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air supply balance needs to be adjusted. Also, because 
biomass fuel generates less ash, the tendency is for a 
relatively smaller amount of ash to be deposited on 
boiler tubes and for a relatively smaller amount of ash 
to be recovered.

(3)	 Ultimate analysis
The oxygen (O) content is higher, which facilitates 

combustion. The nitrogen (N) content and sulfur (S) 
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known that in boilers, slagging and fouling occur depending 
on ash properties, and these affect boiler operation(4)–(6). 
Once ash has been deposited on a boiler tube and grows, it 
cannot be removed easily. The deposited ash sometimes 
inhibits heat transfer and changes the thermal balance within 
the boiler significantly, making it impossible to achieve the 
required performance. If ash deposits grow, the flue gas 
pressure loss in the boiler increases, necessitating that the 
operational load be decreased. Therefore, to ensure stable 
boiler operation, it is important to prevent ash from 
depositing and growing as well as to ensure that ash can be 
removed easily even if it is deposited. In particular, evaluating 
the slagging properties on furnace walls and elsewhere is 
important, and we have been accumulating knowledge on 
this topic by operating coal-fired boilers over many years. 
Table  
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the entire temperature range, which means that depending on 
the ash flux, the amount of ash deposited for Wood Pellet A 
is less than that of bituminous coal.
3.3.2
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air blower shown in Fig. 4. Figure 10 shows the relationship 
be8e



8

temperature range, the ash that detached was limited to that 
around the injection nozzle. This is presumably because for 
Wood Pellet A, ash was deposited in the powder layer without 
melting, and due to the low bonding strength of the deposited 
particles, it detached in only the area where air was blown.

As for Wood Pellet B and the agricultural residue pellet, 
ash did not detach at a furnace temperature of 1 300°C. What 
allows ash to detach are the use of an external force (e.g., air 
blowing) to increase the stress acting on the ash as well as 
decreasing the deposition area and bonding strength between 

particles(11). However, with biomass fuels such as Wood 
Pellet B, which has fuel properties according to which 
chloride deposits easily (to be described in Section 3.3.4) 
and the agricultural residue pellet, which has a low ash 
fusion temperature ash does not detach easily because it 
melts and deposits widely as well as has a high bonding 
strength between particles. In such cases, multiple measures 
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metal temperature increases, the vapor pressure of 
chloride around the water cooling tube (Figs. 3 and 4) 
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+ Al2O3, and CaO 
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