
�������� ��	
���
��

An image analysis technique for the particle mixing and heat transfer process
in a pan coater

Xiaoyan Liu, Junhui Gong, Zezhu Zhang, Weining Wu

PII: S0032-5910(16)30122-X
DOI: doi: 10.1016/j.powtec.2016.03.029
Reference: PTEC 11561

To appear in: Powder Technology

Received date: 20 September 2015
Revised date: 16 March 2016
Accepted date: 18 March 2016

Please cite this article as: Xiaoyan Liu, Junhui Gong, Zezhu Zhang, Weining Wu, An
image analysis technique for the particle mixing and heat transfer process in a pan coater,
Powder Technology (2016), doi: 10.1016/j.powtec.2016.03.029

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/10.1016/j.powtec.2016.03.029
http://dx.doi.org/10.1016/j.powtec.2016.03.029


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

 1 

 An image analysis technique for the particle mixing and heat transfer 

process in a pan coater  
Xiaoyan Liu

1, 2,*
, Junhui Gong

1
, Zezhu Zhang

1
, Weining Wu

1
 

  
1 

College of Electrical and Information Engineering, Hunan University, Changsha 410082 
  2 

State Key Laboratory of Synthetical Automation for Process Industries, Northeastern 

University, Shenyang 110004 

*Corresponding author: xiaoyan.liu@hnu.edu.cn 

  

Abstract:  Pan coaters are important equipments widely used in pharmaceutical industry. The 

coating performance of a pan coater is greatly influenced by the particle mixing process and 

heat transfer process in the particle bed. However, due to lack of appropriate measuring 

technique, the interplay of these two processes has not been well understood yet, which brings 

many uncertainties in optimizing the design and operation of pan coaters. In the present work, a 

non-invasive optical imaging technique is introduced to monitor the dynamic process of 

particle mixing and heat transfer, using a D400mm pan coater filled with groups of hot particles 

(red colored) and cold particles(white colored) as test example. The process of particle mixing 

and heat transfer is recorded by a RGB camera and an infrared thermograph camera, 

respectively. An image processing approach is then proposed to measure the time evolution of 

the feature variable (particle contacts and temperature variance) of the two processes. Based on 

a first-order regression model, the settling time of the particle mixing and heat transfer is then 

calculated and compared. By introducing a dimensionless feature variable, it is now possible 

and convenient to compare the transient behaviors of the two different physical processes 

(particle mixing and heat transfer). The effectiveness of the proposed measuring technique and 

image analysis methods are validated by experiments. 
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