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Design aspects of biomass boilers & furnaces @))
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Packed bed thermal conversion @)
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Packed bed thermal conversion

= Particle movement
— Laminar Flow Model

— Euler Granular Model
— Discrete Element Method (DEM)

» Further extensions of the packed bed model:

— NOx precursor species NO, NH; and HCN in the
layer model, soot and PAH formation and
destruction

— Release behaviour of ash forming elements (K,
Na, S, Cl, Pb, Zn) and coarse fly ash particles

Velocity field of a laminar flow model

— Transient release model to describe of a
complete wood log batch in a natural draft stove




Turbulent reactive flow @

= Turbulent flows contain a spectrum of
eddies

= Turbulence-reaction Models
— Eddy Dissipation Model (EDM)
— Eddy Dissipation Concept (EDC)

= Detailed chemical kinetics

—  Kilpinen 92 Turbulent structures in a reactive flow
— Kilpinen 97-skeletal for NOx prediction
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Turbulent reactive flow - extensions @))
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Convective Heat Exchanger Model @

m  Sub-models based on literature
data

— Staggered
— In-line arrangement

m Influence of the flow direction on
— Flow resistance

— Convective heat transfer and
radiation
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Fine dust formation @
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Ash deposit formation

m Deposition mechanisms

— Fine particles
— Ash vapors condensation
— Coarse fly ash particles

m Coupling with a heat
exchanger model

m Link to the corrosion model
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High temperature corrosion model @))
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Outlook

Virtual biomass
combustion plant
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