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Outline of presentation
Overall CFB models

— Solids mixing

Fuel mixing




Aims of overall CFB modeling

e Comprehensive

 Universal

« Entire CFB loop

» Consistent operation-directed /O scheme
» Reasonable calculation time

« Several solid fractions and their PSD’s
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Scope: Large-scale CFB units
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CEFB modeling fields
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Modehng of flu1ddynam1cs
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Submodels used

1 _
Eyit duct Two-phase flow theory adapted to CFB

\ _[ 1Cyclone Cluster and dispersed solid phases
T_JI 3 2 | Gore/annulus flow structure
Particle interactions

Exit zone
|

Ballistic movement

3 .
Freeboard ~_ Backflow effect (correlation)
JL Particle seal 4 Acceleration effects
Q /i—/ and | .
g downcomer 5 Separation efficiency & pressure drop

Bottom bed ~L_

6 Two-phase flow theory adapted to SFB
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Riser mesh
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Exit zone — Backflow effect
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Return leg — Pressure balance

5 J IT &ria
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3) Apeyer <0
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4) Apdc >()
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Model results (solids mixing)

VS

Experimental data
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Solids concentration profiles
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PSD evolution
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PSD evolution
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Ongoing work

Modeling of fuel mixing and conversion

- Phisycal properties changing continuously
due to particle conversion: d,, ps u, = f(1)

- Horizontal gradients — 3-dimensional
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Fuel mixing experiments
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Model for fuel mixing
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Assumption for disperse phase

A A A A A A A A 4 4

Circular Rectangular
Cross section Cross section
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Model for fuel conversion

Main assumptions

- Fuel particle approximated to an ideal geometry («-plane, «-cylinder, sphere)

- Quasi-steady state

- Convection term shown to be neglectable
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inuous feeding as sum o
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Continuous feeding as sum of batches
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Fuel concentration in bottom bed
Vs

.

Bituminous coal
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I

’ Fuel releases in bottom bed

e,

Unfragmented bituminous coal case

G
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Fuel concentration in freeboard

Bituminous coal
H=7m

Fuel concentration [kg/m3]
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Model vs Experiments
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