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Development of fluidized bed technology for plastic pyrolysis via numerical simulations

 Enhanced bubble formation at constant ℎ𝐵 and p

 Multiple arrays of rising bubbles at dR = 10 cm

 Inner recirculating of particles at dR = 10 cm

 Increase of kinetic energy & bubble frequency

 Proportional correlation of KS with mS

Future work: contact heat transfer, pyrolysis reaction

Simulation of up-scaled fluidized bed

A numerical study of a cold-mode fluidized bed reactor 

designed for pyrolysis of plastics
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Why fluidized bed

- Enhanced heating

- Homogeneous temperature

- Continuous operation mode

- Potential for scale-up

Computational particle fluid dynamics (CPFD) simulations of fluidized bed

https://www.drugplastics.com/an-introduction-to-advanced-plastic-recycling/   

Operating conditions

Cyl. reactor: dR = 5 cm

Isothermal: T = 25 °C

Bed mat.: quartz sand

Fluidizing agent: air

Numerical setups

Euler-Lagrange 

4-way coupling (MPPIC)

150,000 cells, ∆ = 1 mm

Up to 16 mil. Lagrange 

parcels

Objective: Hydrodynamics

Particle size distribution

Validation

Scale-up of fluidized bed

- Constant pressure drop

- Same fluidization regime
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3 cm     5 cm 10 cm
Iso-surface 𝜀 = 0.65

𝑑𝑅 [cm] 3 5 10

ℎ𝐵 [cm] 18.0 17.5 17.4

p [mbar] 21.0 20.2 20.0

𝐾𝑆 [mJ] 2.6 7.6 30.9

ത𝑘𝑆 [mJ/kg] 18.8 19.6 19.3

𝑓𝐵 [Hz] 2.0 3.2 3.8
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𝑑𝑅 3 cm 5 cm 10 cm

𝑚𝑆 140 g 390 g 1600 g

𝑢𝐺 21 cm/s 21 cm/s 21 cm/s

𝑁𝑃 2.9 mil. 8.0 mil. 32.0 mil.


