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The quantity of high-quality biomass with low ash content is small. Securing
high-quality biomass is physically and economically difficult. This factor is one of the
disincentives that discourage the spread of biomass combustion apparatuses.
This study evaluated clinker formation for different fuels and combustion states in a home-use woody
pellet stove with a rated heating output of 8 kW. Woody pellets were pulverized, the moisture
content was regulated, and Bio-coke was produced by loading them into the reaction container of @
6. With a combustion rate of 1.65 kg/h, blend firing (one hour) of the woody pellet and the Bio-coke
was performed.
(1) It was confirmed that clinker, which tends to disturb stable combustion, formed relativel
easily. (2) It was confirmed that the clinker formation ratio decreased with lower pellet combustion
rates and higher excess air ratios. (3) The possibility that the generation of the clinker was
controlled by blend firing with the Bio-coke was shown.
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Fig. 1 Schematic diagram of biomass
combustion examination equipment




Table 1 Specification of pellet fuel

Brand E | U
Material Japanese larch
Pellet type Whole wood | White
Bulk density 0.70 g/em?
Moisture content 83%
Ash content 0.3% 02%
Ignition loss of ash UN 225%
Lowr heating value 18.6 MJkg
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1.65kg/h
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1.1kg/h 1.65kg/h
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Fig. 2 Relationship between pellet input
rate and CO concentration by the driving
frequency of ventilating fan
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Fig. 3 Relationship between pellet input
rate and clinker formation rate by the
driving frequency of ventilating fan
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Fig. 4 Relationship between excess air
ratio and clinker formation rate by the
driving frequency of ventilating fan
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Fig. 5 Relationship between moisture
content and specific weight of the small
diameter Bio-coke

Table 2 Overview of the ash for the blend
firing of the small diameter Bio-coke

Bio-coke blend rate
[l

1 2 3 5
T

Photo of ash

o i

Quantity of ash [kg] 0.00850 0.00895 0.00842 0.00875

Time fell to 100  from
fuel stop [min] 9 95 10 1
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