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Abstract

This research aims to design, construct, and test on double wall combustion chamber with swirling
fluidized-bed combustor. The computational fluid dynamics (CFD) simulation software was used to design
the proposed combustor for 3 different types of combustion chamber those are the smaller cross-sectional
area at the top of the chamber (type 1), the bigger cross-sectional area at the top of the chamber (type
2), and the constant cross-sectional area chamber (type 3). For all types of the combustion chamber, the
air injection was separated into 4 main parts using 3 different air injection ratios i) 0.5 0.2 0.2 0.1, ii) 0.4
0.2 0.2 0.1, and iii) 0.3 0.3 0.2 0.2, which the simulating condition was determined when firing rice husk
at fuel feedrate of 60 kg/h with excess air of 60%. From the simulating results, the constant cross-

sectional area chamber (type 3) with the air injection ratio of i) 0.5 0.2 0.2 0.1 was the most appropriate
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operating condition, therefore, the combustor was constructed and tested for cold-state experiment under

the selected condition. After all experimental equipment was set-up, the cold-state tests were done by

using silica sand of 3 different particle sizes of 300-500, 500-700, and 700-1000 um as the bed material

at fixed static bed height of 20 cm, From the experimental results, it was found that the different size

range of bed material affects to the superficial velocity (u,s) and pressure drop at the superficial velocity

(Apms), which the smaller bed particle led to the less uy and Ap.

Keywords: Combustor; Fluidized-bed; Computational fluid dynamics simulation.
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