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Crucible Furnace: The future
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Introduction

➢ In Mexico, the estimated consumption of plastics is 66 kg/person/y.

➢ The most commonly used plastics are polypropylene (PP), polyethylene (PE), and polyethylene

terephthalate (PET).

➢ Mechanical recycling remains the most widely used method for PET recycling

➢ PET combustion reducing the mass of solids waste by 70 % and can generate 475.73 kJ/kg.

➢ This energy is used in industrial processes that require heat energy, such as the cement industry and metal

smelting.

➢ Previous research has involved experiments on mechanical recycling, PET combustion in combination

with other fuels, plastic mixtures combustion and pyrolysis.

➢ This article presents the results of numerical simulation of the PET combustion process with energy

recovery, applied in a crucible furnace using CFD
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Chemical reactions



5°

S

I

M

I

2

0

2

5

Stoichiometry



CAD Model and mesh
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Mesh model and boundary conditions



Boundary condition type Parameter Value   

Air inlet inlet velocity  30 m/s  

Methane gas inlet inlet velocity 25 m/s  

PET inlet Mass Flow 0.1 kg/s  

Furnace and crucible wall Temperature 900 K  

Gases outlet Pressure outlet 1 atm  

Time Transient 10 s  

 

Simulation data of  combustion process
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PET inlet

Methane 

inlet

AIR inlet

Gases outlet

Numerical Model: Initial condition
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Numerical Model: Equations
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Numerical Model: discretization schemes

Variable Discrete scheme 

Pressure-velocity coupling Coupled 

Pressure PRESTO 

Density Quick  

Momentum Second order upwind 

Species Second order upwind 

Energy Second order upwind 

 

The spatial discretization schemes
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Results.  Hydrodynamic behavior

Pathlines of  the flow

Pressure contours in the crucible furnace
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Results. Thermal and chemical behavior 

Temperature isosurface in the crucible furnace

Graph of  temperature [K] versus time [s]
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Results. Thermal and chemical behavior 

Graph of  mass fraction versus temperature [K]
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Results. Thermal and chemical behavior 

Comparative graph of  mass fraction species

Species ppm 

MV 57 

CO2 685 

H2O 31 

H2 3 

CO 121 

C6H6 53 

C4H10 20 

C7H8 40 

 

Amounts of  components in the furnace outlet
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Conclusions

➢ CFD analysis of PET combustion process applied for energy.

➢ K-epsilon standard model which is useful to simulate swirl flows.

➢ The pressure was discretized using the PRESTO method.

➢ The maximum temperature reached was 1,600 Ks.

➢ The gas outlet temperature was measured at 1600 K, and the average temperature

inside the combustion chamber was 1100 K.

➢ Combustion gas emissions were lower than those permitted by the Mexican Official

Standard NOM-085-SEMARNAT-2011.
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