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The iron and steel, agricultural, and pharmaceutical industries rely heavily on high-purity lime, 

which drives demand for efficient limestone processing technologies. In lime production, the 

fundamental function of the kiln is to decompose limestone (CaCO₃) into lime thermally (CaO) 

through combustion-driven heating. 

 

This thesis focuses on the implementation of a pure CFD-based calcination model within 

an in-house OpenFOAM-based CFD–DEM framework. The calcination model is based on 

the shrinking core approach, which assumes spherical CaCO₃ -  CaO particles with uniform 

heat supply and homogeneous raw material composition. Following model implementation, a 

validation step with CH4 and H2 will be conducted to test the implementation. This validation 

step will analyse variations in temperature, velocity fields, species mass fractions, and 

calcination degree at different kiln locations for plausibility. 
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