
Accepted Manuscript

Title: A Comparison of the Shrinking Core Model and the
Grain Model for the Iron Ore Pellet Indurator Simulation

Author: Hyungjun Ahn Sangmin Choi

PII: S0098-1354(16)30339-8
DOI: http://dx.doi.org/doi:10.1016/j.compchemeng.2016.11.005
Reference: CACE 5593

To appear in: Computers and Chemical Engineering

Received date: 28-7-2016
Revised date: 10-10-2016
Accepted date: 7-11-2016

Please cite this article as: Ahn, Hyungjun., & Choi, Sangmin., A
Comparison of the Shrinking Core Model and the Grain Model for the
Iron Ore Pellet Indurator Simulation.Computers and Chemical Engineering
http://dx.doi.org/10.1016/j.compchemeng.2016.11.005

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.compchemeng.2016.11.005
http://dx.doi.org/10.1016/j.compchemeng.2016.11.005


1 

A Comparison of the Shrinking Core Model and the Grain Model for the Iron Ore 

Pellet Indurator Simulation 

 

Hyungjun Ahna and Sangmin Choia* 

 

aDepartment of Mechanical Engineering, Korea Advanced Institute of Science and Technology,  

291 Daehak-ro, Yuseong-gu, Daejeon 34141, Republic of Korea 

 

*Corresponding author: Sangmin Choi, email address: smchoi@kaist.ac.kr, Tel.: +82-42-350-3030, Fax: +82-42-

350-3210 

Email address of the co-author: Hyungjun Ahn, aj1983@kaist.ac.kr 

 

 

 

 

 

 

Initial date submitted: Jul. 28, 2016 

Revision submitted: Oct. 13, 2016 

Revision accepted for publication: Nov. 8, 2016 

 

Highlights  

• The shrinking core model has inherent limitations to the reaction on a porous pellet. 

• The shrinking core model is compared with the grain model for indurator simulations. 

• Similar bed temperature results can be obtained for the normal induration condition. 

• Discussion of the applicability needs the conversion profiles and reaction regimes. 

• The grain model is advisable to enhance the validity of the indurator simulation. 

 

Abstract  

The current study revisits the particle combustion modeling in the simulation of iron ore pellet 

indurator, which is the process to dry and fire the pellets as a pretreatment for blast furnace. Although the 

shrinking core model has been frequently used in the previous studies due to its simplicity, its limitation for the 

porous pellet should have been evaluated. Instead, the grain model could have been used as it conceptually gives 

the better description. In that context, the shrinking core model is compared against the grain model in the 

simplified isothermal condition and the complete indurator simulation to demonstrate the applicability. Despite 

the possible differences in the conversion profiles along the reaction regimes, the models provide apparently 

reasonable bed temperature results for the normal indurating conditions. However, the shrinking core model 

needs to be applied with caution and its validity should be questioned when the operating conditions change.  
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