilizes up to 45%

of the system input energy in the form of electricity or heat. In this study, we tried to recover the waste heat of 43% by
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Fig.1 Practical Stirling engine
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Table 1 Woody biomass fuels
£ 1 KRENA A< 2E

Calorific Water Ash Costs
Biomass fuels power | content rate | content rate
[kJ/ke] [9%] [9%] [US$/kwh]
Sawdust 7,500 45~60 1~3 0.05
Chip 8,800 30~50 1 0.04
Pellet 16,000 10~15 1~5 0.07
Firewood |2 12,000 25~50 1~5 0.04
Shredded 18000 | 13~14 1 0.1
wood
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Table 2 Specification of practical Stirling engine
*£2 ERARZ-D TP
5 HP at 650rpm

Engine output

Wood, sawdust, chip, pellet,

Fuels used carbonized dropping, etc.
Fuel consumption 38 kW (10kg/hr of wood)
Lubrication Dry bearings; no oil used
Working fluid Air
Working pressure 5 bar, seif-pressurizing
Heater head temp. 650 C
Dimensions 450 X450 X 1200 mm
Weight 200 kg
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