
�������� ��	
���
��

The gas-solid flow characteristics of cyclones

Jianping Wei, Hongtu Zhang, Yungang Wang, Zhihui Wen, Banghua
Yao, Jianghui Dong

PII: S0032-5910(16)30836-1
DOI: doi:10.1016/j.powtec.2016.11.044
Reference: PTEC 12120

To appear in: Powder Technology

Received date: 23 July 2016
Revised date: 8 November 2016
Accepted date: 26 November 2016

Please cite this article as: Jianping Wei, Hongtu Zhang, Yungang Wang, Zhihui Wen,
Banghua Yao, Jianghui Dong, The gas-solid flow characteristics of cyclones, Powder Tech-
nology (2016), doi:10.1016/j.powtec.2016.11.044

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.2016.11.044
http://dx.doi.org/10.1016/j.powtec.2016.11.044


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT
 

1 

 

The Gas-Solid Flow Characteristics of Cyclones 

 

Jianping Wei 
1,*

, Hongtu Zhang 
1
, Yungang Wang 

2
, 

Zhihui Wen 
1
, Banghua Yao 

1
, Jianghui Dong

3,* 

 

1 
State Key Laboratory Cultivation Base for Gas Geology and Gas Control, School of Safety   

Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan, China 

2
 Coal Production Safety Collaborative Innovation Center in Henan Province, Jiaozuo 454000, 

Henan, China 

3
School of Natural and Built Environments, University of South Australia, Adelaide, SA 5095, 

Australia 

 

 

 

 

Abstract 

Cyclones have been widely used as separation devices during pneumatic conveying. The 

pipelines and cyclones inlet are connected by diameter change joints. The inlet cross section area is 

always larger than the pipeline. This results in the velocity of gas becoming lower than particle 

velocity when the gas-particles flow into the cyclone. The gas-solid flow in cyclones are investigated 

using FLUENT-EDEM method. The results show that the existence of particles had major effects on 

the gas flow of the cyclone within the inlet and conical separation parts. The tangential, axial, and 

radial velocities are only slightly changed when solid gas ratio at the same gas velocity/particle 

velocity ratio, while the velocities increase with the increasing of gas velocity/particle velocity ratios 

under the same solid gas ratio. The cyclone pressure drop decreases at a low solid gas ratio, and is 

maintained at an almost constant level with the high solid gas ratio. However, with the lower solid gas 

ratio, the particle strands are not clear, and the particle strand is found to become clearer and 
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