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ABSTRACT The global increase in energy consumption has caused serious environmental pollution issues, which have highlighted
the need for new and renewable energy sources. Solid fuel pellets produced from the crushing, drying, and pelletizing of
lignocellulosic biomass can be a possible replacement for fossil fuel coal because it is carbon neutral fuel. On the other hand, the
characteristics of pellet combustion depends largely on the environment, such as the inlet air temperature and humidity. This study
examined the combustion characteristics of wood pellets in terms of the inlet air temperature and compared the experimental results
with the simulations obtained by computational fluid dynamics (CFD). As a result, the improved combustion model, including the
inlet air temperature variation, showed better agreement with the experimental data by obtaining lower root mean square error values
than from previous models in terms of the inlet air temperature.

Key words Pellet Boiler(2l 31 2 ¢ &), Solid Combustion( 1 #] &1 4~), Computational Fluid Dynamics( A7) &1 8}), Simulation
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Nomenclature Ok : excess air, Nm’/kg;
A\ : moisture, %
Gy : wet base combustion products, Nm3/kgf Ome : flue gas oxygen, Nm?> /kgs
G : dry base combustion products, Nm’/kgy Nome : flue gas nitrogen, Nm*/kg;
Oo : theoretical oxygen, Nm3/kgf H,Ofe : flue gas moisture, Nm3/kgf
Ao theoretical air, Nm’/kgy CO2fie : flue gas carbon monoxide, Nm3/kgf
m : excess air ratio
] T 1o} : Oxygen volume fraction
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t : temperature, C
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d : difference between ith estimated and ith measured
values

n : number of data pairs
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Table 2, Pellet components

Technical analysis (wt%)

Water content 7.4
Ash 0.4
Fines 0.1
Nitrogen 0.2
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Table 3. Experimental results
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Table 4, 1—D Simulation and experimental results comparison

Oz in Combustion Gas

Air Temperature Experiment *Previous RMSE Improved RMSE
17 9.67% *11,66% 1,99 11,60% 1,93
35 8.60% *11,66% 3.06 11.53% 2.93
49 8.40% *11,66% 3.26 11,48% 3.08
CO2 in Combustion Gas
Air Temperature Experiment *Previous RMSE Improved RMSE
17 10.97% *8,49% 2.48 8.18% 2.79
35 11.90% *8,49% 3.41 9.37% 2.53
49 12,10% *8,49% 3.61 9.79% 2,31
*Previous == A A1 C)ls
Table 5. 3—D Simulation and experimental results comparison
Oz in Combustion Gas
Air Temperature Experiment *Previous RMSE Improved RMSE
17 9.67% *14,18% 4,51 11,79% 2.12
35 8.60% *14,18% 5.58 10.63% 2.03
49 8.40% *14,18% 5,78 10.23% 1,83
CO; in Combustion Gas
Air Temperature Experiment *Previous RMSE Improved RMSE
17 10.97% *7.68% 3.29 9.03% 1,94
35 11,90% *17.68% 4,22 9.99% 191
49 12.10% *7.68% 4,42 10.31% 1.79

*Previous =E%71 4A(207C) 1
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