
�������� ��	
�����

Particle movements in near field induced by thick-wall effect in a dense
gas-solid coaxial jet

Chen Chen Fang, Jian Liang Xu, Hui Zhao, Wei Feng Li, Hai Feng
Liu

PII: S0032-5910(17)30557-0
DOI: doi:10.1016/j.powtec.2017.07.018
Reference: PTEC 12660

To appear in: Powder Technology

Received date: 9 January 2017
Revised date: 28 May 2017
Accepted date: 5 July 2017

Please cite this article as: Chen Chen Fang, Jian Liang Xu, Hui Zhao, Wei Feng Li,
Hai Feng Liu, Particle movements in near field induced by thick-wall effect in a dense
gas-solid coaxial jet, Powder Technology (2017), doi:10.1016/j.powtec.2017.07.018

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.2017.07.018
http://dx.doi.org/10.1016/j.powtec.2017.07.018


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

Particle movements in near field induced by thick-wall effect in a dense gas-solid 

coaxial jet 

Chen Chen Fang
1,2

, Jian Liang Xu
1,2

, Hui Zhao
1,2

, Wei Feng Li
1,2

, Hai Feng Liu
1,2

 

1 
Key Laboratory of Coal Gasification and Energy Chemical Engineering of Ministry of Education, 

East China University of Science and Technology, P. O. Box 272, Shanghai 200237, PR. China 

2 
Shanghai Engineering Research Center of Coal Gasification, East China University of Science 

and Technology, P. O. Box 272, Shanghai 200237, PR. China 

ABSTRACT 

A particle entrainment phenomenon in the near field is observed in a dense gas-solid coaxial jet 

due to the thick-wall effect. Particle movements induced by annular gas backflow in the 

recirculation region are experimentally studied using high-speed digital photography. The 

experimental results reveal the tendency of the entrained particle velocity with annular gas velocity 

increasing and Reg = 2.9×10
4
 is proposed to determine the emergence of the largest entrained 

particle velocity. An increase of nozzle wall thickness is proved to enhance the recirculation of 

annular gas stream and accelerate entrained particles to collide with the nozzle wall. Additionally, 

the particle mass flow rate has a slightly influence on the entrained particle velocity. In the particle 

entrainment phenomenon, interactions between gas and particles greatly depend on drag force of 

annular gas backflow on entrained particles. Base on the gas-solid dynamic model and the drag 

model modified by the wake effect, a correlation of the entrained particle velocity is proposed. 
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