
Biomass drying and torrefaction in vortex chambers: 
 
 The conversion of biomass to energy or liquids is still challenging and costly. Local drying or 
torrefaction prior to transport to the plant allows densification of the biomass and improvement of its 
quality, reducing transport costs and facilitating further processing. Local drying or torrefaction 
requires, however, cheap and efficient technology. The use of cylindrically shaped vortex chambers for 
high-G operation is studied in this context. 
 
 In vortex chambers, a rotating fluidized bed is generated by the tangential injection of the 
process gas, via multiple gas inlet slots. The process gas is evacuated via a centrally positioned 
chimney, introducing a radial motion of the gas phase through the rotating particle bed. A careful 
vortex chamber design allows balancing the radial gas-solid drag force and the counteracting 
centrifugal force. High-G operation has the advantage of allowing dense and more uniform particle 
beds combined with high gas-solid slip velocities (Video A). The latter allow intensifying interfacial 
transfer of mass, momentum and energy, easily by one order of magnitude. Vortex chambers offer the 
additional advantage of being flexible with respect to the gas flow rate. Continuous solids feeding and 
removal is possible, eventually using separate solids outlets (Video B). Experimental studies are 
combined with detailed modeling and simulation and allow evaluating the process intensification 
potential and optimizing the vortex chamber design and the process efficiency. 
 

     
 
 Videos A & B: Fluidization of 1G-Geldart D-type pellets in a vortex chamber. Formation of a 
dense and uniform rotating particle bed at high gas-solid slip velocities (Video A). Continuous solids 
feeding and removal (Video B). 
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