
�������� ��	
���
��

CFD investigation of gas-solids flow in a new fluidized catalyst cooler

Xiuying Yao, Yongmin Zhang, Chunxi Lu, Dongsheng Wen

PII: S0032-5910(16)30506-X
DOI: doi: 10.1016/j.powtec.2016.08.022
Reference: PTEC 11859

To appear in: Powder Technology

Received date: 29 February 2016
Revised date: 21 June 2016
Accepted date: 10 August 2016

Please cite this article as: Xiuying Yao, Yongmin Zhang, Chunxi Lu, Dongsheng Wen,
CFD investigation of gas-solids flow in a new fluidized catalyst cooler, Powder Technology
(2016), doi: 10.1016/j.powtec.2016.08.022

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.2016.08.022
http://dx.doi.org/10.1016/j.powtec.2016.08.022


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

 

CFD investigation of gas-solids flow in a new fluidized catalyst cooler 

Xiuying Yao
a,b

, Yongmin Zhang
 a,*

, Chunxi Lu
 a,*

, Dongsheng Wen
b,* 

 

 

a
 State Key Laboratory of Heavy Oil Processing, China University of Petroleum, 

Beijing 102249, P.R. China 

 
b
 School of Chemical and Process Engineering, University of Leeds, Leeds LS2 9JT, 

UK 

 

 

* Corresponding authors. E-mail addresses: zym0876@gmail.com (Y. Zhang), 

lcx725@sina.com (C. Lu) or d.wen@leeds.ac.uk (D. Wen) 

 

 

 

 

 

Abstract: In our previous work, a new concept of annular catalyst cooler (ACC) was 

proposed and validated experimentally, which showed that an internal circulation of 

solids could be formed by using two gas distributors and both hydrodynamics and 

heat transfer could be largely improved. The current work simulated detailed 

hydrodynamics of gas-solids flow to advance our understanding of the ACC by using 

the two-fluid model. The influences of effective particle diameter dp
* 

and specularity 

coefficient φ were examined and compared with experimental data. Optimum values 

of dp
*
=170 μm and φ=0.3 were determined and used in the simulations. Detailed 

hydrodynamics of gas-solids flow were then obtained, and the influential parameters 

were examined. The results showed that the proper selection of the ratio of gas 
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