
Accepted Manuscript

Review

A review on gravity flow of free-flowing granular solids in silos - Basics and
practical aspects

Khashayar Saleh, Shahab Golshan, Reza Zarghami

PII: S0009-2509(18)30597-9
DOI: https://doi.org/10.1016/j.ces.2018.08.028
Reference: CES 14443

To appear in: Chemical Engineering Science

Received Date: 29 December 2017
Revised Date: 5 August 2018
Accepted Date: 12 August 2018

Please cite this article as: K. Saleh, S. Golshan, R. Zarghami, A review on gravity flow of free-flowing granular
solids in silos - Basics and practical aspects, Chemical Engineering Science (2018), doi: https://doi.org/10.1016/
j.ces.2018.08.028

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.

https://doi.org/10.1016/j.ces.2018.08.028
https://doi.org/10.1016/j.ces.2018.08.028
https://doi.org/10.1016/j.ces.2018.08.028


  

A review on gravity flow of free-flowing granular solids in silos - Basics and practical 

aspects 

Khashayar Saleh
 a *

, Shahab Golshan
b
, Reza Zarghami

b
 

a 
Sorbonne Universités/Université de Technologie de Compiègne, EA 4297 Transformations 

Intégrées de la Matière Renouvelable, France
 

b 
Process Design and Simulation Research Centre, School of Chemical Engineering, College 

of Engineering, University of Tehran, P.O. Box 11155/4563, Tehran, Iran 

 

 

 

Abstract 

This paper provides a review on the flow of free-flowing coarse particles inside silos. Basic 

principles and elementary mechanisms involved in gravity flow of granular materials are 

discussed. The main focus is put on flow patterns, stress distribution, velocity profiles, mass 

flowrate, Residence Time Distribution (RTD) and segregation inside the silo. A summary of 

empirical correlations as well as a synthesis of more physical and mechanistic models related 

to these aspects are presented. Computational and numerical methods used to describe the 

granular flow of particles will be discussed in a separate paper. 
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1. Introduction 

Gravity flow of powders and granular materials inside hoppers and silos have long been a 

matter of interest for both academic and industrial communities. If this subject has intrigued 
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