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CHAPTER 5

INFLUENCE OF FUEL CHARACTERISTICS ON 
FLUIDIZED BED COMBUSTION OF WOODY 

BIOMASS

Zuhal AKYÜREK1 
Afşin GÜNGÖR2

INTRODUCTION

Biomass is one of the most promising bioenergy sources to supply future energy 
demand and to mitigate greenhouse gas emissions. Woody biomass is a readily 
available source for energy production. Bamboo is a tropical tree with advanta-
ges of short rotation and high economic value for sustainable energy production. 
Bamboo wood waste application in fluidized bed combustion systems may create 
high energy generation and can significantly contribute sustainable decarboni-
zation. Biomass combustion may create pollutant emissions and some ash rela-
ted operational problems due to high alkali content of biomass ash. Hence, the 
prediction of ash characteristics and emissions from biomass fuels are crucial for 
combustion reactor design and for success of the operation. In this study, the ash 
behavior of bamboo wood waste in fluidized bed combustion system was evalua-
ted in terms of bed agglomeration, slagging, fouling and corrosion via use of em-
pirical indices and the flue gas emissions were predicted via the developed model.

BIOMASS AS GREEN POWER

Global climate change resulting from the combustion of fossil fuels has increased 
the attention on renewable energy generation options. Fossil fuels account for 
more than 80% of the total energy consumption in the World, whereas renewables 
account for 18 % of the global energy consumption in 2018 (Figure 1) [1]. Among 
the renewables such as solar, hydro, wind, etc. biomass is the only carbon neutral 
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