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The Modeling of Cement Rotary Kiln Based on Spang Model for Investigation
of CO, Emission in Cement Production Process

H. Fateh Nobandegani®, K. Mazaheri*"
! MSc. Student, Mech. Eng., Tarbiat modares Univ., Tehran, Iran
?prof., Mech. Eng., Tarbiat modares Univ., Tehran, Iran

Abstract

Cement rotary kilns are extensively used to change raw material into clinker. Complex phenomenon is
observed in cement rotary Kilns resulting from conduction, convection and radiation heat transfer,
interactions between bed materials and hot gas flow and kiln rotation. Therefore, the modeling of cement
rotary kiln have difficulty due to non-linear and stiff set of equations. Regards to over prediction of the
maximum inner temperature of the kiln in Spang model; a one dimensional, steady state model is developed
based on Spang model to investigate the operation of a cement kiln. In the present work, temperature
distribution of hot gases is predicted using two-step methane kinetic to calculate the heat of combustion.
Since the amount of CO, emission in cement Kkiln processes is very important, CO, emission generated by
both bed material reactions and combustion process are calculated and compared. Modeling results showed
that approximately half of CO, emission is in result of combustion process and other one is from bed
material reactions.

Keywords: Cement Rotary Kiln; Spang Model; Kinetic Model; CO, Emission.
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