CPFD Simulation of a Full-Scale Calciner
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Background — alternative fuels in cement calciner
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Background — alternative fuels in cement calciner

Calcination

CaC05(s) - CaO(s) + CO,(g)
AH = +1782 k] /kg ¢oco,

Fuel conversion

 Conventional fuels

v Oil  vGas 'Coal v Petcoke
(%/Alternative fuels )
ludge v"Meat and bone meal + Car tires
Solid recovered fuel {SRF)

Sewage

Refuse derived fuel (RDF)

L — T~

«/Ioti tions A /Challenges A
- Cheap/free alternative
- CO2 emission reduction

- Fuel burnout
- Change in emissions

&Waste disposal - &Stablllty of operation .
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Overview of the study

¢ Objectives

o Areliable CPFD tool for simulation of RDF-fired calciners

«» Content

|
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Characterization of RDF
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Characterization of RDF —

overall approach =
A
Raw samples Sample treatment Vi e Manual separation
from the | Drying and L5 BILTCLZLD based on material type to
cement plant sterilization Separation into Biomass, plastic, inert,
specific V, ranges textile, and fine
Particle information ‘
obtained: Individual particle measurements
mass - diameter - max g - mass measurement
projected area - - 2D imaging
estimated sphericity
y L . Proposition of a reverse
Drag model validity test Validity of literature
and proposed drag

Estimation of terminal —»

velocity

models in estimation
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Conversion of plastic particles

CPFD input =
 Conversion of plastics and temperature _ » _
measurements Simplified conversion
O A 1-D mathematical model and validate model for plastics

_

1100C and 0-0.5 vol.% dry O, 900C and 0-0.5 vol.% dry O,
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Conversion of plastic particles — model results
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Conversion of
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Measurements of a full-scale calciner
O More knowledge about the calciner performanc

CPFD input
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Measured parameters

s Gas temperature
+» Gas species concentration
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Measurements of a full-scale calciner — results

I

O, vol. % dry
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Measured parameters
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CPFD simulation of a full-scale calciner — simulation
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CPFD simulation of a full-scale calciner — results

FFC or CF (%)
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CPFD simulation of a full-scale calciner — results
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Summary and future work

i

% Summary

o Establishment of a method for physical and aerodynamic
characterization of RDF particles

o Development of a simplified model for conversion of plastic particles
to be used in CPFD calculations

o Carrying out full-scale measurements of an RDF-fired calciner

o CPFD simulations of full-scale RDF-fired calciner
v The overall trends are well-predicted
v" Still room for improvements (gas temperature)
¢ Future work

o Addition of NOXx reaction kinetics to the CPFD model
o Try out the model for other types of calciner systems
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Thank you for your attention
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