Pulverised Raw and Torrefied Wood Combustion Characteristics
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ABSTRACT
Torrefaction is a process of thermal valorization of low quality biomass, considered by many as an important step towards turning biomass into a tradable commodity that has a potential of replacing coal in power plants, without significant modicifations to firing systems. A novel, patented pilot scale torrefaction installation was used to torrefy SPF (spruce-pine-fir) wood mixture. Produced torrefied material was a subject of testing in tems of the explosion and flame propagation properties. The ISO 1 m3 dust explosion vessel was used, with a modified and calibrated dust dispersion system that could cope with very coarse particles. Raw and torrefied samples were found to have minimum explosible concentrations, MEC, of 0.65Ø and 0.5Ø respectively. The deflagration index, Kst, was higher for the torrefied SPF with a peak at 36 bar m/s compared with 27 for the raw biomass. The peak flame speeds were almost similar for torrefied and raw biomass at about 1 m/s. The torrefied biomass was more reactive than the raw biomass mainly due to the smaller particles size. The mechanism for coarse particle combustion is considered to be influenced by the explosion induced wind blowing the finer fractions ahead of the flame which burn first with the coarser fractions gasifying in the rich burnt gases behind the initial flame. 
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